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Introduction

Chapter 1 Introduction

This chapter contains:

Anintroduction to SDMS

A list of the documentation needed to use SDM S Collector
An overview of how this manual is organized

Suggestions on how to use the manual

System Requirements for SDM S Collector

How to install SDMS Collector

Welcome to SDMS

Welcome to the AASHTO Survey Data Management System, SDMS°.
This software is the basis of a comprehensive survey data processing
and stake out system. It usesthe AASHTO SDMS data structure that is
defined, published, and maintained by AASHTO. SDMS Collector

supports data collection for commonly used horizontal and vertical

surveying tasks. It also collects alarge variety of data types, making it
well suited for GIS systems and long term archiving. Instructions can
be recorded for line connectivity, figure and feature coding, and other
CAD or drawing information.

AASHTO SDMS is a detailed data structure which has been defined,
documented, and adopted by the American Association of State
Highway and Transportation Officials (AASHTO) for recording field
survey information. This data structure is defined in the AASHTO
SDMS Technical Data Guide 2000. This Technical Data Guide can be
obtained in Adobe PDF format or HTML format for free by
downloading it from the AASHTO SDMS web site at
http://www.aashtoware.org/sdms/sdmsdown.nsf or in hard copy format
for $40 by writing or calling AASHTO at:

AASHTO

444 North Capitol Street, NW, Suite 249
Washington, DC 20001

(202) 624-5800

The goal of AASHTO in defining this data structure is to establish a
national standard for recording, exchanging, and archiving survey data.
With electronic measuring equipment and computers being applied to
every facet of surveying, civil design, plans production, and
construction, the need for such a defined standard has become critical.
The current situation of each brand and model of data collector having
a unique data format is a huge impediment to the automation of these
processes.

SDMS Caollector is a “Year 2000" (Y2K) compliant survey data
collection software that can be used for common surveying tasks and it
complies with the SDMS technical data structure. It currently runs on
DOS based desktop and laptop computers, and many of the DOS based
hand-held computers. The software can communicate with a variety of
total station instruments. It can also be used as a generic, a phanumeric
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data collector when no measuring device is electronically interfaced.
SDMS (ollector is a menu driven system that is easy to learn and easy
to use while being flexible and comprehensive at the same time.

One of the hallmarks of SDMS Collector is that within the confines of
the SDMS data structure, the software is almost completely user
definable. A user can configure the system to prompt for a particular
set of data items in any order that makes sense and is convenient for
them. SDMS Collector allows the user to define lists of responses to
many of the prompts and displays them as pick lists. This reduces the
amount of hand entry of datarequiredinthefield.

The SDMS Collector Release 3.4 software also provides 3D stakeout
functionality using horizontal and vertical design alignments and
control information. This makes SDMS Collector truly a field to office
to field system.

A Complete Processing System

Field survey data can be collected, reviewed and edited in SDMS
Collector. But the capabilities of the system do not stop there. SDMS
Collector alows the user to compute coordinates in the field by using
live computations. SDMS Collector also provides several 3D Stakeout
functions, including stakeout based on points in a control file, stakeout
of horizontal alignments and profiles; stakeout of cross slopes based on
design sections and superelevation, and slope staking based on the
vertical/horizontal ratio from a known point.

SDMS Processor is a Windows based program that runs on a desktop
or lap top computer. This program allows the user to post process the
data collector project files using least squares computational routines.
It also provides reports of the results including analysis of errors
encountered, a robust full screen smart editor, a graphic display of the
points and chains collected, an export option for several fle formats
including the SDMS calculated file (CAL) and points and chain file
(PAC) that contains the points collected and the chains that connect
some of them.
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What Is Needed to Use SDMS Collector ?

SDMS Caollector is an MS-DOS based program that requires at least an
8 line by 40-column display. It isdesigned for use on hand-held PCsin
the field but can also be used on desktop and laptop computers as well
as other data recorders that support MSDOS. To record information
measured by total station instruments, there must be an RS232C serial
connection between the total station and the data recorder. Specific
datarecorders that meet the SDMS criteriainclude:

Husky Hunter 16 (2Mb minimum)

Husky FS/2 (2Mb minimum)

Husky FS/3 (2Mb minimum)

Husky FSGS (2M b minimum)

Husky MP2500 (2Mb minimum)

HP100LX (2Mb minimum)

HP200LX (2Mb minimum)

PC and Laptop Computers that support MS DOS.
Total stations supported by SDM S Collector include:
Driver

GEODIMETER System (400/500/600)
LIECA T1010 & 1610

LIECA TCR303

LEICA TCA1103

LIETZ SET (3& 3B)

NIKON DTM Series (400, 500,700, 800)
PENTAX PTSIII

SOKKIA SET Series (2, 2B, 3, 3B, XL, &
100 Series

TOPCON (Coarse and Fine Modes)
GTS Series (4 & 300/500/700)

GTS AF Series (601-603 ,605)

GPT Series (1001, 1002, 1003)
TRIMBLE TTS (300 and 500)
WILD T2000 & T2002

ZEISS Elta Series 3 & 4D

For information on supporting other brands and models of total
stations, review information on the SDMS web site or contact:

AASHTO

444 North Capitol Street N.W., Suite 249
Washington, D.C. 20001

(202) 624-5800

SDMS Collector may be also be used as a survey data recording system
without being connected to a measuring device. In every case where a
measurement is called for, the user has the option of manually entering
the values through the keyboard, or polling the connected total station
for the measurement values.
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Contact AASHTO Headquarters for information on the procedure to
add support for other brands and models of total stations.

SDMS Documentation

Complete documentation available for the SDM S system consists of':

- AASHTOWare SDMS Collector User Guide, which contains the
rules of SDMS and instructions for data collection, editing,
computing files, customizing,file management, stakout, and more.
It also includes default listings of the configuration files, data tags,
task and activity definitions as well as many examples of collected
datafiles.

AASHTOWare SDMS Collector Getting Started Manual, which
contains instructions for installing the software and for using the
more common features of the software.

The AASHTO SDMS Technical Data Guide 2000, which provides
detailed information on the SDMS data structure. This document
is needed by anybody who wants to write translators to import and
export SDMS data.

AASHTOWare SDMS Processor User Guide, is provided as an “on
line help” within the SDM S Processor software

Any of these documents can be obtained in Adobe PDF format or
HTML format by downloading it for free from the AASHTO SDMS
web site at http://www.aashtoware.org/sdms/sdmsdown.nsf. Hard
copies can also be obtained for afee from AASHTO headquarters.

SDMS User Manual Overview
Chapter 1 Introduction

This chapter includes a general introduction to SDMS Collector
software, describes the SDMS documentation that is available as well
as how this User Guide is laid out, and describes how to install SDMS
Collector software

Chapter 2 SDMS Collector System Basics

This chapter describes the basic SDMS data structure, file format
definitions, and file naming conventions. It also provides an overview
of the SDMS Collector menus

Chapter 3 SDMS Tasks and Activities

This chapter contains detailed definitions of SDMS tasks and activities,
as well as several activities that are combined to complete a survey
measurement.

Chapter 4 Data Collection

This chapter explains how to use SDMS Collector. It explains how to
open a new or existing project, how to manually enter data and
electronically transfer from atotal station, how to access datain control
files, how to delete shots or stations, and how to correct data entry
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errors. It aso discusses the intelligent point numbering feature, and
providesinstructions for using the on-line help system.

Chapter 5 User Shot Sequences
This chapter explains how to create and use user shot seguences.

Chapter 6 Computations

This chapter explains how to use computation functions of SDMS
Collector during data collection.  Computations include batch
computations, live computations and 2D and 3D computations and
stakeout functions.

Chapter 7 The Editor

This chapter explains how to edit files within SDMS Collector and its
functions apply equally to configuration files and datafiles.

Chapter 8 Disk Management and Communication

This chapter talks about the disk operation functions of SDMS
Collector. It explains how to use the built-in file manager to view a
directory and do common operations such as selecting, copying,
renaming or deleting files. Also included are instructions for sending
and receiving filesvia an RS-232 interface.

Chapter 9 Customizing SDMS Collector

Configurations shape the personality of the system. This chapter
explains how to edit the system, project, file, 1/0, and tolerance
configuration files, and how to change default task, activity and prompt
definitions.

Chapter 10 Getting Help and Using Macros

This chapter details the structure of the SDM S Collector help files and
provides guidelines for editing them with a generic ASCII editor. It
aso explains how to create and use keyboard macros to shorten
keystroke-intensive commands to just afew keystrokes.

Chapter 11 Examples

This chapter has several sample projects to practice using SDMS
Collector.

Chapter 12 Appendix

This appendix contains lists of SDMS Collector file naming
conventions;, program files; task, activity and prompt default
definitions; configuration and help file defaults; and, instrument driver
configuration requirements. The SDMS Data Structure Technical
Guideis also included.
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How to Use This Manual

This manual is not a tutorial. It explains features by grouping similar
features into chapters. For example, while the editor is active at many
different points in the program, editing procedures are explained only
in Chapter 7, The Editor.

For a more step by step approach to using SDMS Collector, the user is
referred to the SDMS Collector Getting Started Manual. This user
guide is designed to detail the SDMS data structure and rules and
details the basic functions which have been implemented in SDMS
Collector.

Conventions Used in this Manual

Keys are bracketed, like this: <F1> Directory or <CTRL>

File names and file name extensions are shown like this:
NEWPR.SEQ or the file name extension PRJ

Information to be typed is shown in bold italic letters, like this:
TypeanNto...

Prompts and messages displayed by the computer are shown in
smaller bold letters, like this: Choose a Command or M1OC
Variables, such as a value or file name, are shown in italics, like
this: path\file name.ext or XC: XXX XXX

How to Install SDMS Collector

1. Create an SDMS Collector directory. Use the DOS "make
directory" command. At the DOS prompt in the root directory (C:\)
type: MD SDMS

2. Press<ENTER> to create the directory.

3. To log into the new directory, use the DOS "change directory"
command and give the new directory name. Type: CD SDMS

4. Press <ENTER> to change to the new directory. To copy the
SDMS Collector program filesinto the SDMS directory, follow the
directions furnished with the data collector being used.

5. When copying is complete, store the original program in a safe
place.

6. It may desirable to have a separate directory for the SDMS data
files. Use the above steps to create other directories or sub-
directories.

Note: All of the configuration files (file name extension CFG), help
files (file name extension HLP) and the TASK.TGS file must be
located in the same directory as the executable program file
(SDMS.EXE).

How to Start and EX|t SDMS Collector

Log into the directory containing SDMS Collector

Type SDM S and press <ENTER>

When the Main Menu appears, press the appropriate function key

to start (see Chapter 2).

4. To exit SDMS, press <Esc> at the Main Menu and when asked if
you want to Exit to DOS, pressthe Y key.

(SR
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General Rules of SDMS Tasks and Activities

There are a number of “Rules” that must be followed when using the
SDMS Caollector software. These rules pertain to how configuration
and help files must be maintained, what data is required for data
collection and processing, and how duplicate data items are processed.
The basic rulesthat are emp loyed by SDMS Collector in data collection
and processing are listed in the Appendix. Details regarding these rules
can be found in the appropriate sections of this User Guide, including
the Appendix.
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Chapter 2 SDMS Collector System Basics

Chapter 2 contains:
SDM S data structure
SDM Sfile types and formats
SDMS file naming conventions
An overview of the SDMS Collector menus

SDMS Data Structure

The SDM S data structure forms the foundation of the SDMS system. |t
isdefined in the AASHTO SDMS Technical Data Guide 2000.

SDMS is defined specifically for Tasks, Activities, and Data Tags used
in design and land surveys. Enhancements being considered by the
AASHTO SDMS Product Task Force would expand SDMS to include
tasks, activities, and datatags for other types of surveys done in support
of transportation system development and maintenance. These might
include construction, traffic, maintenance, inventory, soil exploration,
etc.

For design surveys, the Tasks supported are Traverse, Radial
Topography, Single Wire Leveling, Three Wire Leveling, and Cross
Sectioning. There are also subsets and combinations of some of these
basic tasks such as Combined (which is a combination of Traverse and
Radial Topography), and Profile and Line Topography (which are
really subsets of Cross Sectioning). There are also ways of using atask
for a specific structure of collection such as using Radial Topography
to collect cross sections.

Projects and Tasks

In SDMS, a survey job is called a Project. Within a project there are

different types of tasks that the surveyor carries out, such as traverse,

radial topography, cross section, etc. For agiven survey project, there

may be multiple tasks done, but each SDM S electronic file may contain

only one Task. Therefore, a survey project will most likely have

multiple project (.PRJ) files with each containing one type of survey or
ask.

Activity

During a survey task a surveyor typically sets up at a point, shoots
other points to get the measurements of angles and distances, describes
point attributes, then moves to the next setup point and repeats the same
kind of activities. In SDMS, a Task consists of a sequence of
Activities. There are certain SDMS rules that apply as to what
activities are allowed and how they are sequenced. Each activity
begins with the abbreviation AC: followed by a colon and the datafield
tag that defines the survey function being performed. These include
activities such as:

AC:0OS - Occupying a Station

AC:BS- Taking a Backsight

AC:FS - Taking a Foresight,
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AC:CC- Making a Control Check, etc.

An Activity is a group of data items that define the measurements,

location, and/or descriptive attributes of a survey object. When the

survey object isapoint, the activity is called ashot. However, there are
many other types of activities that detail information that is not specific
to one point. One such non-shot activity is the project header activity
that defines information about the particular survey project while other
activities may define relationships between various survey points.

In an activity, a single piece of data is represented as a data item. A
data item consists of two parts. Data Tag and Data Field. A datatag is
atwo character aphanumeric code that describes the type of datain the
dataitem. A datafield isthe value of the datain the dataitem.

There are three types of datafields:
measured values;
computed values
descriptive values.

The hierarchical data structure of SDMS (Figure 2-1) is:

- Each survey project will have one or more project (PRJ) files with
each one involving one type of Task.
Each Task consists of one or more Activities
Each Activity consists of aset of dataitems.
Thetype of datain each dataitem is designated by the Data Tag.
The datais stored in the Data Field.

| Task |

—| Activiti |
Data Iltem
Data Item

Data Item
Data Iltem

Figure 2-1 SDMSdata structure

i

Different types of tasks, activities and data tags are defined for SDMS.
Refer to the Appendix for the detailed definitions.
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SDMS Collector File Types

Project File

Control File

SDMS Collector data for a Task is stored in an ASCII text file, caled a
Project File. PRJis used as the file extension for such project files. In
a project file, each data item occupies one line. The line begins with
the two-character data tag followed by a colon and then the data field.
Each activity begins with the AC: data tag, followed by a colon and a
two-character activity code. The first two lines of a project file always
define the project name and task.

A project file must contain, at minimum, the following main data items:

Data Item  Description

PR: The PR: data item is the first data item encountered in the
project file. It takes its value from the actual project
filename. REQUIRED

TK: The TK: dataitem is the second data item encountered in the
project file. It defines the type of survey project contained in
the file. This assures that, during processing, a cross-section
project will not be confused with a traverse, for example.
REQUIRED

Presently, ten tasks are supported in the data structure. See
Section 4, Task and Activity Definitions, for details.

AC:PR The AC:PR isthe first activity within aPRJfile. There are an
unlimited number of dataitems related to the project that can
be entered within this activity. This activity is optional for
the user, however, even T the user does not include this
activity manually, the data collector will add this activity and
certain project settings when the PRJ file is suspended or
closed for the first time. Project configuration items, such as,
CR:;, CF;, UL:;, UA:, UT:;, UP;, and VR: will be added
automatically. In addition, the data tag and names of any
active control and alignment files will also be added.

AC:0S For computational purposes, survey shots before the first
AC:0S in the project file are disregarded during processing.
The AC:OS is followed by the data items for the occupied
station (point number, coordinates, staff and instrument
heights, etc.).

AC:BS The backsight activity must immediately follow the occupied
station activity if no station resection shots occur.

The data items, in the order described above, are the "nuts and bolts" of
a project file. In an actual project file there will be many data items
appropriately inserted after each activity data item. See Chapter 11 for
examples of aproject file.

A control file contains the known or previously determined coordinates
for points. These files are used to define horizontal control points,

vertical benchmark points and calculated points to be staked out. CTL
is used as the file extension for Control files. SDMS Collector allows
up to five active control files at one time. Details on the allowed
control file names can be found in Chapter 9, Customizing SDMS.

The table below shows the minimum structure of the control file:
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Data Item

Description

ACPR

All data before the first activity, other than a project header
activity, is ignored. The project header information is for
documentation only. However, systems that read and write
this file may need to know some of the information, such as
the metadata items for units, datum, coordinate systems,
combination factors, etc. Ultimately, such information
should be checked against the similar settings in the system
reading this data and provide warnings or conversions as
needed. Any valid SDMS descriptive tags can be used under
this activity. OPTIONAL

AC:XX

The AC:XX data item separates points in the control file.
While most often this will be a sideshot activity data item
(AC:SS), any activity dataitem may be used. REQUIRED

PN:

The point number dataitem immediately follows the activity
data item. Each set of coordinates in the control file is
located using the point number, so do not repeat point
numbersin any one control file. REQUIRED

YC.

The numeric value of the Y coordinate (Northing) is entered
into the control file using the Y C: datatag. REQUIRED

If this coordinate is unknown, the YC: dataitem must still be
present in each entry. Either leave the data field blank or
enter a-99999 to represent a missing coordinate.

XC:

The numeric value of the X coordinate (Easting) is entered
into the control file using the XC: datatag. REQUIRED

If this coordinate is unknown, the X C: data item must still be
present in each entry. Either leave the data field blank or
enter a-99999 to represent a missing coordinate.

ZC:

The numeric value of the Z coordinate (elevation) is entered
into the control file using the ZC: datatag. REQUIRED

If this coordinate is unknown, the ZC: data item must still be
present in each entry. Either leave the data field blank or
enter a-99999 to represent amissing coordinate.

PD:

The point description is entered using the PD: datatag. If the
point description is unavailable or not applicable, the PD:
dataitem must be present but its data field may be left blank.
REQUIRED

CM:, FE, etc.

Any other descriptive data tag. A maximum number of 25
datatags are currently allowed in one activity. OPTIONAL

SX:

Error estimate in the X direction (easting) of the control
point. OPTIONAL

SY:

Error estimate in the Y direction (northing) of the control
point. OPTIONAL

SZ:

Error estimate in the Z direction (elevation) of the control
point. OPTIONAL

Note: The first data item of a control point must be the activity data
item. Other data items can be in any order. See Appendix for an
example of a control file. See the Technical Guide for all the options
that are allowed in the control file format.
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Horizontal Alignment File with PI Definition

A horizontal alignment file based on the Pl definition can be used for
al live computations and stakeout functions in SDMS Collector
Release 3.4. Previous versions of SDMS Collector used alignments
based on a PC/PT definition, but these alignments were restricted to
simple tangents and circular curves. The Pl defined alignments support
angle points with no curve data, circular curves, spiral curves,
compound curves and station equations. The first and last Pl (basically
POTs) listed in the alignment file must not have an associated circular
or spiral curve . ALl is used as the file extension for alignment files.
The 3D Stakeout functions REQUIRE the active alignment file to be
based on the PI definition and an associated vertical alignment file and
superelevation file must also be named. The older PC/PT defined
horizontal alignments are not supported in this latest version of the
SDMS Collector software.

The PI definition for horizontal alignments defines the coordinates for
POT’s and PIs, stationing for the first POT, and curvature elements for
the key PI points. Then SDMS Collector software uses the coordinates
of the PI points along with the key curve and/or spiral elements for
each curve in the alignment for conversions between X, Y coordinates
and station-offset values

Note: The Pl Definition requires the inclusion of “TY:PI” in the
header of the aignment file. The TY:Pl must appear after AC.PR, if
present, and before the first point or equation activity.

Thefirst segment in an alignment file is shown in the following table:

Data Item Description

AC:PR All data before the first activity, other than a project
header activity, is ignored. The project header
information is for documentation only. However,
systems that read and write this file may need to know
some of the information, such as the metadata items
for units, datum, coordinate systems, combination
factors, etc. Ultimately, such information should be
checked against the similar settings in the system
reading this data and provide warnings or conversions
as needed. Any valid SDMS descriptive tags can be
used under this activity. OPTIONAL

TY:PI Indicates the PI Definition isto be used. REQUIRED.

ACEQ The Station Equation Activity is required to define the
location of station equation points if the alignment
contains station equations. All eguations must be
listed in the order they appear in the alignment and
cannot be located on a curve or spiral element.

EQ:# Equation number is used to indicate the number of the
equation in the alignment and can be used as the
identifier of the station equation point as needed by
other software interpreting the alignment. OPTIONAL

SB##HH+H Defines the station back of the equation. REQUIRED
ST #Hit+H Defines the station ahead of the equation. REQUIRED
PD:, CM:, FE: All other tags listed with the activity are ignored in

computations, but may be included for documentation
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purposes.

AC:xx

The alignment description begins here.  Use any
activity dataitem except AC:PR or EQ:. REQUIRED

NOTE: The alignment must start at a Pl with no curve
or spiral data. It must be a point on the tangent before
the first curve or spiral point in that alignment.

PN:nnn

The point number correlates the Pl point with the point
in the project control file. OPTIONAL

ST #i+#H

This is the stationing value at the beginning of the
alignment. Enter the value in either stationing format
or in decimal format. If omitted, the default beginning
station will be zero. The UL: response listed in the
PROJECT.CFG file will define units and stationing.
OPTIONAL but RECOMMENDED

X CXXXXXX XXX

Defines the X coordinate of the starting point of the
alignment. REQUIRED.

Y CIXXXXXX. XXX

Defines the Y coordinate of the starting point of the
alignment. REQUIRED

ZCIXXXXXX XXX

The Z coordinate (elevation). OPTIONAL

Sl:PI

SI:PI is the point where two tangent lines meet. It
defines the circle arc segment. A shot identification
should be entered for each segment. REQUIRED

AC:xx Activity for the next segment in the aignment. Use
any activity data item except AC:PR or EQ:.
REQUIRED

PN:nnn The point number correlates the Pl paint with the point
in the project control file. OPTIONAL

ST #it+## The stationing of each intermediate Pl for the

horizontal alignment being defined. OPTIONAL.

NOTE: ST: can be included for informational
purposes, but should be ignored in computations. All
data is computed based on the first point station (ST:)
value and any station equations defined by AC:EQ.

X CXXXXXX. XXX

Defines the X coordinate of the intermediate point of
the alignment. REQUIRED.

Y CIXXXXXX. XXX

Defines the Y coordinate of the intermediate point of
the alignment. REQUIRED

ZCIXXXXXX XXX

The Z coordinate (elevation). OPTIONAL

RA:nnn

Defines the radius of a curve or curve/spira
combination. Based on the direction of the alignment
being defined, a positive value indicates a curve tothe
right and a negative value indicates a curve to the left.
REQUIRED.

NOTE: A radius is not required for Pls with no curve
defined (normally called an angle point).

PD:, CM:

All other tags listed with the activity are ignored in
computations, but may be included for documentation
purposes.

Any of the tags that follow can be used as attributes for
a smple curve. These tags are not used in
computations.

TL:nnn

The tangent length (distance from the PI to the PC or
PT).
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EX:nnn

The external (distance from the Pl to the curve
midpoint).

MO:nnn

The middle ordinate (distance from the curve midpoint
to the long chord midpoint).

LC:nnn

Thelong chord (distance from the PC to the PT).

DA:

The delta angle on the direction of the alignment being
defined, a positive value indicates a curve to the right
and a negative value indicates a curve to the | eft.

PD:, CM:, FE:

All other tags in the shot are ignored, but may be
include for documentation purposes.

The tags that follow are required to define the various
curve/spiral combinations. Supported combinations
are defined following the table.

R1:nnn

Defines the beginning radius for certain spiral curve
combinations.

R2:nnn

Defines the ending radius for certain spiral curve
combinations.

Sl:nnn

The length of an entry spiral.

S2:nnn

Thelength of an exit spiral.

S3:nnn

The length of a connecting spiral.

The subsequent segments (repeated as necessary)

Data Item Description
AC:xx As above. The activity is used to define each
intermediate Pl in the horizontal alignment. Use any
activity dataitem except AC:PR or EQ:..
PN:nnn Asabove.
ST ##+##,n The stationing of each intermediate Pl for the horizontal

aignment being defined. Asabove. OPTIONAL

X CIXXXXXX XXX

Defines the X coordinate of each intermediate Pl in the
aignment. REQUIRED

Y CiXXXXXX. XXX

Defines the Y coordinate of each intermediate Pl in the
aignment. REQUIRED

ZC:XxXxxxx.xxx  Asabove.

SI:PI Asabove.

RA:nnn As above, including additiona tags required to define
spiral/curve combinations.

PD:, CM: As above.

*xk NOTE: The alignment must end at a Pl with no curve or
spiral data. It must be apoint on the tangent after the last
curve or spiral point in that alignment. The data that
followsis needed for the Final Point in an alignment.

AC:xx As above. REQUIRED
PN:nnn As above. REQUIRED
ST ##+##,n The stationing of the final Pl for the horizontal alignment

being defined. Asabove. OPTIONAL

X CXXXXXX XXX

Defines the X coordinate of the fina point in the
aignment. REQUIRED

Y CiXXXXXX. XXX

Defines the Y coordinate of
aignment. REQUIRED

the fina point in the
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ZCIXXXXXX XXX As above.
SI:PI As above.
PD:, CM: As above.

See the Appendix for an example of an alignment file based on the Pl
definition.

Defining Compound and Spiral Curves Combinations

Compound and Reverse Curves

Compound and reverse curves must be stored as a series on simple
curves.

Compound and Reverse Curves

Spiral Curves Combinations

Compound and reverse curves must be stored as a series of simple
curves.

All cases require the data tags AC:, SI:, XC:, and YC:. The Sl: tag,
must identify the point as a Pl (SI:Pl). The XC: and YC: tags define
the PI coordinates. The additional tags and conditions needed for each
combination case are described below. Any tags encountered other
than those described are ignored for computational purposes.

SCS (curve with an entry spiral and exit spiral)
SRS (an entry spiral and exit spiral with no curve)

The additional tags needed to define an SCS or SRS combination are
S1: and S2:. Tags S1: and S2: define the lengths of the entry and exit
spirals, respectively. RA defines the curve radius, which is also the
ending radius of the entrance spiral and the beginning radius of the exit
spiral. If the sum of the deflection angles for the two spirals that are
computed from the given spiral lengths and radius equal the total Pl
deflection angle, azero length curve between the spiralsis assumed.

SC (curve with an entry spiral only)
SR (an entry spiral by itself)

The additional tag needed to define an SC or SR combination is S1:,
which defines the length of the entry spiral. RA: defines the spiral
ending radius and the radius of the curve. If the computed spiral
deflection angle is equal to the total Pl deflection angle, a zero length
curveisassumed.

CS (curve with an exit spiral only)
RS (an exit spiral by itself)

The additional tag needed to define a CS or RS combination is S2:,
which defines the length of the exit spiral. RA: defines the spiral
beginning radius and the radius of the curve. If the computed spiral
deflection angle is equal to the total Pl deflection angle, a zero length
curveisassumed.

RSR (apartial or connecting spiral with different radii)

The additional tags needed to define an RSR type are R1:, R2:, and S3..
R1: and R2 define the beginning and ending radius of the spiral,

Survey Data Management System Version 3.5 2-8



Vertical Alignment

SDMS Collector System Basics

respectively. Neither R1: nor R2: will be infinity. S3: defines the
length of the spiral.

NOTE If an SCSCS (Entry spiral, curve, connecting spiral, curve, exit
spiral) is not computed directly by the software being used, one of the
following methods can be used to develop a horizontal alignment to
accomplish this combination: SCS and CS; or, SC and SCS

File

A vertical alignment file defines the VPI points specified by station and
elevation. This information is used to compute the profile grade line
elevation at any station along the alignment. Symmetrical and
asymmetrical vertical curves are specified by defining the lengths of
the parabolic curves aong the vertical aignment. The first and last
VPl points listed in the file are beginning and ending point,
respectively, and cannot have vertical curve lengths listed with them.
PRO isused as the file extension for Vertical Alignment files.

Note: The vertical alignment control points (VPT, VPI, VPT) do not
have to correspond to control points in the associated horizontal
aignment file. But, the stationing used for the vertical alignment
control points must be within the stationing defined in the associated
horizontal alignment file.

The first segment in a vertical alignment file is shown in the following
table:

Data Item Description

AC:PR All data before the first activity, other than a project
header activity, isignored. The project header information
is for documentation only. However, systems that read
and write this file may need to know some of the
information, such as the metadata items for units, datum,
coordinate systems, combination factors, etc. Ultimately,
such information should be checked against the similar
settings in the system reading this data and provide
warnings or conversions as needed. Any vaid SDMS
descriptive tags can be used under this activity.
OPTIONAL

ACEQ Station Equations are optional in the profile file. The
equations define the location of a station equation point on
the horizontal alignment. The equations cannot be related
to the vertical alignment itself. All equations must be
listed in the order they appear in the horizontal alignment
and cannot be located on a curve or spiral element.

EQ:# Equation number is used to indicate the number of the
equation in the alignment and can be used as the ID of the
station equation point as needed by other software
interpreting the alignment. OPTIONAL.

SB . ##H+HH Defines the station back of the equation. REQUIRED
ST #itt+HE Defines the station ahead of the equation. REQUIRED

PD:, CM:, FE:  All other tags in the shot are ignored, but may be include
for documentation purposes.

AC:xx The alignment description begins here. Use any activity
dataitem except AC:PR or EQ:.
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PN:nnn

The point number correlates the Pl point with the point in
the project control file. OPTIONAL

ST:##+###,n

This is the stationing value at the beginning of the vertical
alignment (VPI). The value may be either stationing
format or decimal format. If no station is defined the
default value is zero. REQUIRED.

NOTE: The vertical alignment control points (VPT, VPI,
VPT) do not have to correspond to control points in the
associated horizontal alignment file. But, the stationing
used for the vertical alignment control points must be
within the stationing limits defined in the associated
horizontal alignment file.

NOTE |If the station value could occur at two or more
locations, the format “ ###+##,n" isused. “n” isa positive
integer value used to indicate the section of the alignment
in which the eguation is located (n=1, meaning between
the beginning of the aignment and the first station
equation; n=2, second section; etc.). If “n” is not given,
the first section of the alignment is assumed. In other
words, there are no station equations involved.

X CIXXXXXX XXX

The X coordinate for the beginning point of the vertical
alignment, based on the stationing of the horizontal
alignment being used. REQUIRED.

Y CiXXXXXX. XXX

The Y coordinate for the beginning point of the vertical
alignment, based on the stationing of the horizontal
alignment being used.. REQUIRED.

ZCIXXXXXX XXX

The elevation of the beginning point of the vertica
alignment. REQUIRED.

SI:VPI

VPI for the point at the beginning and end of the vertical
alignment and where two vertica dope lines meet.
REQUIRED.

L 1:xXxxxX

Defines the length of vertical curve from the VPC to the
VPI along the station axis. REQUIRED.

L 2:XXXX

Defines the length of vertical curve from the VPI to the
VPT aong the station axis. This value will equal L1: for
symmetrical curves, but must be listed. REQUIRED.

AC:xx

The description of the next segment begins here. Use any
activity dataitem except AC:PR or EQ. REQUIRED.

PN:nnn

The point number correlates the Pl point with the point in
the project control file. OPTIONAL

ST:##+###,n

This is the stationing value of the second VPI of the
vertical alignment. The value may be either stationing
format or decimal format. REQUIRED

NOTE: If the station value could occur at two or more
locations, the format “###+##,n” isused. “n” isapositive
integer value used to indicate the section of the alignment
in which the eguation is located (n=1, meaning between
the beginning of the aignment and the first station
equation; n=2, second section; etc.). If “n” is not given,
the first section of the alignment is assumed. In other
words, there are no station equations involved.

X CIXXXXXX XXX

The X coordinate for the second VPl of the vertica
alignment, based on the stationing of the associated
horizontal alignment. OPTIONAL.

Y CiXXXXXX. XXX

The Y coordinate for the second VPl of the vertica
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alignment, based on the stationing of the associated
horizontal alignment. OPTIONAL.

ZCXXXXXX XXX

The elevation for the second VPI of the vertical alignment.
REQUIRED

SI:VH Asabove
L 1:XxxX Asabove
L 2:xxxx Asabove
AC: Repeat as above to define each VPI in the vertica

alignment. Remember that the last VPI cannot contain
vertical curvedata.

See the Appendix for an example of avertical alignment file.

Superelevation Files

A superelevation file defines the vertical/horizontal slope ratio to be
used at any given station along the roadway being defined. Thefileis
structured to indicate the station number and slope ratio to the left and
right of centerline. SUP is used as the file extension for Superelevation

files.

Thisinformation is used in stake out to determine the left and right side
slopes of the roadway surface at any station along the alignment.
Transition sections are computed based on interpolation between the
stationslisted in thefile.

Data Item  Description

AC:PR

All data before the first activity, other than a project header
activity, is ignored. The project header information is for
documentation only. However, systems that read and write
this file may need to know some of the information, such as
the metadata items for units, datum, coordinate systems,
combination factors, etc. Ultimately, such information
should be checked against the similar settings in the system
reading this data and provide warnings or conversions as
needed. Any vaid SDMS descriptive tags can be used
under this activity. OPTIONAL

ACEQ

Station Equations are optional in the superelevation fle.
Equations, if listed, must be the same equations listed in the
horizontal alignment file. All equations must be listed in the
order they appear in the alignment and cannot be located on
acurve or spiral element..

EQ:#

Equation number is used to indicate the number of the
equation in the alignment and can be used as the ID of the
station equation point as needed by other software
interpreting the alignment. OPTIONAL.

SB: i+

Defines the station back of the equation. REQUIRED

ST #HH+H#H

Defines the station ahead of the equation. REQUIRED

PD:, CM:,
FE:, etc.

All attribute tags in the shot are ignored in computations,
but may be included for documentation purposes.

AC:xx

The alignment description begins here. Use any activity
dataitem except AC:PR or EQ:..

ST:nn+nn

This is the beginning stationing value at the beginning or
within the stationing defined by the horizontal alignment.
The value may be either stationing format or decimal.
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EL:xxxx Defines the superelevation dlope rate on the left side.
Slopes are expressed in feet/feet or meter/meter (i.e. -0.02is
a 2% slope downwards)

E2:xxxx Defines the superelevation dope rate on the right side.
Slopes are expressed in feet/feet or meter/meter (i.e. -0.02is
a 2% slope downwards)

PD:,CM: Can be used to tell what the transition is. For example,
CM:End Normal Crown Section.

AC:xx A new activity is used for each change in superelevation
transition to be defined, whether on one side or both sides
of the horizontal alignment. Use any activity dataitem
except AC:PR or EQ:..

ST:##+##n  Thisis the stationing value for the transition being defined.
The value may be either stationing format or decimal
format. REQUIRED

NOTE If the station value could occur a two or more
locations, the format “###+##,n" isused. “n” is a positive
integer value used to indicate the section of the alignment
in which the equation islocated (n=1, meaning between the
beginning of the alignment and the first station equation;
n=2, second section; etc.). If “n” is not given, the first
section of the alignment is assumed. In other words, there
are no station equationsinvolved.

EL:xxxx Defines the superelevation slope rate on the left side.
Slopes are expressed in feet/feet or meter/meter (i.e. -0.02 is
a 2% slope downwards)

E2:xxxx Defines the superelevation dope rate on the right side.
Slopes are expressed in feet/feet or meter/meter (i.e. -0.02 is
a 2% slope downwards)

PD:,CM: Can be used to tell what the transition is. For example,
CM:End Full Super Section.

AC: Repeat activities, as required, to define superelevation
transitions.

See the Appendix for an example of a superelevation file.

Configuration Files

Help Files

Sequence Files

The configuration files contain configuration information used by
SDMS Callector, such as the paths to find the files, the tolerances for
multiple measurements and computations, the name of the control files,
etc. See Appendix for the examples of the configuration files and see
Chapter 8 for how to use configuration files to customize SDMS
Collector for a specific project. CFG is used for the file extension for
Configuration files.

The help files describe the data tags, the size of the response data field,
the type of response expected and, in some cases, lists of allowable
responses. See Chapter 9 for the structure of the help files and how to
use them to get help. HLP is used as the file extension for Help files.

A sequence file stores a sequence of activities and dataitems. Sequence
files are used during data collection to pronpt the user with the
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activities and data items in the order defined in the sequence. Default
responses to data items can be provided in the sequence file. SEQ is
used as the file extension for Sequence files.

The macro files store a sequence of keystrokes. The stored keystrokes
may include function keys, data item input, the ESC key, and so on.
Executing a macro will read the keystrokes and enter them into SDMS
Collector automatically. See Chapter 9 for how to use macro in SDMS.
MAC is used asthe file extension for Macro files.

Edit files are copies of the project file being edited with the SDMS
Collector editor. These files can be saved with the extension .EDI so
the raw project file is not changed.

There are general purpose temporary files produced internally by
SDMS Collector software and they are defined with a TMP file
extension.

SDMS File naming Conventions

SDMS follows DOS file naming conventions and uses these file name
extensions:

Extension File Type

ALI Horizontal Alignment File
CAL Calculated File

CFG Configuration File

CTL Control File

EDI Edited File

HLP Help File
MAC Macro File

PRJ Project File

PRO Vertical Alignment File
SEQ User Shot Sequence File
SUP Superelevation File
TMP Temporary File

Note Never change or alter program file names or extensions.

The SDMS Collector Menus

SDMS Collector uses a function key driven menu system. An SDMS
Collector menu is a text display on the screen with some Special
Function Keys (SFK) on the bottom ine. Beginning at the left-most
SFK, they are referred to as <F1> through <F8>. The user controls the
program by using these function keys. Some SDMS Collector menus
can be accessed from only one place in the program, while others are
available in several places.. The Esc key is used to exit from the
current menu to the previous menu.
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The Main Menu

The main menu, shown in Figure 2-2, displays:
The Choose a Command prompt
The main menu keys
The SDMS Caollector version number and rel ease date
The system date, time, and available disk space

Jer 3.5.8  |[EGEEOM] 2 84812883

BEZ Tirec 09 :63:46
vail: 1823932928

Choose a Command

Prog [Edit [Comp] [-0fDisk]  [Conf] |

Figure 2-2 The main menu

Functions available from the main menu include:
<F1> Project to open anew or reopen an existing project
<F2> Edit to edit adata or sequencefile
<F3> Computations to process data files in batch mode
<F4>1/0 to send, receive, or print filesvia RS 232 port
<F5> Disk to copy, rename, or deletefiles, or to view adirectory
<F7> Configurations to view and edit configuration files
<CTRL><F10> or <Alt><F10> to record a macro
<Esc> to return to DOS

Note <Alt><F10> records a macro as it executes it. <CTRL> <F10>
records the macro keystrokes, but does not execute it. For details, see
Chapter 10, Getting Help and Using Macros.

The Project Mode Menus

The project mode is accessed from the main menu by pressing <F1>
Project. Project mode has three menus:

Project mode in an activity

Project mode in a sequence

Project mode at MIOC (MIOC is short for More Input or Command.

Project Mode in an Activity

The project mode menu displayed during an activity is shown in Figure
2-3

VT:89.5915

D$:132.3431
AC:BS

PN:14

PD:CTRL PT

HZ :
SH:5.7
Heal|Hea2|  [Get | [ | | |
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Figure 2-3 Project Mode in an Activity

Functions available from the project mode menu in an activity include;
<F1> Measure 1 or <F2> Measure 2 to record data from a
connected total station when prompted for information that the
total station can measure. F1 is used to measure the horizontal
angle, vertical angle and slope distance, F2 is used to measure the
horizontal and vertical anglesonly.
<F4> Get to get a point from a control file and enter the data into
the project file
Type anew dataitem to add to the project file
<CTRL><F10> or <Alt><F10> to record a macro

Project Mode in a User Shot Sequence

The project mode menu displayed when a sequence file is used during
data collection is shownin Figure 2-4.

AC:SS
PN:100
SH:5
PD:TOP OF CURB
FE 1C

Seq RUHDS SE Leuel 1 Shot:4 SH:5
Get | [ | |

AC:3S
PN:160
SH:5
PD:TOP OF CURB
FE 1C

Seq RUFIDS SE Leuel 1 Shot:4& SH:S
Get | | | | |

Figure 2-4 Project Mode Menu in a User Shot Sequence

The line above the function keys displays information related to a shot
sequence. Details on this information can be found in Chapter 5, User
Shot Sequence.

Functions available from the project mode menu during a user shot
sequence include:
<F1> Measure 1 or <F2> Measure 2, as defined, to record data
from a connected total station when prompted for information that
the total station can measure:
<F3> Save Seguence to update a constant in the sequence
<F4> Get to get a point from a control file and enter the data into
the project file
Type a response to a data tag, or insert a new data item to add to
the project file
<CTRL><F10> or <Alt><F10> to record a macro
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Project Mode at MIOC (More Input or Command)

The project mode menu at MIOC is shown in Figure 2-5:

FE:FE |IGEEE ||
PD:8"SPIKE

HZ: 0 . 0060

UT:91.2345

DS : 480 _32

SH:5.8
MeallMeaZ|Seq | | _ |Comp|Func|Stak |

Figure 2-5 Project Mode Menu at MIOC

Functions available from the project mode menu at M10OC include:
<F1> Measure 1 or <F2> Measure 2, as defined, to take a quick
shot (see Chapter 3, Data Collection Basics, for details on quick
shots)
<F3> Sequenceto call a user shot sequence
<F7> Functions to access editing, batch computations, I/0O and disk
operations, or configurations
<F8> Live computation functions, such as inverse and stake out
information.

Change the displayed activity datafield to select anew activity
Overwrite the AC: datatag to add adataitem to the last activity
<CTRL><F10> or <Alt><F10> to record a macro

<Esc> to close or suspend the project

The Functions Menu

The functions menu is accessed from project mode at MIOC by
pressing <F7> Functions. The functions menu (Figure 26) provides
access to main menu functions in project mode.

I | FUNC | s

Pick a Function

| Fdit|Comp| T/01Disk| __[Conf| |

Figure 2-6 The Functions Menu.

Functions available from the functions menu include:
<F2> Edit to edit adata or sequencefile
<F3> Computations to process a datafile in batch mode
<F4> |/O to access the |/O operations menu
<F5> Disk to access the disk operations menu
<F7> Configurations to access the configurations menu
<CTRL><F10> or <Alt><F10> to record a macro
<Esc> to return to data collection
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The 2D and 3D Stakeout Menu

The 2D and 3D stakeout functions, are accessed from the project mode
menu at M1OC by pressing <F8>Stak, which is shown in Figure 2-5.

SDMS Collector has a number of 2D and 3D computation and stakeout
functions available while in the project data collection mode. The
computation functions provided are:
- Calculate the azimuth, bearing, and horizontal distance between
two points.
Locate a point at a given azimuth, bearing, distance, and elevation
from aknown point.
Calculate X, Y, and Z coordinates and station-offset values relative
to the active horizontal alignment, vertical alignment, and specified
superelevation. This can be done by using point numbers, station
and offset, or station and feature from a control file, or, by
manually entering the required data.
Set slope stakes based on a known or computed hinge point and
catch point.
Set points based on asloperatio.

The stakeout functions enable the user to perform stakeout operations
based on point data and roadway design information. Therefore, based
on the files named in control configuration (CNTL.CFG), SDMS
Collector will verify the information required to perform the stakeout
functionsis present. When SDMS Collector is started, the system will:
- Check to make sure the control files that are named exist.
Read the geometric definition of the horizontal alignment, based
on the PI definition from an alignment file ((ALI), provided by an
external source (for example, information from a CADD system).
The alignment file supports angle deflection points, simple curves,
compound and reverse curves, spirals, and station equations.
Read the geometric definition of the profile (vertical aignment)
from a profile file (.PRO) provided by an external source. The
profile file definition supports profiles with symmetrical and
asymmetrical vertical curves.
Read the superelevation transition specifications from a
superelevation file (.SUP), provided by an external source. The
superelevation file defines the left and right side slopes at each
transition station.

The stakeout functions are explained in detail in Chapter 6,
Computations. The first screen that appears after pressing <F8> Stak is
the orientation screen shown in Figure 2-7.

Figure 2-7. The 2D/3D Stakeout Orientation Screen
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The edit menu (Figure 2-8) is accessed from:
The main menu by pressing <F2> Edit
Project mode at MIOC by pressing <F7> Functions, then <F2>
Edit. Editing is explained in detail in Chapter 7, The Editor.

MARK .PRJ | Edit [T
PR:TEST CC

YC:121352.293
XC:538667.375
i Sich [Recl IPent [Filellndol |

Figure 208 The Edit Menu

Functions available from the edit menu include:
Edit the selected file
<F2> Search to work in search mode
<F3> Recall to recall deleted lines
<F4> Print to print the file being edited.
<F5> File to accessthe various file save functions
<F6> Undo to undo the current edit
<CTRL><F10> or <Alt><F10> to record a macro
<Esc> to lose edits and exit

The search function (Figure 29) is accessed from the edit menu by
pressing <F2>Search. The search feature is explained in detail in
Chapter 7, The Editor

MORK .PRJ | Edit->Search |FNEEEGEE
HC:538667.375
ZC:199 410
PD:CTL201

AC:BS

Figure 2-9 The Search Menu

Functions available from the search menu include:
Edit the selected file
<F2> New to specify a new search expression
<F3> Recall to recall deletedlines
<F5> File to access the various file save functions
<F6> Undo to undo the current edit
<F7> Previous for the previous occurrence of the search
expression
<F8> Next for the next occurrence of the search expression
<CTRL><F10> or <Alt><F10> to record a macro
<Esc> to return to the edit menu
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The File Save Menu

Thefile save menu (Figure 2-10) is accessed from:
The edit menu by pressing <F5> File
The search menu by pressing <F5> File.
The file save options are explained in detail in Chapter 7, The
Editor

C: \SDHS\PRJNHTIDOTNMARK . PRJ
HC:538667.375
ZC:199.410
PD:CTL201

AC:BS

PN:1
A7:0.0;
Read [Writ|Save [Fxit Quit] | | |

Figure 2-10 The File Save Menu.

Functions available from the file save menu include:
<F1> Read to insert a file into the edit file at the current cursor
location
<F2> Write to write the edit fileto anew file
<F3> Save to save the edit file and resume editing
<F4> Exit to save the edit file and exit
<F5> Quit to abandon edits and exit editing

The I/O Menu

The 1/0 menu (Figure 2-11) is accessed from:
The main menu by pressing <F4> /O
Project mode at MIOC by pressing <F7> Functions, then <F4>
I/O.
The 1/0O operations are explained in detail in Chapter 8, Disk
Management and Communication

I | 1/0 Operations |

Pick An I/0 Command
Recv|  [Send| [Prnt| [ [ |

Figure 2-11 The 1/0 Menu.

Functions available from the 1/0 menu include:
<F1> Receiveto receive afile through the serial port (not available
from the functions menu)
<F3> Send to send afile through the serial port (not available from
the functions menu)
<F5> Print to print afile
<CTRL><F10> or <Alt><F10> to record a macro
<Esc> to return to the original menu
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The Disk Operations Menu

The disk operations menu (Figure 2-12),is accessed from:
The main menu by pressing <F5> Disk
Project mode at MIOC by pressing <F7> Functions, then <F5>
Disk.
Disk operations are explained in detail in Chapter 8, Disk
Management and Communication.

M | Disk Operations | NN

Date:04/16/96 Time:09:43:18
Disk Space Avail:306413568

Pick a Disk Command

Dir |CopylRenmiDel | | | | |

Figure 2-12 The Disk Operations Menu

Functions available from the disk operations menu include:
<F1> Directory to see adirectory or sub-directory
<F2> Copy to copy files
<F3> Rename to rename files
<F4> Delete to delete files (not available if the removal protection
toggleisturned on in the system configuration)
<CTRL><F10> or <Alt><F10> to record a macro
<Esc> to return to the original menu

The Configurations Menu

The configurations menu (Figure 2-14) is accessed from:

- The main menu by pressing <F7> Configurations
Project mode a MIOC by pressing <F7>Functions, then
<F7>Configurations.
Configurations are explained in detail in Chapter 9, Customizing
SDMS Collector.

I | Configurations |GG

Pick a Configuration to Change

L Sys |ProjiCntl] __[1/0 7ol | |

Figure 2-14 The Configurations Menu

Functions available from the configurations menu include:
<F2> System to edit the system configuration found in file
SYS.CFG
<F3> Project to edit the project configuration found in file
PROJECT.CFG (not available from the functions menu)
<F4> Control to edit the control file configuration found in file
CNTL.CFG
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<F6> /O to edit the I/O configuration found in file |O.CFG

<F7> Tolerance to edit the tolerance definition found in file
TOL.CFG

<CTRL><F10> or <Alt><F10> to record a macro

<Esc> to return to the original menu

Selecting Files to Use

Most operations require that a file be named on which to perform the
operation. A file must be named to:
- Open aproject

Create or edit a sequence

Edit afile

Perform disk operations

Perform 1/0O operations

Compute afile

The File name Prompt

When SDM S Collector first prompts to name afile, it suggests the path
named as the default data path. Set this path under the DP: (Data Path)
tag in the 1/O configuration.

Each time SDMS Collector presents the file name prompt, it turns the
insert toggle on, as indicated by Ins in the upper right corner of the
screen. Thistoggle can be turned off (and on) by pressing <Ins>.

The displayed path can be change when afile nameis entered. Typein
the directory path and the file name. Press <ENTER> to select the file,
or press <Esc> to exit file selection.

The <F1> Directory key may also be used to view a directory from
which to pick a file. A typical SDMS Collector file name prompt is
shown in Figure 2-15.

Ins

Cop
C: \SDHS\PRJ\= . =

Dir | | | | | | | |

Figure 2-15 The File name Prompt

Viewing a Directory

To pick afile from a directory, press <F1> Directory at the file name
prompt. Change the path and use wildcards to narrow the list before
pressing <F1> Directory. When SDMS Collector displays the correct
path, press <ENTER>.

When SDMS Collector displays adirectory (Figure 2-16):
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Select a file by moving the cursor to the file name and pressing
<ENTER>. Usethe< - >or <~ > and Page Up or Page Down,
to move the cursor to afile name or directory entry.

View the parent directory by pressing <ENTER> or <DIR>

View another directory by pressing <ENTER> on the directory

name

Name a new directory to view by pressing <F1> Directory and
entering a new path specification (use wildcards in the path
specification, if desired)

Press <Esc> to exit without selecting afile

C:\SDMS\SEQ\= . =
<DIR> 10-24-96

EW.SEQ
ROADS - SEQ
POB. SEQ

NEWPR . SEQ
BOBBY . SE

; 88 12-11-95  9:18p
Dir | | I N O O

197 11-22-95 11:2%a
215 16-06-94  9:24p
84 11-27-95  2:00p
62 11-27-95 1:38p

Figure2-16 Viewing a Directory

Specifying File Subsets

The user may enter a file specification for viewing a certain subset of
files in a directory. Wild card characters, or specific characters or
extensions, in addition to the path, may also be included. For example:

Enter this
C\SDMS*.*

All filesin the SDM S directory on drive

To view

C

CA\SDMSDATA\*.PRJ

All filesin the SDMSDATA directory on
drive C: with the file name extension PRJ

A \PR8909* .*

All fileson the A: drive beginning with
the letters PR8909, with any file name
extension

ANS

All fileson the A: drive with atwo-letter
file name, with afile name extension
starting with an S, followed by any or no
characters.
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Chapter 3 SDMS Tasks and Activities

This chapter contains detailed definitions of SDMS tasks and activities, as well
as several activities that are combined to complete a survey measurement. Note
that all SDMS Caollector Project files must begin with PR: followed by TK: and
their associated responses. Thereafter, the following descriptions define what is
required and what is optional for each type of task.

Horizontal Tasks
The Traverse Task (TK:TRA)

The traverse task is a horizontal task that allows control traversing and
trigonometric leveling. A traverse task starts at an initial occupied station,
followed by a backsight, then a foresight to another point. The foresight is then
the next occupied station in the traverse. This pattern may be repeated as many
times as desired throughout the traverse.

Note The computations within SDMS Collector REQUIRE the last foresighted
point from an occupied station be the next point used as an occupied station in a
traverse. Most post processing software use the point numbers assigned and will
automatically build the traverse links.

The traverse task is comprised of set-ups. A set-up consists of the occupied
point, a reference backsight or station resection, and a foresight. The set-up may
contain any number of other allowed horizontal task activities.

There are three types of set-ups: beginning, intermediate and ending. Each type
of set-up has different activity and dataitem requirements.

The Beginning Set-Up

The activities used in the beginning set-up are listed in the following table:

The project header activity is defined for all tasks.
It isnot ashot. It isused to enter descriptive data
about the project and initializes certain
computational constants. It may be entered
AC.PR anywhere in a project file, although is must
Project Header commonly entered immediately after the task data
item. The data items in the project header activity
will be those tags listed in the NEWPR sequence
being used. These tags normally are: barometric
pressure (BP:); curvature and refraction (CR:);
date (DT:); project identification (ID:); instrument
type (IT:); name (NM:); observer (OB:); recorder
(RE:); instrument serial number  (SN:);
temperature (TE:); time (TM:); weather (WE:).
The saved project (PRJ) file will list the same data
tags but will aso include many of the
configuration  parameters listed in  the
configuration files. This includes: combination
factor (CF:); first location control file (L1:);
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Activity Data Items

second location control file (L2:); rod type (RT:);
first staking file (S1:); second staking file (S2:);
units of angles (UA:); units of length (UL:); units
of pressure (UP:); units of temperature (UT:); and,
the version of data collector software (VR:).
The beginning occupied station is a required
activity. It signals the beginning of computational
data. All survey shots preceding this activity are
ignored during computations. The data used in
AC:.0S this activity are YC:, XC:, ZC:, and IH:. The YC,
Occupied Station XC:, and ZC: for the first occupied station are
needed for computations. If not entered, SDMS
Collector assumes 0 as the default values for Live
computations (for batch computations, SDMS
Collector will look for these needed values first in
the data file, then in an active CTL file, and finally
prompt the user if not found). Station resection
activities can also be used to solve the station
coordinates. ZC: is required only for elevation
computations. If elevations are not required, ZC:
can be omitted from the activity sequence.
Continue with project data until a point of known
elevation can be observed from an occupied
station. If thispoint isnot the backsight, shoot this
point with an elevation control activity (AC.EC) to
update the missing elevations back to the
beginning occupied station. The IH: initializes the
instrument height value for the project. This data
item is assumed to be 0 if not entered into the PRJ
file..
The first backsight activity is used with the
beginning occupied station activity to establish
initial station orientation and the initial reference
AC:BS angle. The backsight activity is a required activity
Backsight unless station location is to be calcul ated by station
resection. The backsight azimuth is determined by
entering XC: and YC: values, or AZ:. XC: and
Y C: data items are used to compute the backsight
azimuth. If both the coordinates and an azimuth
are entered, SDMS Collector uses only the
azimuth. The azimuth direction is entered as if
sighting from the Occupied Station: toward the
Backsight. If neither coordinates nor an azimuth
are entered in the backsight, an azimuth of zero is
assumed. HZ:. VT: and DS data items use
numeric values to represent the measurements
from the occupied station to the backsight point. If
the horizontal measurement data is not present, a
horizontal reference angle of O is assumed. The
SH: isthe staff height for the backsight point and it
initializes this value for other shots in the project.
Whenever a new SH: item is entered, it is
displayed in the lower-right corner of the screen.
When SH: is not entered for a given shot, SDMS
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Collector assumes it remains the same as the last
timeit was entered.
The station resection activity is an optional activity
and in the traverse task it is used exclusively with
the beginning occupied station. It is used to
AC:SR compute occupied station coordinates if the user is
Station Resection | unable to set up on a known station and needs to
solve unknown station coordinates. This activity
is used after the occupied station activity. SH:,
YC:, XC:, ZC: and HZ: are required for three point
resections. SH:, YC:, XC:, ZC:, HZ:, VT:, and DS:
are required for two point resections.
AC:FS The foresight activity records SH:, HZ:, VT;, and
Foresight DS: to the next point to be occupied.

The Intermediate Set-Up
Therequired activitiesin an intermediate set-up are listed in the following table:

Activity Data Items

The intermediate occupied station receives
coordinates from the foresight point established
from the previous set up. These are computed
values and should not be entered by the surveyor.
Traverse computations in SDMS Collector always
assume that the previous foresight is being
occupied. In addition to the point number and
point description data items, the data items in the
Occupied Station intermediate occupied station should include the
IH:, If the ZC: is known for the occupied point, it
may be entered. This will reset the elevation and
all subsequent elevations will be computed from
this new known elevation. The error between the
computed elevation and the entered elevation will
be adjusted and spread over the previous set-ups.
This adjustment will only be made back to the last
known elevation. If this known elevation is the
very first encountered in the project file, the
elevations will be pushed back to the beginning of
the file and no adjustment will be made.

Note: If post processing software other than
SDMS Collector will be used that allows
occupation of subsequent foresight points in any
order, the data may be collected in that manner.
Basically, the rules implemented by the processing
software determine how the data should be
collected. SDMS Processor allows occupation of
subsequent foresight pointsin any order

The intermediate backsight activities are used to
establish the initial reference angle. It is always
assumed that the previously occupied point is
being backsighted. The data items in the backsight
activity include SH:, HZ:, VT: and DS..

Backsight Note: If post processing software other than
SDMS Caollector will be used that alows a

AC.0S

AC:BS
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backsight on any previously established point by
point number, the data may be collected in that
manner. Basically, the rules implemented by the
processing software determine how the data should
be collected. SDMS Processor allows occupation
of subsequent foresight pointsin any order

Foresight The intermediate foresight activities are the same

AC.FS as for the beginning set-up.

Note: The station resection activity should not be used in the intermediate set-
upsin the traverse task.

The Ending Set-Up

The ending set-up closes the traverse loop. It is used to establish known ending

coordinates for traverse closure and adjustment. SDMS Collector recognizes an

ending station in one of four ways:

1. If the end of file sequence is encountered, the current occupied station is
assumed to be the ending station.

2. If there are coordinates (XC:, YC:) in the last occupied station, it is assumed
to be an ending station.

3. If aset-up does not contain aforesight, it is assumed to be an ending station.

4. If an occupied station contains either the ES:Y or ES:YES data item, it is
assumed to be an ending station.

A set-up following an ending set-up will be considered the beginning station of
anew traverse.

The activities used in the ending set-up are listed in the following table:

Activities Data Items

The ending occupied station is required for the ending
set-up. The data items in the ending occupied station
may include the IH:, XC:, YC: and, ZC: as well as
AC:.0S point number and description items. The coordinates
Occupied Station | are needed for computations. They can be entered in
the field or in the office. If not entered into the PRJ
file, SDMS Collector will first look in the active
Locate control file to find a match with the PN: value
to get the coordinate values it needs. If there is no
active control file or if the PN: value is not found,
SDMS Collector will prompt the user for the needed
coordinate values.
The ending backsight activity is used to establish the
AC:BS initial reference angle.. The ending backsight activity
Backsight usually contains SH:, HZ:, VT:, and DS: data items
from the occupied station to the backsight point in
addition to the point number and description items.
The ending foresight activity establishes the closing
azimuth for the traverse. The closing foresight may
be any known point, including the beginning point.
The ending foresight is required if an azimuth
AC.FS adjusted closure is desired for azimuth adjustment,
Foresight XC: and YC: or. AZ: data items are required. The
XC: and YC: data items are used to compute the
closing azimuth. The azimuth takes precedence over
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the coordinates if an AZ:, XC:;, and YC: are entered.
If neither coordinates nor an azimuth are entered,
SDMS Caollector will first look in the active Locate
control file to find a match with the PN: value to get
the coordinate values it needs. If there is no active
control file or if the PN: value is not found, SDMS
Collector will prompt the user for the needed
coordinate values

The station resection activity is not used with the ending set-up.

The optional activities that can be used with the traverse task include elevation
control, control check, sideshot intersect, tie sequence, and project header.

Activity Data Items

The elevation control activity records the elevation
and the angle and distance measurements to a
point of known elevation, such as a benchmark. It
ACEC is used to establish elevations on all activities back
Elevation Control to the occupied station when the elevation of the
station is unknown. If avalid ZC: data item has
already been encountered, or if this is the second
elevation control shot from this occupied station,
the elevation control activity will be treated as
control check activity. The default elevation
control activity is made up of seven data items.
The AC:.EC dataitem is always the first entry of a
elevation control activity, but the other items may
be entered in any order. The data items are point
number PN:, point description (PD:), elevation
(ZC:), horizontal angle (HZ:), vertical angle (VT:),
distance (DS).
The control check activity is actually a sideshot to
a point with known coordinates. It is used to
AC:.CC check the accuracy of the survey by checking into
Control Check a known point. This procedure can be used to
verify that a set-up has not been disturbed. The
default control; check activity is made up of nine
data items. The AC.CC data item is always the
first entry of a control check activity, but the other
item smay be entered in any order. The dataitems
are point number (PN:), point description (PD:),
horizontal coordinate (XC:), Northing coordinate
(YC:), elevation (ZC:), horizontal angle (HZ:),
vertical angle (VT:), distance (DS:).
The sideshot intersect activity is used to locate a
point that is not accessible with a prism. The
remote point is shot from two or more stations
AC:S with the sideshot intersect activity. Only the
Sideshot Intersect horizontal angle, and optionally, the vertical angle
are recorded. The same point number must be
used each time the point is shot. The default
sideshot intersect activity is made up of four data
items. The AC:Sl data item is always the first
entry of a sideshot intersect activity, but the other
items may be entered in any order. The data items

Survey Data Management System Version 3.5 35



SDMS Tasks and Activities

Activity Data Items

are point number (PN:), point description (PD:),
horizontal angle (HZ:), and optionally, the vertical
angle (VT:) if elevation on the remote point are
desired.
When running a control survey, the tie sequence
activity is used when there is a possibility that an
existing occupied point may be removed or
otherwise not available for future surveys. Tie
AC:TS sequence shots are taken collecting the azimuth
Tie Sequence and the distance to two or more tie points from the
original occupied point. The azimuth is an
approximate azimuth from the original point to the
tie point. The taped distance is the actual taped
distance from the original point to the tie point.
The azimuths and distances of the tie points can be
used to relocate the original occupied point in the
future, if necessary. Three to four tie sequence
shots should yield the strongest results, but only
two are required. The default tie sequence activity
is made up of five data items. The AC:TS data
item is always the first entry of a tie sequence
activity, but the other items may be entered in any
order. The data items are point number (PN:),
azimuth (AZ:), distance (DS:), point description
(PD?).

The Radial Topography Task (TK:RTO)

A radial topography task allows one or more radial sideshots to be taken from
one or more occupied stations. To establish orientation, a backsight or station
resection must be taken for each occupied station. No foresight is collected so
the surveyor may not “move up and occupy” a point shot in the field as in the
traverse or combined tasks.

The required activities include occupied station, backsight or station resection (if
no backsight), and sideshot. The technical specifications for occupied stationed
backsight, arethe same as shown in the traversetask.

The optional activities include elevation control, control check, sideshot
intersect, utility elevation, and project header. The technical specifications for
all but the sideshot and utility elevation are the same as shown in the traverse
task.

Activities Data Items

Sideshot The data items that must me included in a sideshot are the
SH:, HZ:, VT:, and DS: measurements. These define the
AC:SS relationship between this point and the associated OS: and
BS:). Remember that if the SH: is not included, SDMS
Collector will assume it is the same as the last time it was
entered in the project file. Typically the next most
important data item in a side shot activity is the PN: data
item since it is used by the processing system to determine
if there are 2 or more sideshots with the same point
number. This creates a multi-stub SS. The rest of the
descriptive data items further define the attributes of the
side shot point (such as FE:, TY: and PD:) or the
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relationship it has with other side shot points (such as OD:
or FG: to define which points get connected on a plan
drawing)..

Utility The utility elevation activity is used to determine the
Elevation elevation of an underground utility. A sideshot is taken to
a point directly above the underground utility. The utility
AC:UE elevation activity records the rod reading of arod dropped
down to the utility itself. The utility elevation activity
must be entered after the leading sideshot before any other
activities are started. There may be multiple utility
€levations taken from the same leading sideshot.

The Combined Task (TK:COM)

The combined task is a comprehensive horizontal task that allows control
traversing, trigonometric leveling and simultaneous collection of radia
topography sideshots, as well as al other common SDMS horizontal project
activities.

Optional activities that can be included with the combined task include sideshot,
foresight, elevation control, control check, sideshot intersect, utility elevation,
tie sequence, and project header. Intermediate set-ups are optional to a combined
task.

The Control Network Task (TK:CON)

The Photo Control

The control network task is most closely related to a traverse, but the control
network task assumes that multiple foresights will be taken to all visible points
from each occupied station. Each foresight is then occupied and all visible
points are shot form those stations. This results in a project file with many
possible traverse routes running through it.

The technical specifications for each defined activity in the control network task
are contained in the information on the traverse task. The required activities
include occupied station, backsight (or station resection if no backsight), and
foresight. The optional activities include elevation control, control check,
sideshot intersect, tie sequence, and project header.

Task (TK:PHO)

The photo control task is used to tie aerial survey control work into ground
control work. The photo control task uses all of the activities of the combined
task. The significant difference between the photo control and combined tasks
is the functional use of the sideshot. The photo control task assumes that any
sideshot activity is used only for picture points. All other activities are used as
defined for the combined task. The advantage of having a separate Task for this
type of survey isthat the appropriate measurement and descriptive data el ements
can be predefined in the task definition file.

The Terrain Model Task (TK:TMO)

The terrain modeling task picks up break lines and surface points for terrain
modeling. The terrain modeling task can use al of the activities of the
combined task.
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The significant difference between the terrain modeling and combined tasks is
the functional use of the sideshot. The terrain modeling task assumes that any
sideshot activity is used only for break lines and surface points. All other
activities are used as defined for the combined task. The advantage of having a
separate Task for this type of survey is that the appropriate measurement and
descriptive data elements can be predefined in the task definition file.

SDMS vertical tasks are differential leveling tasks. They always begin with an
occupied station activity and a backsight activity to establish an elevation at the
first instrument set-up. The tasks then may contain sideshot activities, elevation
control activities and/or control check activities to compute or check elevations
on other points visible from the set-up.

To carry elevations forward, a shot is taken on aturning point, using either the
turning point or foresight activity. The instrument is moved to a new set-up and
abacksight istaken on the turning point.

The Three-Wire Level Task (TK:3WR)

The three-wire level task is a control differential leveling task. It collects three-
wire rod readings and carries elevation values through the survey. The three-
wire level task performs basically the same function as a level run task, but with
a higher degree of precision by recording and averaging the top, middle and
bottom stadia wire readings for each shot. The three-wire readings used in
conjunction with the stadia constant of the leveling instrument also allow the
software to compute the distances between the leveling instrument and the
backsight, foresight, or turning point. Therefore, the summation of the distances
between the backsight and foresight distances can be computed and displayed to
help the survey crew to keep the summation close to zero or balanced, thus
eliminating the effects of systematic instrument errors.

The activities used in the three-wire level task are listed in the following table:
Activities Data Items

The project header activity is defined for all tasks. Itis
not a shot. It is used to enter descriptive data about the
project and initializes certain computational constants.
It may be entered anywhere in a project file, although is
AC:PR must commonly entered immediately after the task data
Project Header item. The data items in the project header activity will
be those tags listed in the NEWPR sequence being used.
These tags normally are: barometric pressure (BP:);
curvature and refraction (CR:); date (DT:); project
identification (ID:); instrument type (IT:); name (NM:);
observer (OB:); recorder (RE:); instrument seria
number (SN:); temperature (TE:); time (TM:); weather
(WE).
The calculated file (CAL) will list the same data tags but
will aso include many of the configuration parameters
listed in the configuration files.  This includes:
combination factor (CF:); first location control file
(L1:); second location control file (L2:); rod type (RT:);
first staking file (S1:); second staking file (S2:); units of
angles (UA:); units of length UL:); units of pressure

(UP:); units of temperature (UT:); and, version of data
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Data Items

AC:0S
Occupied Station

The occupied station activity is arequired activity. Itis
used with a backsight activity to establish the initia
instrument set-up elevation. The bench mark is not
normally physically occupied but the AC:OS signals the
actual beginning of computational data The AC:0S
signals the beginning of computational data.  All
preceding survey shots are ignored during computations.
Subsequent AC:OS data items signal the end of the
current level run and the beginning of another. The
elevation of the initial backsight point can be entered in
the occupied station or the backsight activity with the
ZC: dataiitem. It can contain either the known elevation
or an assumed value. If the ZC: is an unknown
elevation and the user does not want to use an assumed
value, the default value is 0. Occupied station activities
are not allowed for the intermediate set-ups.

AC:BS
Backsight

The backsight activity is used after an occupied station
activity to establish the elevation of the first instrument
set-up.  Subsequent backsights are shot from each
instrument set-up to the previous turning point or
foresight point. The backsight contains the three-wire
rod readings at the backsight point, i.e. the rod readings
taken from the top (R1:), middle (R2:) and bottom (R3:)
stadiawiresin the tel escope.

The backsight activity can also contain the description
of the backsight point. The first backsight in a level

loop will actually be the description for the beginning
Bench Mark. This description (including BM elevation)
can also be coded into the preceding AC:OS.

ACFS
Foresight

The foresight activity is used to carry elevations forward
from the instrument set-up to a point used as a turning
point, or to the closing mint of the level run. The
foresight activity contains the three-wire rod readings
and can aso include a known closing elevation.
Generally the description of the turning points are coded
the first time the point is measured to.

AC:CC
Control Check

An AC:CC is a control check which would involve the
software doing a comparison of the AC:CC point
elevation against the computation of that point from the
current PRJ file. This would thus involve the SDMS
Collector computations showing the delta Z (DZ:)at this
point. The AC:CC will only compute and display the
difference and will continue with the project values for
elevation.

AC.EC
Elevation Control

AC:EC is away to establish the correct elevation for the
current setup. Thus, while it would do the same
computation as the AC:CC to establish the difference in
elevation at that point, it would then use the elevation
value as established by the AC:EC to continue on with
the level loop.

The turning point rod reading is taken from an
instrument set-up. The instrument is then moved to a
new set-up and the turning point is again shot form the
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AC.TP new set-up as a backsight. It is processed as for the

Turning point turning point activity in the cross-section task. The
turning point activity contains the three-wire rod
readings at the turning point.
The basic difference between an AC:FS and an AC:TP
is that the fore sight is typically a point for which a
description is encoded and for which the elevation is
desired for future use while an AC:TP is just an
intermediate point that is used to move the elevations
forward to points of interest and little or no description
is coded and the elevation is not needed for future use.

In the three-wire level task, whenever SDMS Collector will need a rod reading
for computations, it automatically prompt the user for the top (R1:), middle
(R2:) and bottom (R3:) wire readings. When rod readings are outside the
tolerance error set, SDM S Collector prompts the user for the rod readings again.

After each shot, SDMS Collector displays the accumulated imbalance. The user
can use this information to balance the foresight and backsight distances to
reduce the systematic instrument errors caused by instrument miss-adjustment.

SDMS Collector uses the rod type (RT:) and stadia constant (W3:) to compute
distances and elevations. For yard rods, distances and elevations are computed
in feet, while the mean rod reading is shown in yards. For foot and meter rods,
the distances and elevations are in the same units as the rod (either feet or
meters, respectively).

The Stadia Constant (W3:), which is located in PROJECT.CFG, has to do with
the separation of the instrument stadia wires. The constant relates to the cross
hairs on the level instrument being used. If itisa FULL STADIA instrument,
then the difference between the top and bottom wire readings will be 1 foot at a
distance of 100 feet when using a foot rod. If it is a ONE THIRD STADIA
instrument, then the difference between the top and bottom wire readings will be
1 foot at adistance of 333 feet when using afoot rod. The same ratio rules apply
when using YARD and METER RODS. When using a FULL Stadia instrument
with a METER ROD the difference between the top and bottom wire readings
will be 1 meter at a distance of 100 meters. See note in second paragraph of this
section above.

When defining prompt or user shot sequences for the three-wire level task, it is
only necessary to enter the rod reading (RR:) data tag one time per shot. SDMS
Collector automatically converts this data tag to R1:, R2: and R3: during data
collection.

Note: If there is no elevation (ZC:) provided with an occupied station (AC:0S),
but elevations (ZC:) are provided on one or all the foresights that follow that
AC:OS, the post processing software should compute the file from the point
where the first ZC: is encountered to the end of the file or until another AC:0S
is encountered.

Note: Multiple loops can be collected in the same project file. Each loop
should start with AC:OS. This tells the post processing software the intent is to
start a new loop from that point to the end of the file, or, until another AC:OS is
encountered that signifiesthe start of another loop.
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The Level Run Task (TK:LEV)

The Cross Section

The level run task is a differential leveling task in which one the mddle wire
cross hair is used. It performs basically the same function as a three-wire level
task, but with a lesser degree of precision. The level run task is processed by
SDMS Collector much like the three-wire level task, except that the three rod
readings are replaced by a single rod reading, represented by the rod reading
(RR:) data tag. All of the notes related to beginning AC:OS, descriptive data,
and AC:FS versus AC: TP made above for the Three Wire Level Task also apply
to thissinglewire level task called TK:LEV.

Note: If there is no elevation (ZC:) provided with an occupied station (AC:0S),
but elevations (ZC:) are provided on one or all the foresights that follow that
AC:OS, the post processing software should compute the file from the point
where the first ZC: is encountered to the end of the file or until another AC:0S
is encountered.

Note: Multiple loops can be collected in the same project file. Each loop
should start with AC:OS. This tells the post processing software the intent is to
start a new loop from that point to the end of the file, or, until another AC:OS is
encountered that signifies the start of another |oop.

Task

The cross-section task collects station, offset and rod reading values for points
located along an alignment. The task is processed by SDMS Collector to
compute station, offset and elevation.

The activities used in the cross-section task are listed in the following table:

[ Acivity Daaltems |
The project header activity is defined for all
tasks. It is not a shot. It is used to enter
descriptive data about the project and initializes
certain computational constants. It may be

AC:PR entered anywhere in a project file, athough is
Project Header must commonly entered immediately after the
task data item. The data items in the project
header activity will be those tags listed in the
NEWPR sequence being used. These tags
normaly are: barometric pressure (BP:);
curvature and refraction (CR:); date (DT:);
project identification (ID:); instrument type
(IT:); name (NM:); observer (OB:); recorder
(RE:); instrument serial number (SN:);
temperature (TE:); time (TM:); weather (WE:).
The saved project (PRJ) file will list the same
data tags but will aso include many of the
configuration parameters listed in the
configuration files. This includes: combination
factor (CF); first location control file (L1:);
second location control file (L2:); rod type
(RT:); first staking file (S1:); second staking
file (S2:); units of angles (UA:); units of length
UL:); units of pressure (UP:); units of
temperature (UT:); and, version of data
collector software (VR:).
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AC:.0S The occupied station activity is a required

Occupied Station activity. It is explained in detail in the Three
Wire Level Task.

The backsight activity is used after an occupied

AC:BS station activity to establish the elevation of the

Backsight first instrument set-up. Subsequent backsights

are shot from each instrument set-up to the
previous turning point or foresight activity
point. The default data item in the backsight
activity is RR:. It represents the rod reading
when the rod is read while occupying the
backsight point.
The stationing activity establishes the
stationing value for each cross-section taken
from the setup. The stationing activity should
AC:.ST be the first activity for each cross-section. This
Stationing nominal stationing value becomes the default
for each subsequent sideshot on the cross-
section and need not be re-entered for each
sideshot. The default data item in the
stationing activity is ST:, which represents the
station value along the alignment, in either
stationing format (10+00) or decimal format
(1000). When the plus sign is not used, SDMS
Collector places it 2 places left of the decimal
if the UL: is set to F or M2 in the
PROJECT.CFG file. If UL: issetto M or M3,
then SDMS Collector assumes the station plus
signis 3 places left of the decimal.
The foresight activity is used to carry
elevations forward from the instrument set-up

Foresight to a point used as a turning point, or to the
closing point of the level run. The turning
ACFS point activity achieves the same effect, but is

not included in the final results when the file is
sent to other systems. In addition to PN: and
PD: data items, the foresight activity contains
the RR: data item to represent the rod reading
when the rod is placed on the foresight point.
If the foresight is closing on a known elevation,
the ZC: dataitem is used.
The sideshot activity is used to compute the offset
AC:SS and ele_*vati_on of the sideshot poi nt._ The sta_ti on of
the point is taken from the previous stationing
Sideshot activity. The sideshot activity contains O:F and
RR:. For the data field of the OF: data item, a
positive offset value is entered for a shot to the
right of the alignment, a negative offset value is
entered for shotsto the |eft of the alignment.

An AC:CC isacontrol check which would involve
. the software doing a comparison of the AC:CC
AC.CC - i . .

point elevation against the computation of that
Control Check point from the current PRJ file. This would thus
involve the SDMS Collector computations
showing the deltaZ (DZ:) at this point.
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The AC:EC is a way to establish the correct
elevation for the current setup. Thus, while t
would do the same computation as the AC:CC to
ACEC establish the difference in elevation at that point, it
Elevation Control would then USE the elevation value as established
by the AC:EC to continue on with the level loop.
The AC:CC will only compute and display the
difference and continue with the project values for
elevation.

The utility elevation activity is used to determine
the elevation of an underground utility. A sideshot
is taken on a point directly above the underground
AC:UE utility. The utility elevation activity records the
Utility Elevation rod reading of a rod dropped down to the utility
itself. The utility elevation activity must be
entered after the leading sideshot before any other
activities are started. There may be multiple utility
elevations taken from the same leading sideshot.

The turning point rod reading is taken from the
current set-up. The instrument is then moved to a
new set-up and the turning point point is again
ACTP shot from the new set-up as a backsight. The
Turning point turning point activity achieves the same
computational effect as the foresight, but it is
considered an intermediate and non-critical point.
Coordinates for turning point activities are not
included in the results when the file is processed.
Turning point activity contains the rod reading
when therod is placed on the turning point.

Note: If there is no elevation (ZC:) provided with an occupied station (AC:0S),
but elevations (ZC:) are provided on one or all the foresights that follow that
AC:OS, the post processing software should compute the file from the point
where the first ZC: is encountered to the end of the file or until another AC:0S
is encountered.

Note: Multiple loops can be collected in the same project file. Each loop
should start with AC:OS. Thistells the post processing software the intent is to
start a new loop from that point to the end of the file, or, until another AC:OS is
encountered that signifiesthe start of another loop.

Hand Level Shots in a Cross Section

Sideshots are often needed in a cross-section at locations which cannot be shot
from the current instrument set-up. Survey crews often pick up the elevation of
these shots with a hand level. The SDMS data structure provides a method of
recording hand level shotsas“LOC” shots.

LOC shot mode is activated by a dataitem SI:BL (Shot ID, begin LOC shot) in
a backsight activity. The backsight shot must be on the last sideshot. All shots
after the activation of LOC shot mode are processed using elevations based on
the backsight shot that began the LOC shot mode. This includes turning point
shots and other backsight points.

When the LOC shot mode is ended, the instrument set-up elevation is restored to
the value it had at the beginning of the LOC shot mode. LOC shots are ended
by entering an SI:EL (Shot ID, end LOC shot) data item in the last  sideshot
activity (AC:SS) in the LOC sequence.
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The Profile Task (TK:PRO)

The profile task is similar to the cross-section, except that each sideshot in a
profile contains a stationing data item. The offset is assumed to be zero unless
otherwise specified with the offset data item (OF:). The profile task is for
picking up elevations along an alignment.

The required activities in a profile task are occupied station, backsight and
sideshot. The qotional activities are foresight, turning point, control check,
elevation control, utility elevation and project header. The sideshot activity is
used to compute the elevation of the sideshot point along the alignment.
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Special Survey Procedures

Station Resections

Certain SDMS activities can be used to compute coordinates for specialized
activities. Theseinclude:

Station resections

Perpendicular offsetsto the right or left of an object

Offsetsin front of or behind an object

Remote elevations

Utility elevations

Sideshot intersections

Control Checks

Connectivity using figure numbers, chains, taping, etc.

When it isimpossible to set up on a station point, the station resection activity is
used to establish coordinates for the occupied station. Field procedures are as
follows:

Note: Resections are easier to perform if the known coordinates are stored in a
control file for entry in the current project file using GET POINT.

1. Occupy the station of unknown position in the usual manner. Do not enter
any YC:, XC:, or ZC: coordinates.

2. Choose two known points to use as resection points, and shoot them as
station resection activities. Sets of angles may be used. Northing (Y C:) and
Easting (XC:) coordinate values must be entered for each resection point. If
ZC: is aso available on these known points, SDMS Collector will compute
a 3D resection.

Note: Remember to take all angle measurements as horizontal angles right

(HZ:) from theinitial point.

3. Enter the station resection activity by typing SR: in the activity dataitem
(AC:SR). Record available data on the resection points.

4. When SDMS Collector computes the file, the occupied station coordinates
will be calculated using the data from the station resection activities. SDMS
Collector will use the first AC:SR as the AC:BS from the AC:OS it
computes to compute other pointsin the PRJfile.

5. When computing a resection occupied station, SDMS Collector will
compare the range of the results with the Resection Tolerance value in the
TOL.CFG file. If the measurement data is outside of tolerance, the user will
be shown the computed RT: and the default RT: and allowed to accept or
reject the resection. If acceptable, SDMS Collector will proceed as if the
computation had been within the tolerance. If unacceptable, and SDMS
Collector isin Live Computation mode, it will return to collection mode so
the resection can then be repeated and recomputed. If unacceptable, and
SDMS Collector is in Batch Computation mode, it will return missing
values for the coordinates of the respected occupied station and continue.

Note: In SDMS Collector, resection computations are based on a link traverse
solution. Therefore, only the last two resection shots will be used.

Note: In SDMS Processor, all resection points shot are used as part of the least
squares adjustment. In all cases, the HZ: VT:. and DS: must be included in the
activity. This information is used to compute the occupied station coordinates
and establish orientation of the survey.
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Perpendicular Offsets Right or Left

If the user isunable to place the target on the desired object, or is unable to sight
the object directly, the target may be perpendicularly offset from the line of sight
to the right or left of the desired object. A sideshot is taken to the target and the
taped offset is entered in the activity with the data tag.

AC:SS
PN:
FE:
PD:
HZ:
VT.
DS:
OF:

When viewing the desired object from the instrument, as shown in Figure 3-1, if

the target or prism is to the right, the offset is positive. If the prism is to the left
of the object, the offset is negative.

Figure 3-1 Perpendicular offsets left or right
Offsets in Front or Back of the Object

If the user cannot place the target on the desired object, but is able to place it
directly in front or behind the object, the target may be directly offset along the
line of sight in front or in back of the desired object. A sideshot is taken to the
target and the taped offset is entered with the LO: data tag.

AC:SS

PN:

FE:

PD:

HZ:

VT:

DS:

LO:

When facing the desired object from the instrument, as shown in Figure 3-2, if
the target or prism is behind the object, the offset is positive. If the prismisin
front of the object, the offset is negative.
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Prism in front

e te )
:
:

Figure 3-2 Offsets Front or Back
Utility Elevations

The Utility elevation activity is used to determine the elevation of an object.

This activity isnormally associated with a utility object located directly above or
below the level of the sideshot.

M/@

(1) Take a lemding sideshot

dirgotly above the utiity
with tha sideshot setivity ﬁ;

[og‘ \
2) Drop a rod to the utlity and

racord the rod reading with
the utfity elevation activity

Figure 3-3 Utility Elevation

Thefield procedureisasfollows:

1. Take a sideshot to the ground point directly above or below the utility, as
shown in Figure 3-3.

AC.SS
PN:
FE:
PD:
HZ:
VT:
DS.

2. Use AC.UE to start the utility elevation activity. Record the rod reading of
arod dropped or raised to the utility itself. A positive rod reading (RR:##)
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indicates that the elevation of the utility is below that of the point sideshot.
A negative reading (RR:-##) indicates that the elevation of the utility will
be above that of the point sideshot.

AC:UE
RR:

The X and Y coordinates of the utility will be the same as the sideshot
immediately preceding the utility elevation activity. The elevation of the utility
is computed by adding algebraically, based on the sign, the rod reading recorded
in the AC:UE to the elevation value computed for the previous sideshot. All
utility elevations must be entered after a leading sideshot and before any other

activities. Multiple utility elevation activities can use the same |leading sideshot
activity.

Remote Elevations

The remote elevation is a special case of the utility elevation activity. It is used

to determine the elevation of an object above or below the level of the sideshot

using a vertical angle (VT:) to the point rather than using a rod reading to

indicate depth or height. The field procedureis as follows:

1. Take asideshot to a ground point immediately above or below the elevated
object, as shown in Figure 3-4.

AC:SS
PN:
FE:
PD:
HZ:
VT:
DS:

Figure 3-4 Remote Elevation

2. Use tility elevation activity to record the vertical angle b the desired
object.

AC:UE
VT:
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The Northing and Easting coordinates of the remote point will be those of the
leading sideshot, but the elevation coordinate is adjusted using the vertical angle
in the utility elevation activity.

During data collection, measurements of angles may be repeated two or more
times to increase precision, eliminate certain instrumental errors, and prevent
mistakes from going undetected. SDMS supports this activity with sets.

A set consists of measuring the same point in wo orientations of the
measuring instrument:

Face 1 - direct face of the instrument telescope

Face 2 - reverse (or inverted) face of the instrument telescope

The set is denoted by the datatag SE:. The face of the set is denoted by the data
tag FC:. A shot can be either Face 1 (FC:1) or Face 2 (FC:2) of the telescope.
Therefore, only one SE: tag and one FC: tag can be included in an activity.

However, the Face 1 (FC:1) or Face 2 (FC:2) of the same set are not necessarily
in consecutive activities. The user can shoot up to 99 sets on the same point.

All descriptive data for a shot, including coordinates, staff height, or other
required data, must always be given the first time the point is recorded. After
that it is acceptable to simply enter SE:, FC:, PN: and measurement data items.

Sets can be collected only related to a given occupied station. Any time the user
occupies anew station, set values start over

The text activity (AC:TX) is used to define a text block which will alow
multiple point description data items (PD:) or comment data items (CM:) within
the activity. The difference between the text activity and other shot activitiesis
that the text activity can be used to provide extensive additional detail to a point
that was shaot previously in the project file, or about the project file itself. No
shot data (HZ:, VT, DS:) can be included. The advantage of using this activity
is that the point does not have to be re-shot if additional descriptive information
needs to be added related to that shot.

The first method for using the text activity is to add descriptive information
about a point shot previously in the project file. This method only requires that
the point number of the point that the descriptive information is to be appended
be included with the text activity. When the project file is processed, the
descriptive information will be appended to the shot activity with that point
number. No shot data (HZ:, VT, DS:) or feature code (FE:) isincluded.

The second method for using the text activity is to record information about the
project file itself. If the text activity is used for reference purposes about the
project file, the point number (PN:) number is omitted.

The default text activity is made up of three data items. The AC:TX dataitem is
alwaysthefirst entry of atext activity, but the other items may be entered in any
order.

Data Tag Description of Data Tag
AC:TX Text Activity
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PN: Point Number
CM: Comment

Check Activity

The check activity is used in various situations to allow interaction by the user.
Primarily, it is used to interrupt a sequence so that the user can work
interactively with SDMS without having to exit from the sequence. The check
activity is not saved to the project file.

The default check activity uses only the AC:CK dataitem.
DataTag Description of Data Tag
AC:.CK Check Activity

Figure Activity

The figure activity is designed to store information needed to draw some
standard figure, such as adrop inlet, based on certain critical points. The use of
this activity and the critical points that are used, must be done in a way that is
compatible with the software system used to process the SDMS data. The basic
idea is to provide the description and measurement items needed to feed a post
processing system the information required for a macro to draw standard items
like curb and gutter sections, culverts, inlets.

The default figure activity is made up of five dataitems. The AC:FG dataitemis
always the first entry of a figure activity, but the other items may be entered in

any order.

Data Tag Description of Data Tag

AC:FG Figure activity

FE: Feature

FG: Figure Code

PL: List of critical points

TY: Type (Macro name that will be used)

Note SDMS Collector and SDM S Processor pass this asinformation only. The
responses to the data items will depend on the CADD system used. To date, no
CADD system has elected to use this activity. Therefore, the current definition
of the figure activity isvery general.

Defining Connectivity in the SDMS Project File

Defining connectivity refers to the method used to indicate which surveyed
points should be connected together to form linear and curvilinear features such
as centerlines, edges of pavements, break lines, fences, and so on. The word
chains will be used to refer to the figures formed by connecting points. The
definition of chainsis vital to producing good maps and accurate digital terrain
model surfaces. Obtaining accurate measurementsisthe first priority of asurvey
crew. But just knowing the positions of the pointsis not very helpful if thereis
no information related to what the points represent and how they are connected
to one another. The decision on which connectivity method is used has an
enormous impact on the procedures used by thefield crew.

SDMS Callector records data in the same order the measurements were taken in
the field. It would be fairly easy to define point connectivity if the field crew
was forced to collect points along a chain from one end to the other, and was
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not allowed to take other shots that are not part of that chain. However, thisis
not always an efficient way to operate. A more efficient procedure is to move
the instrument along a corridor or to different spots around a site and to take as
many measurements from each set up position as possible. This method results
in a file where the points on any given chain are scattered throughout the file,
and in which several chains may bein progress simultaneously.

Connecting the points to define chains is the job of the post-processing software
that interprets the SDMS data. But the field data collection procedure needs to
provide the post-processing system with the intelligence to do that correctly.
SDMS has severa different methods of tagging points for chain definition.
Each method has its advantages and the selection is to some extent a matter of
personal preference. These methods include:

Connectivity By Figure Code

Connectivity By Origin-Destination

Connectivity By Taping

Connectivity With The Chain Activity

Other information nay also be needed when defining chains. This can be
accomplished by adding data tags to define attributes of the chain being defined.
Tags can be used to designate such things as:
- Thechain feature code.
Whether the chain represents a surface break line or just a planimetric
feature.
Which pointsin the chain are angle points and which are points on curves.
Graphical attributes such aslevel, color, and line style.
The SDMS Caollector software provides a wide variety of methods to define

connectivity. Details on several of these methods are provided in the in the
Appendix.

Note: SDMS Collector passes this as information only. SDMS Processor uses
this information to generate the chain list at the end of a calculated project file
and is stored in the points and chain (PAC) file.
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Chapter 4 Data Collection

Open a Project

As discussed in the last chapter, an SDMS project is made up of a series of
activities, which, in turn, are made up of a series of data items. A data item
consists of a datatag and adata field. Therefore, when using SDMS to do data
collection, the user needs to determine the sequence of the activities that will be
used in the current project, which data tag to use and what data to enter in the
datafield.

This chapter covers data collection with SDMS. It includes information on:
Starting a new project or reopening an existing project
Naming the total station to use during data collection
Prompting data tags for the next dataitem.
Entering the data field manually, from the total station or from the control
files
Measuring pointsin sets
Using intelligent point numbering
Correcting data entry errors during data collection
Ending data collection by suspending or closing a project

To open a project, press <F1> Project displayed in the main menu. SDMS
Collector briefly displays the message Building Help Tables, then prompts to
name the project desired, as shown in Figure 4-1.

Ins

Project Name > =.PRJ
C:\SDHS\NPRJNWIDOTN PRJ

Dir | | | | | | | |

Figure 4-1 Open a project

When the file name prompt appears, the cursor is sitting on the period ( . ), and
the insert toggle is turned on (as indicated by “Ins’ in the upper right corner of
the screen). The path displayed will be the path stored in the I/O Configuration
file as the PP.. The I/O Configuration file is described in Chapter 8. Type a
project name (change the path, if necessary), and press<ENTER>.

Open a New Project

If a project name that does not exist is entered, SDMS Collector will start a new
project. The first thing SDMS Collector does is to prompt the user for the task
type of the new project, as shown in Figure 4-2.
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New Project

Enter Task

Figure 4-2 Open a new project

SDMS definesthe task by using three-letter task identifiers:

Combined COM
Control Network CON
Cross-Section XSE
Level Run LEV
Photo Control PHO
Profile PRO
Radial Topography RTO
Terrain Model T™MO
Three-Wire Level 3WR
Traverse TRA

After the user enters the task type, SDMS Collector will prompt the tags that
form the project header.

The Default Project Header

SDMS Collector provides a default sequence in the file named NEWPR.SEQ for
opening new projects. This sequence contains the following data tags:

Data tag Description
AC:PR Project header activity

ID: Project Identification

NM: Name

DT: Date (taken from system date)
WE: Weather

TE: Temperature

BP: Barometric pressure

IT: Instrument type (names the total station device

driver)

SN: Instrument serial number
OB:: Observer

RE Recorder

The user can add or delete tags to customize it as needed. If the user does not
want to use NEWPR.SEQ when opening a new project, the data field of the NS:
data tag in the Project Configuration File must be changed. See Chapter 9,
Customizing SDMS Collector, for more information.
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Automatically Inserted Data Items

SDMS Collector automatically inserts certain data items from the project
configurations immediately after the first activity in the project file. This is
transparent to the user and helps to document meta data items for the project.
The current settings are extracted from the various Configuration files that are
active during data collection. The data automatically inserted by SDMS
Collector includes the following items:;

Data Tag Description
CR: Curyature and refraction toggle and the current
setting
CE: Combination factor and the current setting
UL: Units of length and the current setting
UA: Unit of angles and the current setting
UT: Units of temperature and the current setting
Up: Units of pressure and the current setting
VR SDMS Collector version number
L1 Primary location file name (if named)
Lo Secondary location file name (if named)
s1 Primary staking file name (if named)
S Secondary staking file name (if named)
HA: Horizontal alignment file name (if named)
RT Rod type (vertical tasks only)
W3 gglr;a)euwi re stadia constant (three-wire level task

Open an Existing Project

The user can reopen an existing project, whether suspended or closed, to
continue data collection or do some computations or editing. This allows some
preliminary work to be done before the surveyors arrive at the site. For
example, before going to the field, the user might:

Name the control filesto use in the control file configuration.

Open anew project and assign the Task.

Enter the project header data.

Close or suspend the project.

When arriving at the site, since all preliminary data has been recorded, the user
can reopen the project and immediately start data collection.
How to Reopen an Existing Project

From the main menu, press <F1> Project. When SDMS Collector asks for a
project name, type the name of the file that is to be reopened and press
<ENTER>.

The user can use <F1> Directory to display a list of the project files and select
the one to be worked on. See Chapter 2, SDMS Collector System Basics for
detailed instructions on using <F1> Directory.
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An existing project can be either suspended or closed. If the project was
suspended, SDMS Collector simply reopens the project. SDMS Collector
displays the last six lines of the project file. The project is ready to accept new
data.

If the project was closed, SDMS displays the file name and the last five lines of
the project file. SDMS Collector prompts “File Closed Reopen? Yes/No”, as
shown. (Figure 4-3). To continue:

TypeaY toreopen thefile. The user can continue the project.

Type an N to return to the file name prompt.

The user can select another project or go back to the main menu

C: \SDMS\PRJAHIDOTNMARK . PRJ
HZ:89.0000

V1:90.0

DS:1760.6

PD:CTL207

CP:04/17/96 B9:35:17
File Closed Reopen? [es/[lo

Figure 4-3 Open an existing project

Default Sequence for Reopening Projects

The user can specify a default start-up sequence for a reopened project, then
continue data collection as usual. See chapter 9, Customizing SDMS Collector,
for information on setting the Default Sequence - Old Job (OS) in the system
configuration.

Using a Total Station

If the computer running SDMS Collector is connected properly with a total
station, the user can get the measurements from the total station and SDMS
Collector writes the data directly to the project file. SDMS Collector identifies
the total stations using the driver names of instruments supported by SDMS.

Naming a Total Station

Before using atotal station to do the data collection, the user needsto tell SDMS
Collector which total station will be used. Each supported total station has a
unique device driver name. The user specifies the selected total station by using
the instrument type datatagIT:.

How to Name the Total Station

Use the instrument type datatag (I T:) to name the total station. Enter this data
tag into the project file like any other datatag.

The IT: datatag is in the default new project sequence, NEWPR.SEQ. When a
new project is started, the user is prompted for the total station to be used. The
user answers this prompt with one of the driver names in the table above. The
instrument type can be accessed from the help file by pressing ? when the cursor
is located to the right of the colon of IT:. A list of the supported total stations
will be displayed, as shown. (Figure 44). Move the cursor to the appropriate
instrument using the arrow up or down keys. Press <ENTER> on the totd
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station desired. The instrument type will be added automatically after the IT:
tag.

FEmEER=5ce Docs for Model #'s
LEICA=See Docs for Model #'s
MANUAL=data entered by hand
NIKON_DTM=See Docs for Model #'s

PENTAX_PTSIII=PTS III
SOKKIACLIETZ)=See Docs for Model #'s

Press EsC TO return

Figure 4-4 Thelist of valid total stations

If the user does not use the opening sequence, or the sequence is edited so that
the IT: data tag is removed, the IT: data item with the total station driver name
must be entered manually, using the procedure explained above, before any
attempt is made to collect data from the total station. If thisis not done, the
data collector will not communicate with the total station.

If the data will be collected manually (enter data without connecting to a total
station), enter IT:MANUAL

How to Automatically Name the Total Station

To automatically name the total station when a new project is created, the driver
name needs to be put in the IT: data item in the opening sequence
(NEWPR.SEQ). This data item (e.g., IT:GEODIMETER) is then entered
automatically every timeanew project fileis opened.

Changing Total Stations Mid -Project

It may be necessary to change total station in the mddle of a project (due to a
malfunction or for some other reason). To do this, set up the instrument and
attach it to the data collector in the usual manner. Then enter anew IT: data tag
with the new driver name for the instrument to be used.

Naming the Total Station on Reopening a Project

When a Closed project is reopened, the user must enter a new IT: data tag to
name the total station, even if the instrument data item may have been entered in
the project file already. This is required to assure the crew has selected the
correct instrument driver when reopening a project.

When a Suspended project is reopened, the user does not have to rename the
total station, unless the type of the instrument is going to be changed. When a
project is suspended, SDMS Collector automatically stores the value of the IT:
tag in a separate, project-specific file.

Getting Measurements from the Total Stations

SDMS Collector provides the user with two function keys to collect
measurement data from the total station, <F1> and <F2>. The <F1> key is used
to get the horizontal angle, vertical angle and distance measurements while the
<F2> key is used to get the horizontal and vertical angles only. See the section
of this chapter, Entering Data from Total Stations, to get more detailed
instructions.
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Prompting Data Tags

During data collection, SDMS Collector prompts the user using data tags one
after another and lets the user enter responses in the data fields. The data tags
and the order they will be presented to the user are determined by the prompt
seguences.

For many common surveying tasks and activities, SDMS Collector provides a
default definition which specifies for each type of task which activities are can
be used and for each activity which data tags will be used and in what order.
This default definition is used by SDMS Collector as the default prompt
sequence. The default prompt sequence is defined in the TASK. TGS file. The
prompt sequences can be modified (or even deleted) by the user. See Appendix
for the default TASK.TGSfile.

In addition to the default prompt sequences found in TASK.TGS, the users can
create and use their own prompt sequences called user shot sequences. Such
shot sequences are discussed in detail in Chapter 5, User Shot Sequences.

While in a preset prompt sequence the user can also choose to insert any data
tag they want by moving the cursor under the next data tag in the default
sequence and overwriting the data tag with any other valid data tag.. For
example, when SDMS Collector starts a new activity by prompting the activity
tag AC: and a two character activity identifier, the user can overwrite the AC:
datatag with another one and add the datato the previous activity.

If the user overwrites the prompted data tag and data is entered,, PMS
Collector will next continue with the prompt that comes next in the default
sequence. If the user is running a user shot sequence and wishes to insert a
default sequence from the TASK.TGS file, when the cursor is on the Activity
line to be started, the user can hit Insert instead of Enter. This will cause SDMS
Collector to take the list of prompts for the current activity from the default
sequence and then return to the user defined sequence. In addition, while in a
user defined sequence, the user can repeat the previous Activity in the sequence
or skip the next Activity in the sequence by using the Page Down and Page Up
keys.

Entering Data Fields

There are several ways to answer a prompt and enter data into the data field.
The user can
Manually enter the data by typing the requested data and pressing <ENTER
Skip a prompted data item, by pressing <ENTER> with the data field
blank. (the user may have to clear the line first with the Ctrl L (CLEAR LINE)
command or with the <space-bar>)
Get the measurements from the total station by pressing the appropriate
measure key (either <F1> Measure 1 or <F2> Measure 2)
Get the datafrom the control filesusing GET POINT.

Manually Entering Data

For all the data tags, the user can manually enter the data by typing the response
inthe datafield. Theresponseisaccepted when the user presses the <ENTER>
key.

For some of the datatags, the default entries are prompted together with the data
tags. The user can accept the entry by pressing <ENTER> or change the entry
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by overwriting the response displayed. For example, the user can change to a
different activity by changing the activity identifier prompted. However, if an
activity that is not defined for the current task in the TASK.TGS file is chosen
by the user, DMS Collector displays an error message. Either select another
activity, or edit the TASK.TGS file to include the desired activity. (If this
happens a lot, the user may not be using the best task for the job.)

For some of the datatags, the valid entriesare predefined in the TAGS.HLPfile.
The user can bring up the entry list by pressing <?> when the cursor is at the
first character of the data field and select an entry from the list. For example,
the list of supported total stations is displayed when SDMS Collector prompts
IT: and the user presses <?>:

The user can use the arrow keys <- > and < > to browse the list. The entry in
the line of the cursor is highlighted. The highlighted entry is entered in the data
field by pressing <ENTER>.If the user knows the first letter of the proper
response, they can first type that letter and then the <?> key. This will cause
SDMS Collector start the pop-up list for that data tag response at the first item
that status with that letter in the TAGS.HLP file response list.

Entering Data from Total Stations

Normal Shots

Quick Shots

The data for the horizontal angle, vertical angle, and slope distance can be
recorded from the total stations. SDMS Collector sets two function keys <F1>
Measure 1 and <F2> Measure 2 to collect data from the total stations.
Generally, <F1> is for getting the horizontal angle, vertical angle and distance,
while <F2> isfor getting horizontal and vertical angles only.

There are presently two types of shots that use these function keys. They are
normal shots and quick shots.

When SDMS Collector prompts for the measurement data tags, HZ:, VT:, or
DS:, and the user presses one of the measurement function keys, data measured
by the instrument will be displayed and entered in the project file. If the
sequence being used contains these measurement prompts in order, when the
user presses the measure function on one of these lines, any subsequent
measurement items that can be transferred will be. Therefore, if the prompt
sequencein use has:

HZ:
VT:
DS:

and the user presses the measure key while on the HZ: line, the VT: and DS:
values will aso be transferred if they exist on the total station and SDMS will
move to the first prompt after the DS: line in the sequence. If the prompt is on
the VT: or DS: tags and the HZ: was missed accidentally, the user will need to
move the cursor to the left of the colon and over type the tag displayed with
HZ:. Pressing <F1> again will record the instrument value.

When SDMS Collector prompts an activity data tag (AC:), if the user presses
one of the measurement function keys, SDMS will take a quick shot. A quick
shot automatically:

Increments the point number from the previous shot

Duplicates descriptive information from the previous shot
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Entersinformation that can be measured by the instrument
Presents the activity datatag for the next shot

“Once” Function for One-Time Data Entry

Many times during data collection, a data item only needs to be changed for one

shot. The ONCE Function allows the user to make a one shot change to a data

item. This makes a one shot change to a constant entry, such as a staff height,
easier by redisplaying the previous value for faster reentry.

1. During data collection, select a data item that carries values forward, like a
point number, point description, instrument height, or staff height.

2. Type the datatag for one of these repeating items. Notice the previous or
incremented value from the last time this item was used.

3. Type anew, one-time entry over the displayed information, but do not press
<ENTER>. Instead, press <CTRL><ENTER>. The next time SDMS
encounters this data item, it prompts for the default, not for the value of the
one-time entry.

4. Note that constants, such as a staff or instrument height, must be reentered
in the next shot taken. The one-time entry makes this easier by re-
displaying the previous value for faster reentry.

Attribute and Information Data ltems

The attribute and information data items keys, (AO: through A9: and 10: through
19:) are user-definable data tags. The attribute data tags create additional survey
data items for which an existing data tag does not define. The information data
items create additional project header project header dataitems.

To select one of these tags, type the desired tag and press <ENTER>. These
data items are used the same as any other data item and can be included in
prompt and shot sequences.

These data items have prompts in the TAGS.HLP file, but the user can create
personalized prompts for them. Regardless of how the prompts are edited, the
data tags stay as originally defined and listed in the Appendix.

Entering Data from Control Files

Control files store the coordinates and attributes of points. These may be lists of
benchmarks and monuments; a listing of coordinates created with other
software; or aproject file that has been formatted to control file format.

The user can have up to five control files active at any time. These files are
named in the Control Configuration file (see Chapter 9, Customizing SDMS
Collector). Thecontrol filesare:

Control Files Representing Data
Tag

Primary location control file L1

Secondary |location control file L2

Primary staking control file S1

Secondary staking control file SV

Write control file wC

The primary and secondary location control files contain location control
coordinates, such as adjusted traverse points and horizontal alignment
points. Typically these would be points the user expects to occupy and/or
sight to orient the instrument

Survey Data Management System Version 3.5 4-8



Data Collection

The primary and secondary staking control files typically contain
coordinates for pointsthe user plansto stake-out in thefield. .

The write control file is where coordinates are logged during batch
computations and during the use of the SAVE function related to live
computations.

Control File Format

The control files store the coordinates of points. Every point record in the
control file is started by an activity data item (it does not matter which activity
identifier is used), and identified by the point number. The coordinate data
items are required. Other data items are optional. Data items can be listed in
any order after the PN tag. So the default point record in acontrol file looks like:

AC.0S
PN:
PD:
XC:
YC:
ZC:

PD:Get Coordinates from a Control File

During data collection, the user can pull the coordinates of a point from a named
control file and enter them into the current project file. When prompted for the
point number (or any other data item in the control file), press the <F4> Get
Point key. SDM S Collector prompts “Get PN:+” as shown. (Figure 4-5).

HZ:89.00080
V7:90.0
D$:1760.8
PD:CTL207
AC:03

Get PN : CHE—
Meal|Hea2| _Get | | | | |

Figure 4-5 Get a point

Note It works best to use the <F4> Get Point key when SDMS Collector
prompts for the point number so the user does not have to enter the PN twice.

Select a Specific Point in the Location Control Files

Type over the plus sign (+) with a specific point number to retrieve data for that
control point. SDMS first looks in the named L1: control file for that point. If it
does not find the point there, SDM S searches the L2: control file.

If SDMS does not find the desired point in either the L1: or L2: files, it will
display the message Point Not Found. SDMS Collector does not automatically
search the other control filesfor the point. SDMS returns to the PN: prompt. The
user can try again by pressing the <F4> Get Point key.

Select a Specific Point in Other Control Files

To have SDMS Collector search in one of the control files other than the first
and second locate files, use a comma and the corresponding control file data tag
after the point number. For example, to search for point number 352 (PN:352)
in the write control file, type:
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Get PN:352,WC

If SDMS does not find the point in the write control file, it will display the
message Point Not Found and return to the PN: prompt.

Automatically Select the Next or Previous Point in the File

Pressing <ENTER> on the plus sign in the Get PN:+ prompt will let SDMS
Collector automatically select the next point in the last-used control file. To use
the previous point, type a minus sign (-) over the plus sign and press
<ENTER>.

If this is the first time the <F4> Get Point key is used in this project, SDMS
automatically goes to the L1: file, otherwise SDMS searches the most recently
used control file.

When SDMS finds a point, it reads the control point information and
automatically assigns the data fields to the data tags requested by the prompt
sequence.

In the following example, the sequence is not asking for the ZC:, so even though
thereisa ZC: value for the control point, it is not written to the project file:

ELSTEF::CE Control File Data Resulting Project File

AC:0S AC:SS AC:0S

PN: PN:1 PN:1

PD: Y C:1000 PD:IRON PIN

YC: XC:1500 Y C:1000

XC: ZC:100 XC:1500
PD:IRON PIN

Pulling Selected Data Items from a Control Point

The user can pull a single daa item from a control file point, such as the Z
coordinate (ZC:). When SDMS Caollector is at MIOC and prompting for a new
activity, manually type the data tag for the single item wanted from the control
file. For example, type ZC:. If the Z coordinate is available from a Get PN in
this shot, SDM'S Collector automatically insertsit.

Switching Control Files Mid-Project

The user can name new control files any time during a project. This lets the user
switch between control files without leaving the project mode. However,
remember that even if only one new control file is named during a project,
SDMS Collector resets all control file "pointers' to the top of each named
control file when data collection is resumed. This will effect the results of
automatically getting the next and previous control points from a control file

For example, assume the user has pulled four successive points from the L1:
control file by pressing <ENTER> on the Get PN:+ prompt. Then the user stops
to name a new S1: control file. Naming a new control file causes SDMS
Collector to lose track of its position in all of the control files. When the user
resumes data collection and presses <ENTER> on the Get PN:+ prompt for the
L1: file, SDMS Collector goes back to the first point in that file; it does not pick
up where it left off after the fourth point.

Viewing a Control or Alignment File
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The user can look at the coordinates for any point in an active control or
alignment file with the editor.

Tracking Point and Figure Numbers

The user can keep track of the point and figure numbers with the <F9> key. For
example, the user has been jumping around in the point numbering, from 4 to 15
to 19 to 6. Now the user cannot remember the numbering scheme and needs the
next highest number from those already used. Proceed as follows

When SDMS Collector prompts and suggests a point humber, press the <F9>
key. SDMS displays the next largest number from the points the user has
aready used:

Point#:20

SDMS Collector suggests 20, because the highest point number the user used so
far was 19.

Press <ENTER> on the suggested point number to accept and use it. Or,
manually type over the suggestion with a different number and then press
<ENTER>.

The user can use this procedure for figure numbers (FG:) aswell.

Intelligent Point Numbering

SDMS Collector prompts for default point numbers. Suggested point numbers
are for convenience only, and may be overridden at any time.

(AEINIE Default Beginning Point Number

Occupied Station 2
Backsight Shot 1
Foresight Shot 3
Sideshot 100

The pattern repeats for each set up:
The occupied station point number is that of the last foresight.
The backsight point number isthat of the previous occupied station.
The foresight point number is one greater than the current occupied station
point number (or is incremented by the data item coding set for point
numbers).

Intelligent point numbering also applied to OD: values. SDMS will
automatically suggest the OD: value as the PN: value + the increment value for
PN:.

Correcting Errors

There are three ways to correct data entry errorsin the project mode
Delete the shot or occupied station that contains the error
Edit the file with the editor
Reenter the correct data before beginning the next activity
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Deleting a Shot or Station

If the wrong activity is chosen or a serious data entry error is made for a shot or
station, the user can use data tag DL: to delete the shot or station before
beg| nning a new activity.
Enter DL:SH and press <ENTER> before beginning the next shot, the
current activity is deleted and SDMS returnsto MIOC.
Enter DL:ST and press <ENTER>, all the shots for the current occupied
station, including the occupied station itself, are deleted and SDMS returns
toMIOC.
Enter DL:SH to delete a shot, or DL:ST to delete an occupied station and its
related shots. Data is not actually removed from the file. Instead, the DL:
datatag marksthe datato be disregarded during processing.

Note Usethe editor to insert the DL: datatag in a previous shot if a new activity
has already been started.

Editing to Correct Data Entry Errors

Another way to correct data entry errors is with the editor. Access the editor
from MIOC by pressing <F7> Functions, then <F2> Edit. (For specific
instructions on using the editor, see Chapter 7, The Editor.)

Note Turn on overwrite protection in the system configuration to prevent
editing the current project file.

In edit mode, find the shot that contains the incorrect data. Fix incorrect data
items by:
Typing new information
Deleting the incorrect entries(CTRL D)
Inserting new entries (CTRL N opens anew line above the cursor line)
Inserting a duplicate data item with the correct information after the
incorrect dataitem in the activity.

Note Never try to correct a shot by re-entering a data item in the next shot.
Use the editor to back up and make the change.

Computations reflect the corrected or last-entered data item. When corrections
are made to the project file using this method, SDMS Collector immediately
records all editsin the project file.

Reentering Data to Correct Errors

Another way to correct a mistake is to call the data item again and enter the
correct value before beginning the next activity. Computations always reflect the
last-entered data item. This is called reentering data, and does ot involve the
editor.

The last-entry of any data item in any one shot is always the one used in
calculations. There are some exceptions to this rule including CM: ,PD:, AD:,
and PL: data tags. These tags can be entered as many times as desired to add
comments, descriptions, Angle/Distance lists, and Point Lists when these items
will exceed the 25 character limit set for datatags.
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Ending Data Collection

When data collection is completed , press <Esc> at MIOC. SDMS Collector
asks “ Close or Suspend”, as shownin Figure 4-6:

M1 OC]|]

:CTL

:CONTROL POINT
=38.3595%
:93.3843
:343.83

or Juspend

EEEE‘E‘I-E!!E

Figure 4-6 Close or suspend a project

Type aC to close the project and return to the main menu.
Type an Sto suspend the project and return to the main menu.

Suspending a Project

When the user suspends a project, SDMS Collector autorretically stores project-
specific data in a separate file. This file is given the same file name as the
pr01 ect file with the extension SP.. It contains:

The status of intelligent point numbering

The maximum point number used in the project

The maximum figure number used in the project

The value of the IT: (instrument type) data tag, so it is not necessary to

rename an instrument unless the instrument originally being used has been

changed.

Closing a Project

When the project is closed, all the project specific data, such as instrument type
(IT:), islost. This data must be reentered when the project is reopened. Details
for reopening an existing project can be found in this chapter.
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Chapter 5 User Shot Sequences

This chapter describes:
The purpose and benefits of sequences
Data required in sequences
The default project header sequence, NEWPR.SEQ
How to create and edit sequences, with tips and shortcuts: using sequences
as building blocks; inserting standard shots;, automatically jumping to
another sequence; and, inserting user help messages
How to use a simple sequence in data collection, including skipping or
repeating shots, and escaping from a sequence
How to use up to six levels of sequences
Special handling of constant descriptive items
How to insert a standard (default) shot in a sequence
Point numbering schemes
How to quickly repeat a sequence
How to cancel a sequence
How to delete stations or shots in a sequence

About Shot Sequences

A prompt sequence is list of one or more dataitems. It can form the "skeleton"
for a shot, a series of shots, or even an entire project. The user prepares the
outline ahead of time, and fillsit in during data collection.

SDMS Collector provides the user with a TASK.TGS file which contains the
default task and activity definitions, also called standard prompt sequences

The users can modify the standard prompt sequence or create a user shot
sequence (or shot seguence). A user shot sequence has, at minimum, one
activity. The user shot sequences are stored in the sequence files with the
extension SEQ.

Why Use a Sequence

Sequences link data items together in a way that the user feels is most
convenient to use. Most users tend to think in patterns of information, such as
horizontal-vertical-distance. SDMS Collector is designed to meke it convenient
to be prompted for survey datain a pattern that matches the way the user thinks.

This also allows several activities to be linked together to make a shot sequence.
For instance, if datafor agiven task is collected in a predictable way, a sequence
can be set up to automatically prompt for all of the data items and activities
needed to repeat the predictable pattern.

The Benefits of Usmg Sequences

Fewer keystrokes are required, which means the user can enter data faster.
Reduced coding means fewer errors or omissions in data collection.

Less training is required when the user can plan a working schematic of the
project ahead of time.

The user can use multiple rod persons to complete projects more quickly.
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Sequence Files

Shot sequences are kept in individual files with the file name extension SEQ.
The user may keep as many sequence files in the computer as space allows.

Sequence files are in the ASCII file format and use the same file structure as
SDMS project and control files. The user can create and edit sequence files
with the SDM S Collector editor.

Required Data for Sequences

In order to process data files correctly, SDMS imposes a few rules about
constructing a sequence. These rules center around which activities and data
items must be in aproject file, and the order in which afew of them must appear
The task datatag (TK:) in the project file defines the type of task. Thistells the
post-processing software which rules to use to compute the file. The activities
alowed in the specific task are defined in the TASK. TGS file. When a user shot
sequence is built and used for a specific project, only the activities in the
specific task can be used. The users can change the definitions in the
TASK.TGSfilefor their needs.

Note Although the user can customize the definitions of tasks and activities in
TASK.TGS file, there can be no more than 20 activities in a task and no more
than 20 dataitemsin an activity.

When creating user shot sequences, the user should first look up the required
data items for the activities as they apply to the specific project. Make sure all
required measurement and coordinate data items for each activity are included.
As arule of thumb, use the default task and activity definitions found in the
Appendix.

Data items can be added to or removed from the default definitions, provided
they do not impact the computations. For more information about required data
for computation, see Chapter 3, SDMS Tasks and Activities.

An activity must contain, at minimum:
The activity datatag AC:

A point number
Required measurement or coordinate data

Descriptive data is optional, and does not help or hinder the remaining
information in the shot.

Note Failure to enter required data, particularly measurement or coordinate
information, can result in incorrect results or other processing inconsistencies.

Tags Only Sequence

A sequence file can have data tags only (without any activity tags). Usualy this
kind of sequencefileis used to insert aseries of dataitemsin the current activity
during the data collection.

Default New Project Sequence

The first sequence for a new project is named in the project configuration file
under the NS: data tag (default sequence to begin new job). SDMS Collector
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provides a default NS: sequence named NEWPR.SEQ. This sequence contains
the following dataitems:

Data tag Description

AC:PR Project header activity
ID: Project ID
NM: Name
DT: Date (taken from system date)
WE: Weather
TE: Temperature
BP: Barometric pressure
IT: Instrument type (names the total station device driver)
SN: Instrument serial number
OB: Observer
RE: Recorder

Users can use NEWPR.SEQ as provided, or modify it to suit their needs. The
users could also create their own opening sequence, or choose not to use an
opening sequence at all.

Building a Sequence File

The sequence files can be built by using any text editor as well as the SDMS
Collector editor. Care should be taken when using an editor other than the
SDMS Collector. Other editors would not provide the traps to make sure the
datatags used are all valid and capitalized.

New sequence file can be made from existing sequence files by:
editing an existing sequence and saving it under anew file name, or

appending another sequence to the existing sequence, then saving the results
under anew file name.

Inserting a Standard Shot When Building a Sequence

Standard shots can be included in a sequence. Instead of typing each individual
data item, place the --: (two hyphens) data tag after the sideshot activity tag.
Thisdirects SDMS Collector to use the data tags defined for the given activity as
found in the active TASK.TGS file for the task being used.) This saves
keystrokes when the sequence has many standard shots.

When SDMS Collector encounters --:, it pronpts for the standard activity
sequence. When the standard shot is complete, SDMS Collector returns to the
user shot sequence and prompts for the next activity in the sequence. For
example, to include a standard sideshot, two standard utility elevations and a
comment in a sequence can be done the "long way" or the "short way:

REGULAR SHORT CUT
METHOD

AC:SS AC:SS

PN: -

PD: AC:UE

HZ: -
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REGULAR SHORT CUT
METHOD
VT: AC:UE
DS -
AC:UE CM:
PN:
PD:
RR:
AC:UE
PN:
PD:
RR:
CM:

Inserting Another Sequence in a Sequence

One sequence can include another sequence. Instead of typing in the entire

sequence, insert the //: data tag and the sequence file name to signal an
automatic sequence call.

When SDMS Collector encounters //:file name in a sequence, it behaves asif the
next sequence is called with <F3> Sequence function key. The following

example shows the sequence UE.SEQ automatically called from another
sequence:

AC:SS

PN:

PD:

HZ:

VT:

DS

/I'UE (UE.SEQ called automatically. When finished, original sequence

continues.)

AC:SS

PN:

PD:

HZ:

VT:

DS

Using the Help Data Tag in a Sequence File

The help data tag (H1:) alows the user to enter a help message in a sequence,
without writing the help message into the project file.

When a sequence is created or edited, the H1: data tag can be included at a spot
where it will help the crew on the upcoming shot or sequence. When the
sequence is used, the help message appears at the spot it is inserted in the
sequence file. After reading the message, the user press <ENTER>. The
sequence continues normally but the message is not written into the project file.
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Descriptive Items in a Sequence as Constants

Descriptive items, such as point description, point number, comments, etc., may
be entered in a sequence either as variables or constants. If the description is
included along with the data tag in the sequence, the description remains
constant. If only the data tag itself is entered, the last value entered for that data
tag is displayed as the default.

Using A Sequence

A user shot sequence can be invoked by pressing the <F3> Sequence function
key when SDMS Collector displays MIOC in the upper right corner of the
screen and is going to start a new activity. SDMS Collector prompts the user for
the name of the sequenceto use, as shown in Figure 5-1.

Ins

Enter Se? file name -> *.SE“
) )

Dir | | | | | | |

Figure 5-1 SDMS Collector asks for sequence file name

The user can type the file name in the highlighted line or press<F1>Dir function
key to browse the SEQ directory and pick up the sequencefileto use.

Sequence Levels and Remaining Shots

When a sequence file is being used, SDMS Collector displays the sequence
status on the line directly above the function key line.

SH:5

PD:TOP OF CURB
FE:TC

FG:

GH P

Seq RUHDS SE Leuel 1 Shot:4 SH:5
et | | [ |

Figure 5-2 Sequence level and remaining shots

For example, in Figure 52 the sequence message line reads that the ROADS
sequenceis active at level one, and that there are four shots(activities) remaining
in the sequence. Thelevel of asequence will be discussed later in the chapter.

When a sequence with tags only is used, the sequence message line reads:
Level: x Tags Only
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Skipping or Repeating Shots in a Sequence

To skip over a shot in a sequence, press <PgDn> when SDMS Collector
displays MIOC. This advances the user to the next shot in the sequence.

Pressing <PgDn> on the last shot in the sequence produces a harmless No More
Shotsin File message.

To repeat a shot in the current sequence, press <PgUp> when SDMS Collector
displaysMIOC. Thisletsthe user repeat the most recently completed shot in the
sequence. (It does not replace the first execution of that activity; it just lets the
user repeat the series of prompts for the activity.) Pressing <PgUp> on the first
shot in the sequence produces a harmless At Top of File message.

Escaping from a Sequence

Anytime SDMS Caollector displays MIOC the user can exit sequences entirely.
Simply press <Esc> to return to standard data collection

If two or more levels of sequences are active, press <Esc> one time for each
level to exit.

Escaping from an Activity in a Sequence

To escape from the middle of an activity in a sequence without canceling the
entire sequence, just enter the delete shot (DL:SH) data item in the activity
instead of answering the current prompt. SDMS Collector returns to MIOC at
the next activity in the current sequence.

Multiple Sequences

A sequence can be interrupted to use a second sequence. The second sequence
can be interrupted to use a third, and so on up to six levels deep. SDMS
Collector keeps the place where the sequence is interrupted and lets the user
execute subsequent sequences before returning to finish the interrupted
sequence(s).
The term Level 1 is given to the first sequence in progress at any given
time.

The term Level 2 is given to any sequence called before completing a Level
1 sequence.

The term Level 3is given to any sequence called before completing a
Level 2 sequence.

The term Level 4 is given to any sequence called before completing a
Level 3 sequence.

The term Level 5 is given to any sequence called before completing a
Level 4 sequence.

The term Level 6 is given to any sequence called before completing a
Level 5 sequence.

By itself, no sequence is defined as having any certain level. Levels merely
define the order in which sequences were called into use. The following is an
example where multiple sequences could be beneficial.
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Thejob isto survey acity street from curb to curb. It must be done so that the
shots may be linked later to produce cross-section results. Obviously, the user
may want to shoot a series of sideshotsin a predictable pattern.

Each sequence contains sideshots for top-of-curb, bottomof-curb, edge-of-
pavement, center-of-road, etc. (Instructions on entering a point numbering
scheme for this sequence appear later in this chapter.) There are also other things
found in and around a street which can be material to any survey, such as utility
manhol es.

If the user isinthe middle of aLevel 1 sequence and wants to step out and shoot
the manhole, the user can simply interrupt the level 1 sequence and call out a
Level 2 sequence. When the Level 2 sequence is complete the Level 1 sequence
is continued.

Suppose the sequence file EW.SEQ (East-to-West) is to take sideshots across
the road from the east curb to the west curb. The data tags, and any descriptive
constantslisted in report form would be:

AC:SS PN: PD:TOP OF CURB HZ: VT: DS:
AC:SS PN: PD:BOTTOM OF CURB HZ: VT: DS:
AC:SS PN: PD:EDGE OF PVMNT  HZ: VT: DS:
AC:SS PN: PD:CENTERLINE HZ: VT: DS:
AC:SS PN: PD:EDGE OF PVMNT  HZ: VT: DS:
AC:SS PN: PD:BOTTOM OF CURB HZ: VT: DS:
AC:SS PN: PD:TOP OF CURB HZ: VT: DS:

Also suppose sequence file UTILMH.SEQ (Utility manhole) is to take utility
elevation shots for a manhole: a sideshot of the top of manhole, and utility
elevations for gas, electric, and phone lines. These data tags, and any fixed
descriptionslisted in report form, would be:

AC:SS PN: PD:TOP OF MANHOLE HZ: VT: DS:
AC:UE PN: PD: MINNEGASCO RR:
AC:UE PN: PD:NO STATES POWERRR:
AC:UE PN: PD:NWBELL TELE RR:

At MIOC press <F3> Sequence and call EW.SEQ. Complete data entry for the
first four sideshots (top of pavement through the centerline). When the fourth
sideshot is complete the user is at MIOC and the sequence message line reads :
Level: 1 Shot: 3

The user then is ready to shoot the utility manhole. The user temporarily
interrupts EW.SEQ to use UTILMH.SEQ by pressing <F3> Sequence to call the
Level 2 sequence UTILMH.SEQ. The sequence message line reads. Level: 2
Shot: 4

After the data for the Level 2 sideshot is entered the sequence message line
reads: Level: 2 Shot: 3. The user may now pick up the Minnegasco pipeline.
Drop the rod to the pipe and enter the data. The sequence message line reads :
Level: 2 Shot: 2. When the Level 2 sequence is finished the sequence message
line again reads : Level: 1 Shot: 3

Skipping or Repeating Shots in Multiple Sequences

To skip over a shot in a sequence, press <PgDn> when SDMS Collector

displays MIOC. SDMS Collector advances to the next shot in the sequence.

Press <PgDn> once for each activity to be skipped. Pressing <PgDn> on the last
shot in the last sequence produces a harmless No More Shotsin File message.
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If the user isin aLevel 1 sequence, and the next activity isaLevel 2 sequence to
be automatically called using the //: data tag, pressing <PgDn> places the user &
thefirst shot in the Level 2 sequence.

To repeat a shot in the current sequence, press <PgUp> when SDMS Collector
displays MIOC. This lets the user repeat the prompt sequence for the previous
(most recently completed) shot in the sequence. It does nat replace the first
execution of that activity; it just alows repeating the series of prompts for the
activity. Press<PgUp> once for each activity to back up.

If the user is on the first shot in a Level 2 or deeper sequence, pressing <PgUp>
places the wer at the last executed shot in the previous sequence. SDMS
Collector displays two messages: At Top of File; and, Moving Back to Previous
Level.

If the user is in any sequence and the previous "shot" is an automatic call for
another sequence (a //:file name.seq entry), pressing <PgUp> places the user at
the first shot in //:file name.SEQ sequence. SDMS Collector displays two
messages: At Top of File; and, Moving Back to Previous Level.

Updating Constants

The user can change the constants in the sequence file during data collection
without editing the sequence

When SDMS Collector prompts the data item with the constant that needs to be
changed, enter a new value in the data field and press <F3> Save Sequence
instead of <ENTER>. This updates the constant in the sequencefile.

Removing Constants

Constants can also be removed from a sequence with <F3> Save Sequence.
When SDMS Collector displays the constant, clear the line with <Ctrl>L or
<spacebar>. When thelineis clear, press <F3> Save Sequence.

The next time this dataitem is used, SDMS Collector presents a blank data field
(if this data tag has not been used elsewhere in the project). If the data tag has
been used somewhere in the project, SDMS Collector presents that value in
place of the constant

Inserting a Standard Shot in a Sequence

At times the user may want to include a shot using the standard activity
definition within a user shot sequence, but does not know ahead of time where
thiswill be needed (e.g., take atopo shot in a cross-section task).

Instead of interrupting or canceling the sequence to take a standard shot, follow

these steps:

1. When prompted for the next activity in the user shot sequence at M1OC,
type the activity for the shot to be inserted over the suggested activity, but
do not press<ENTER>.

2. Press <Ins>. SDMS Collector prompts for each data item in the standard
definition for the activity as defined in the TASK.TGS file. Answer each
prompt normally.

3. When the standard shot is finished, SDMS Collector returns to the user shot
sequence and prompts for next activity in the sequence.
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How to Quickly Repeat a Sequence

The user can quickly repeat the most recent sequence. When SDMS Collector
displays MIOC, press <F3> Sequence, then press <ENTER>. SDMS Caollector
retains the name of the last used sequence file name in the file name prompt, so
pressing <ENTER> automatically selects that sequence for use.

Calling the Same Sequence

While using a sequence, do not try to call the same sequence again as a next
level sequence. Doing so results in the harmless error message file name.SEQ
Already in Use. Try Another. Finish the original sequence, and then call it in
again (or try another sequence).

Deleting Shots or Stations from a Sequence

To delete a shot in the sequence, enter the DL:SH data tag before beginning the
next shot. Thisdeletesall databack to the most recent AC: datatag.

To delete a station in the sequence, enter the DL:ST data tag before beginning
the next shot. This deletes all data back to the most recent AC:OS datatag.

Ending a Sequence with AC:CK

AC:CK alowsthe user to stop a sequence to make a decision without making an
entry to the PRJ file. For example, the user can create a one activity (or shot
sequence) and end it with AC:CK. When the user sees this, they can decide to
call another sequence, go back and repeat the previous shot in the sequence
(using PgUp), or exit the sequence by pressing <Enter>.

Sequences and Point Numbering Schemes

Developing point numbering schemes requires good management practices.
Good gystems for backing up data files, using file naming conventions, and
planning out projects in advance must be in place for the user to get top value
out of any automation system.

Part of good management may involve a point numbering system that lets the
user recognize a shot by its point number. With careful planning, the user can
set up a genera structure to apply to al of the surveying projects. This
effectively promotes data collection standards even within the flexibility of
SDMS.

By combining point numbering schemes with sequences, the user can still
collect data in completely customized series of sequences, and the point
numbering will not get confused since SDMS Collector keeps track of it for the
user.

A Simple Point Numbering Scheme

As an example for a point numbering scheme, the following sequence file for a
utility elevation activity will be used.

AC:SS

PN:700

PD:SIDESHOT FOR UE
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HZ:
VT:
DS:
AC:UE
PN:750
RR:

The first time this sequence is used, and if the point number is coded to
increment by afactor of 1 in TAGS>HLP, the point number for the sideshot
activity increments from 700 to PN:701

The point number for the utility elevation activity increments from 750
to:PN:751

The next time this sequence is used, the sideshot point number increments to
702, and the utility elevation point number increments to 752.

Note The user can override point numbering any time by typing a new point
number over the displayed number. The next point number is incremented from
the new number entered.

Point Numbering Hierarchy

Point numbering schemes raise some interesting possibilities not usually found
in a data collector. Examine these sequence files (assume that all necessary
measurement or coordinate items are present but not shown):

SSSEQ ES SE BS SE OSSEQ
AC:SS AC.FS AC:BS AC.0S
PN:100 PN:500 PN: 999 PN:blank

Notice that the first three sequences have a value entered in the point number
field of the sequence (PN:100, PN:500 and PN:999, respectively). SDMS
Collector automatically increments these nunbers when the sequence is used.

The fourth file, OS.SEQ, has no data entered in the point number field. When
this sequence is called, SDMS Collector uses the next available point number
from the main level of project mode. The point number is not impacted by
numbering schemes from any other sequence.

Suppose sequence OS.SEQ is called immediately after a new project is created.
Intelligent point numbering suggests a default of 2 in the point number field
because no numbering scheme was entered in this sequence.

When sequence BS.SEQ is caled, SDMS Collector suggests the point number
998 as the default.

But, if a backsight is selected manually by typing in AC:BS (using the standard
activity definition), the suggested default PN:1 is displayed in the point number
field. It would not be 1000, because 1000 pertains only to backsights in the
sequence BS.SEQ.

Note While these discussions focus on point humbers, numbering schemes hold
true for any incrementing data tag.

Using Point Numbering with Multiple Sequences

Assume the user is in data collection mode and in the middle of a sideshot
seguence. There are four sideshots in the sequence which begin numbering at
10, 20, 30 and 40, respectively.

Survey Data Management System Version 3.5 5-10



User Shot Sequences

After the first sideshot (point number 11), SDMS Collector displays MIOC. Call
alevel 2 sequence with point numbers beginning at 100.

When the level 2 sequence is completed and the level 1 sequence is resumed,
SDMS Collector retains the integrity of point numbering in the level 1 sequence.
This means that the point number for the second sideshot in the level 1 sequence
is21.

Survey Data Management System Version 3.5 5-11



User Shot Sequences

Survey Data Management System Version 3.5 5-12



Computations

Chapter 6 Computations

SDMS Collector provides various functions to let the user process and check
their survey measurement data in the field. SDMS Collector automatically
makes some tolerance checks during data collection tasks. Several functions
provided allow the user to request tolerance checks, coordinate values, or station
and offset values on the fly. SDMS Collector also provides the user with the
capability to use batch computations to compute and adjust the coordinates for
al pointsin aproject file

Tolerances in Computations

SDMS Collector compares tolerances in the TOL.CFG file with results during
computations. Each data tag in this file is described in TOL.HLP file. The user
can access this file to define tolerances using the <F7> Tol key on the
configurations menu.

Some tolerances are checked as data s collected while others are checked during
batch computations. In either case, if a result exceeds a tolerance, SDMS
Collector displays a warning message, but usually allows the user to continue
computing if they want to.

Three Wire Tolerance

Stadia Imbalance

During data collection using the three wire level task, SDMS Collector
computes the differences between R1: and R2: and between R2: and R3: and
then checks the difference in these differences against the default tolerance. If
the difference is out of the tolerance, SDMS Collector displays a warning
message, as shown in Figure 6-1.

R3:2

Difference exceeds tolerance
Meal |Mea? Get R

Figure 6-1 Warning Message for Out of Three Wire Tolerance

This message is displayed for afew seconds and then SDM S Collector returnsto
the R1: prompt and the user must re-observe the three rod readings.

Another check provided by SDMS Caollector during a three wire leveling task is
referred to as the stadia imbalance. Using the R1: and R3: rod readings along
with the stadia constant (defined as W3: in the PROJECT.CFG file), SDMS can
compute the distances to the backsight and foresight (or turning points). SDMS
Collector then displays a running total of the imbalance between these back and
ahead distances. To nullify the affect of instrument miss-adjustment, the user
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should attempt to adjust their sight lengths such that this running imbalance
stays close to zero. As discussed in a previous chapter, the W3: constant
depends on the telescope of the level being used. If it is afull stadia telescope,
then a difference of one unit between R1: and R3: translates to 100 times that
unit for the distance the level is from the rod. In this case, W3: is set to 100
units. In other words, if R1:-R3: is 1 meter and the instrument has a full stadia
telescope, then the distance to the rod is 100 meters. For a one-third height
stadiainstrument, W3 would be 333 units per unit of R1:-R3..

Resection Tolerance

For two (2) point station resection, SDMS Collector first computes the results of
the coordinates of the occupied station for each possible combination of the
measurements (for a 2 point resection in which all distances and angles are
measured, there would be 4 possible solutions), then computes the mean and
standard deviation of these results. If the standard deviation is greater than the
resection tolerance, SDMS Collector will display the information, as shown in
Figure 6-2, and the user has the option to accept or reject the computation. If the
standard deviation is less than the default tolerance, the computation will be
completed without user interaction.

Computed Resection: @.8245
Resection Tolerance: 0.0200

Accept the Resection Anyway 7fes [{o?

Figure 6-2 Computed Resection Out of Tolerance

Note: In some cases the geometry of the triangle formed by two station
resections and an occupied station creates angles close to 0 degrees or close to
180 degrees. In these specia situations, SDMS Collector will automatically
eliminate the solutions that are too sensitive to these severe angles and base the
solution on the measured distances.

If only the horizontal angle is measured to one or more of the station resection
points, SDMS Collector will compute the station resections as if only the
horizontal angles were measured. SDMS conputes the diameter of the circle
through the three solutions to compare with the resection tolerance set.

SDMS Collector does not compute resections for more than two successive
station resections. In cases where more than three are recorded, SDMS
Collector will use the last two for computations.

Using Control Files with Computations

All current SDMS tasks require coordinates for some known points in order to
compute the coordinates for other points that have been tied in a project file. The
coordinates can be combinations of: the X Coordinate (XC:) , Y Coordinate
(YC:) , Elevation (ZC:); the X Coordinate (XC:) and Y Coordinate (YC:); or the
Elevation (ZC:) only, depending on the results required..

The basic rule followed when computations are requested by the user is SDMS
Collector will first look in the project file to see if known coordinates exist for
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key points. If so, SDMS Collector uses these vaues. If needed control
coordinates are not found in the project file, SDM S Collector will check to see if
the user has named any active control filesin the CNTL.CFG file. If so, SDMS
Collector will search first the L1: and then the L2: control file to find a match
for the PN: it needs coordinates for. If SDM S cannot find the needed coordinates
inthe project or the active L1: or L2: control files, it will then prompt the user to
key in the needed coordinates. If the user does not know the coordinates to key
in, SDM S Collector will assign 0 for the needed values.

Figure 63 shows the screen that will appear to prompt the user for needed
coordinates when they are not found in the project file or active control files.

Ins

Enter Coordinates For Point #:182

YC:
ZC:

Savel || | | | | |

Figure 6-3 Manual Entry Coordinates Screen

Enter the missing values, then press <F1> Save to store the coordinates to a
control file and continue computations. The Save function is explained further
in the section on Live Computations below.

Using Combination Factor (CF:) with Computations

The user also needs to understand how SDMS Collector uses the combination
factor when performing computations. The combination factor is the
combination of the state plane coordinate scale factor and the elevation factor. It
is a ratio that needs to be applied to distances to convert them from ground
measured distances to state plane grid distances and visa-versa.

Field measurements are always made at the ground surface, but the control
coordinates being used may be based on the state plane grid. Therefore, to make
the distance compatible with these coordinates, computations must adjust the
distances by the combination factor. This means that when collecting
measurements to compute grid coordinates, SDMS Collector must multiply any
measured distance by the active CF: as part of the coordinate computations
(Ground Distance x CF=Grid Distance). Likewise, when grid coordinates are
used to determine a distance to be staked out, SDMS Collector must divide each
computed distance by the CF: (Grid Distance , CF = Ground Distance) before
displaying the distance to be staked out. The default CF: is defined in the
PROJECT.CFG file but the user can change that in the project file. SDMS
Collector uses the CF: in the project header if it exists. SDMS Collector also
displays the active CF: in the 2D/3D Stakeout screen when the user is using that
for computing inverses or determining coordinates for station and offsets to an
active horizontal alignment.

Live Computations

In addition to the live tolerance checks described earlier in this chapter, SDMS
Collector enables the user to compute coordinates in the middle of data
collection. Such computations do require that the project file contains the
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necessary measurements and known coordinates required to compute the
specified point coordinates.

The live computations can be accessed only when SDMS Collector is in Project
Mode. To start live computations, press <F6> Comp whenever SDMS
Collector is displaying the MIOC prompt. The screen shown in Figure 6-4 lists
the options that are available.

N | Live Comps | NG

Press F1 for Current Occupied Station
Press F2 for Last Measured Shot
Press F3 to Enter Point Number

Figure 6-4 Live Computation Options

The user chooses the point to compute by pressing the associated function key.
If the user is on an Occupied Station activity and presses the <F1> key, the
known or computed coordinates of that setup point will be displayed.
Subsequently pressing <ESC> will return the user to te project file in
collection mode.

Suppose the user is doing an elevation control in the middle of a traverse.
Pressing <F1> after taking the elevation control shot will compute the elevation
of the current occupied station.

Note: The coordinates displayed for the point are not adjusted.

After the computations are completed, SDMS Collector will display the
computed coordinates as shown in Figure 6-5.

PN:100
HK:1004 . 549
Y¥:1007.874

Z7:100.000
Press Esc to return

e JSavel [ | |

Figure 6-5 Live computation results

The user can also save the computed coordinates from this screen into a control
file by pressing <F5> Save. SDMS Collector uses the Write Control file as the
default. If there is no write control file specified in the control configuration,
SDMS Callector will create a file with the name of the project file and a CTL
extension.

When SDMS Collector saves a point to a control file, it first checks the file to
see if the same point number is already in the control file. If the point number is
found, SDM S Collector will display the screen shown in Figure 6-6.
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PN:100
HH 1004 . 049
YY:1007.874

Z7:100.000
Press Esc to return
Point Exists. [Eppend Benumber?

Figure 6-6 Append or Renumber the Point to Save

If the user chooses Renumber (by pressing R), they will be prompted for another
PN: to use and then SDMS Collector will repeat the process of searching the
named control file for a conflict. If the user chooses Append (by pressing A),
the point will be saved at the bottom of the write control file with the duplicate
point number. It is then the responsibility of the user to edit the control file to
remove any duplicate point numbers. The point can also be saved to a control
file other than the active write control file by inserting a comma after the PN:
and adding the control filetag (such as PN:,L1:).

Note: If more than one point in a control file has the same PN:, SDMS
Collector will aways find the first one when accessing that control file.

If the user presses the <F2> or <F3> to compute the last measured shot or
another shot in the current project file, SDMS Collector will compute the
required coordinates and present screens similar to shown above. |f the selected
point has known coordinates in the project file, the difference between the
computed coordinates and the known coordinates are also reported as DX:, DY,
and DZ: values.

The 2D and 3D Computations and Stake Out
Functions

SDMS Caollector has a number of 2D and 3D computation and stake out
functions available while in the project data collection mode. The computation
functions provided are:
Calculate the azimuth, bearing, and horizontal distance between two points.
Locate a point at a given azimuth, bearing, distance, and elevation from a
known point.
Calculate X, Y, and Z coordinates and station-offset values relative to the
active horizontal alignment, vertical aignment, and specified
superelevation. This can be done by using point numbers, station and
offset, or station and feature from a control file, or, by hand entering the
required data.
Set slope stakes based on a known or computed hinge point and catch point.
Set points based on asloperatio.

The stakeout functions enable the user to perform stakeout operations based on
point data and roadway design information. Therefore, based on the files name
in control configuration (CNTL.CFG), SDMS Collector will verify the
information required to perform the stakeout functions is present. When SDMS
isstarted, the system will:

Check for control files named.

Read the geometric definition of the horizontal alignment, based on the PI

definition from an alignment file (LALI), provided by an external source (for
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example, information from a CADD system). The alignment file supports
angle deflection points, simple curves, compound and reverse curves,
spirals, and station equations.

Read the geometric definition of the profile (vertical alignment) from a
profile file (.PRO) provided by an external source. The profile file
definition supports profiles with symmetrical and asymmetrical vertical
curves.

Read the superelevation transition specifications from a superelevation file
(.SUP), provided by an external source. The superelevation file defines the
left and right side slopes at each transition station.

If any of these files are missing SDMS Collector will display an error message
stating which file is not found. The name of the file is only restricted to DOS
naming conventions, the exdension is what SDMS Collector is looking for. If
only control point staking is desired, the horizontal alignment file name in the
control configuration <F4> must be empty.

SDMS Collector uses the control files, horizontal alignment, profile, and
superelevation data provided in these files to compute and display radial
stakeout information for any requested point number (PN:), station and offset
(ST: and OF:), or station and feature (ST: and FE:) on the appropriate stakeout
screens.

The slope stake out function allows catch points to be set using point numbers,
station and offset (ST: and OF:), or station and feature (ST: and FE:) from a
control file or entered manually. The slope ratio (VH:) can aso be changed to
compute anew catch point.

These functions can be accessed at any time MIOC is displayed in the project
file by pressing F8 Stak (function key F8).

Note: SDMS Caollector does not perform a collimation check of the instrument
to compensate for the telescope cross hairs being out of adjustment. Therefore,
the user should use the collimation functions on the instrument to assure the
points staked are correct asit relates to the line of sight.

Entering Stakeout Data

Coordinates and some other specific information can be entered on the stakeout
screens using control file information or entered manually. There are three
optiong/levels available when search for data. The options and order searched
ae

Control Files

Control Files and Horizontal Alignment File

Control Files, Horizontal Alignment File, Vertical Alignment File, and,

Superelevation File.

Certain data is required to be included or excluded for particular files, based on
the search option desired. The information required for each of these options
and the order data searched is described in detail in the sections that follow.

Data from a Control File

SDMS Collector will automatically searches the control files first to find point
coordinate data if the following data tags have a response entered on a stakeout
screen:

PN:
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ST:/OF:
ST:/FE:

If any of these combinations of data have been stored in the control file, those
coordinates will be used and all other data tags will be filled or computed based
on that information for that particular screen. In this case the horizontal
alignment, profile, and superelevation file will beignored.

Data for the Orientation screen is considered primary control information.
Therefore, SDMS Collector first looks at the named L 1: control file for the point
to fill in the fields on this screen. If it does not find the point there, it looks in
the named L2: control file. SDMS follows this hierarchy because the user
would most likely keep location control datain one of these two files.

Data for the other stake out screens is considered staking information.
Therefore, SDMS Collector first looks at the named S1: control file. If it does
not find the point there, it looks in the named S2: control file. SDMS Collector
follows this hierarchy since the user would normally keep staking data in one of
these two files. If SDMS Collector does not find the requested point, it returns
to the point number field.

Note: To facilitate stakeout, name the control file of the coordinates to be
staked as the primary staking control file, S1:. If the user has both the known
control points and the points to be staked in the same control file, it is okay to
name the samefileinthe L1: and the S1: control files.

SDMS Caollector is not limited to searching the control files mentioned above.
The user may pull data from any control file named in the CNTL.CFG file by
simply typing the desired point number, acomma, and the control file datatag in
which the point islocated. For example:

Point number 103 in the write control file is represented as 103,WC

Point number 502 in the secondary staking control file is represented as

502,32

Data based on Horizontal Alignment, Profile, and Superelevation

The second level of computations is based on using a control file with no ST: or
OF: stored in the file and the named horizontal alignment. | this case, al
computations for station, offset, will be based on the horizontal alignment
named. The elevation stored in the control file will be used in this case. A
control file and horizontal alignment file must be named in the control
configuration file (CNTL.CFG) for computations to function in this manner. It
isimportant to remember the control file cannot contain ST: or OF:.

The third level of computations is based again on using a control file with no
ST: or OF: stored in the file, and the ramed horizontal alignment, vertical
alignment, and superelevation file. In this case, all computations for station,
offset, and elevations will be based on the horizontal alignment, vertical
alignment, and superelevation file named. The elevation stored in the control
file will be used in this case. All of the files must be named in the control
configuration file (CNTL.CFG) for computations to function in this manner. It
is important to remember the control file cannot contain ST: or OF: for this
option to function.

Alignments with Equations

It is important to remember to enter the section number (n) to designate which
segment of the alignment is being used if that alignment contains equations. For
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example, ST:##+##,2 indicates the station desired is n the segment of the
alignment immediately following the first equation.

If a segment number (n) is not included SDMS Collector assumes the station is
before the first equation. But, no data will be computed if the station entered is
greater than the back station value of the equation listed.

Be careful that the correct segment number is entered. If the wrong segment
number is entered and the stationing exists in that section, data will be
computed, but it will be in the wrong location. For example, the user intends to
stake out a point at station 12+00 located between the first and second station
equations and at an offset of 50 feet right. The correct entry is ST:12+00,2 and
OF:50. The correct stakeout data would be computed. If ST:12+00,3 happened
to be entered by mistake, and that station exists between the second and third
equation, data would be computed but for the wrong location.

It may be obvious by the horizontal angle (HZ:) and horizontal distance (DH:)
displayed that the point isin error in most cases. But it may be difficult to detect
if the control point being occupied happens to be in the vicinity of the equation
which could make the error difficult to observe.

Manually Entering Data

Coordinate data can be entered manually if a control file is not available on the
data collector. Usethe <- > and <~ > keysto move the cursor from field to field.
Note that the cursor cannot be moved left or right. If the cursor is on the left
side of the screen, it will have to be moved down through all of the items on the
left to get to the top of the right side of the screen. Use the <ENTER> key to
enter avalue without leaving thefield.

When avalue is typed in afield that impacts the results in another field, SDMS
Collector will re-compute the entire screen when <ENTER> is pressed or when
the cursor is moved up or down.

Note: SDMS Collector does not transfer any measurement values up to the
instrument.

The Orientation Screen

The first screen that appears for the stake out functions is the Orientation screen
shown in Figure 6-7. Thisscreenisused to:
Input the data necessary to orient the instrument for stake out.
Input point numbers or coordinates to compute the inverse horizontal
distance and azimuth/bearing between two points.

This screen also provides access to all the computation and stake out functions.
Thisincludes:

<F1>Shot — The shot and inverse computation screen.

<F2>Stak — 2D and 3D stakeout based on control points or horizontal and

vertical alignments.

<F3>Slop — Slope staking functions.

<F5>Save — Saving point data to the Write Control File

<F6>Rec — Recording the screen datain the record file (.REC).

<F7>Func — Configuration files

<F8>Proj — Return to the project file.

These functions will be described in detail in this section.
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Instrument Orientation

Once the instrument has been set up, the orientation screen is used to input the
coordinate data for the occupied station and the backsight point. The left side of
the screen, labeled OS PN:, is used to input data for the point number of the
occupied station. The right side, labeled BS PN:, is used to input data for the
backsight point. The coordinate data can be entered manually or can be
retrieved from the named control file.

Type in the point number of the control point desired and press Enter. If the
point number entered in these fields resides in one of the named Location
Control Files, coordinate information will be displayed in the corresponding
fields for that point. If the user wishes to stake points at the correct elevation,
the instrument height (IH:) and staff height (SH:) should be entered on this
screen.

NOTE: If no vaue is entered for SH: and IH:, SDMS Collector will use the
default values and display 5 with no tenths/hundredths (UL:F), or 1.5 with no
millimeters (UL:M, M2, or M3). The response field will be blank on all the
stakeout screens to indicate the user has not entered a true value. In this case,
the computed values may only be valid for the azimuth/bearing and horizontal
distance to the point.

Il Orientation ||
AC: 05 PHN:708 AC:BS PH:
¥YC:582341 5453 ¥YC:582280_.758
HC:19197808_.2223 HC:12192736.6625

FC:=251.7923 FC:=249 6681
PD:-SU PD:-EM

IH:=-4.8 SH:5_8

Ehot |Stak|Slop|  |Save|Rec_|Func|Proj |

Figure 6-7. The Orientation Screen

To complete the orientation of the instrument, press <F1>Shot. This will bring
up the Shot/Inverse screen shown in Figure 6-8. The functions available from
the Shot/Inverse screen are covered in that section.

Once the instrument orientation is complete, the use has a number of options
available. Pressing <F2>Stak will bring up the Alignment/Control Stakeout
screen. Pressing <F3>Slop will bring up the Slope Stakeout screens. These
screens allow the user numerous stakeout options that are described in detail in
the sections related to those options. If no measurements are taken with the
instrument or entered for HZ: and VT:, SDMS Collector will assume HZ:0 and
VT:0. These values will be held for all staking until the user returns to this
screen to change and re-orients to the backsight.

Pressing <F5>Save will save the coordinate data for both the occupied station
point and the backsight point to the named Write Control File. If the point
aready exists in the Write Control file, the user will be asked whether to append
the point to the bottom of the control file with the same point number, or, to
assign anew point number.

Pressing <F6>Rec_ will record the information currently displayed on the screen
in the Record (.REC) file. Thisis essentially a“screen dump” that can be used
to check or verify what information was used during the orientation process.
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Pressing <F7>Func is used to access the control configuration (CNTL.CFG) file
to review or change the filenames for the control files, the horizontal alignment
and vertical alignment files, and superelevation file. All of the configuration
files available during data collection are also available for review and edit.

Pressing <F8> Proj will return the user to the data collection mode.
Summary of Orientation Screen Functions and Displays

The function keys on the Orientation screen (Figure 6-7) perform the following:

<F1>Shot— Bringsup the Shot/Inverse screen.

<F2>Stak — Brings up the Stakeout Alignment/Control screen.

<F3>Slop— Brings up the Slope Stakeout screen.

<F5>Save— Saves the data displayed or entered for the BS (PN, FE, XC, YC,
ZC) to the Write Control (WC) file. The data will be appended to

the bottom of the file. Checks for duplicate point numberswill be
made.

<F6>Rec—  Saves (records) the entire screen data, as displayed, to the Record
(.REC) file.

<F7>Func— Brings up the Project Function menu
<F8>Proj — Return user to Project Mode Screen (MIOC)

<Esc> - Backs up one screen.

The data displayed onthe orientation screenis as follows:

PN: — Vaue from CNTL.CFG or input by user

YC: - Value based on PN entered from CNTL.CFG or input by user

XC: — Value based on PN entered from CNTL.CFG or input by user

ZC:. — Value based on PN entered from CNTL.CFG or input by user

PD: - Value based on PN entered from CNTL.CFG or input by user

IH: — Input by user or default (5 or 1.5 depending on UL:F or UL:M, M2,
M3)

SH: — Input by user, default (5 or 1.5 depending on UL:F or UL:M, M2,
M3)

Shot/Inverse Screen

The Shot/Inverse screen shown in Figure 6-8 is used to complete the orientation
of the instrument and to compute the horizontal distance and azimuth/bearing
between the points listed on the Orientation Screen. This screen is accessed
from the Orientation screen by pressing <F1>Shot.

This screen will display the azimuth (AZ:) and bearing, and the computed
horizontal distance (DD:) between the occupied station and the backsight listed
on the Orientation screen. If the data collector is hooked to an instrument,
pressing the <F1>Meas key will trigger the instrument to measure the horizontal
distance (HD:) and horizontal angle (HZ:) between the occupied station and
backsight. The computed elevation difference (DZ:) between the known
elevation of the backsight and the computed elevation, based on the current
measurement will also be displayed.

Coordinates based on a state plane coordinate system can be used for staking out
points. The combination adjustment factor (CF:) saved in the project
configuration file (PROJECT.CFG) will be displayed and used for
computations. At times the wrong value for CF: has been saved in the project
configuration file. The user can change the combination adjustment factor to the
correct value on the Shot/Inverse screen. Be sure to press Enter after making a
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change. The value entered will automatically be saved as the updated project
combination adjustment factor in the project configuration file.

" Shot/Inverse ||
AZ . IECINEER] BR:538.5629E

DD:=7A . 8806
DZ:—-A.1188
DH:=7A.873
HZ:149.33
CF:1.080800008

Meas [Stak|Slop] | |Rec_|Func |OR__ |

Figure 6-8. The Shot/Inverse Screen

The user can also enter the measurement information manually if an instrument
is not hooked to the data collector. When no instrument is attached or activated,
the user must set the data collector to IT:MANUAL. Pressing <F1>Meas will
then bring up the Enter HVD Data screen, shown in Figure 6-9. This allowsthe
manual entry of the necessary measurement data. Pressing <F1>Save on the
Enter HVD Data screen will then return the user to the Shot/Inverse screen with
the DH:, HZ, and DZ datatags updated based on the data that was entered on the
HVD screen.

Enter HUD Data
HZ:=149.8338

UT:98_5555
DS : M T

gavel __1__ 1 1 1 1 I |

Figure 6-9. The HVD (Manual Entry) Screen

Note that some of the same functions that are displayed on the Orientation
screen are also available from the Shot/Inverse screen. This eliminates the need
to return to the Orientation screen to access those particular functions.

Note: The user can have any angle on the EDM at the time the backsight
measurement is made. Horizontal angles for the stakeout functions will be
calculated based on that reading.

Note: If no measurements are taken with the instrument or entered for HZ: and
VT:, SDMS Collector will assume HZ:0 and VT:0. These values will be held
for all staking until the user returns to this screen to change and re-orients to the
backsight.

Summary of Shot/Inverse Screen Functions and Displays

The function keys on the Shot/Inverse screen (Figure 6-7) perform the

following:

<F1>Meas— Adctivatestheinstrument to measure HVD to the backsight.

<F2>Stak — Brings up the Stakeout Alignment/Control screen.

<F3>Slop— Bringsup the Slope Stakeout screen.

<F6>Rec—  Saves (records) the entire screen data, as displayed, to the Record
(.REC) file.
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<F7>Func— Brings up the Project Function menu

<F8>OR_—- Return user to Orientation screen.

<Esc> — Backs up one screen.

The data displayed on the Shot/Inverse screenis asfollows:

AZ:.— The computed value of the azimuth between the occupied station
point and the backsight point.

BR: — The computed value of the bearing between the occupied station
point and the backsight point.

DD: - The computed horizontal distance from inverse occupied station point
and the backsight point.

Dz: - The computed value of the elevation difference (algebraic) between

the known elevation of the backsight point known minus the
€levation based on the measurement.

DH: - The horizontal distance based on the slope distance (DS:) and vertical
angle (VT:) measured.

HZ: - The horizontal angle measured from occupied station to the
backsight, or input by user.

CF. - The combination factor from Project Configuration file (Project.cfg)

or input by user.

Summary of the HVD Data Entry Screen

Alignment/Control

The function keys on the HV D Data screen (Figure 6-9) perform the following:

<F1>Save— Allows manual entered HZ:, VT: and DS:. to be used to
computed measurement data for the current active stakeout
screen.

<Esc>— Backs up one screen and no displayed data awill be used.

The data displayed on the HVD Data Entry screen is asfollows:
HZ: - Input by user
VT: - Input by user
DS - Input by user

Stakeout Screen

The Stakeout Alignment/Control screen shown in Figure 6-10 is accessed from
the Orientation screen and the Shot/Inverse screen by pressing <F2>Stak. Based
on the occupied station data entered on the Orientation screen and the files
named in the project control configuration (CNTL.CFG), the user can use this
screen to stake points using the options listed in the Entering Stakeout Data
section above.

Align/cnt1 stakeout ||
AC:SS PN: V0:0

ST:67+78.580
OF:32.2197

FE: ;
ZC:251.4693 137.1041
SH:5.8 DH:781.4461

Meas |[NewP|Y_X_|DatafsavelRec_| _|OR__

Figure 6-10 The Alignment/Control Stakeout Screen
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The data for the point to be staked will normally come from primary or
secondary staking control files (S1: or S2:). The user can use the point number
(PN:), station and offset (ST: and OF:), or station and feature (ST: and FE:) to
specify which point in the locate file is to be staked out. This data must be
stored with the point number in the secondary stakeout control file to use this
function.

The XC: and Y C: values can be displayed for the point by pressing <F3>X_Y _
as shown in Figure 6-11. The F3 menu key will then toggle to StOf. The XC:
and Y C: will be displayed for points until F3is pressed again.

Align/cnt] Stakeout |
vo:0

AC:.55 PN.: .
YC:582964.1687 LO:0.0532
XC:1920172.449 RO:-0.0431
FE: DZ:-0.256
Z2C:251.4693 HZ:37 1041
SH 5.8 H:781.4461

Meas |NewP|Sstof|Data]SaveRec_[ __[OR__ |

Figure 6-11 Alignment/Control Stakeout Screen toggled to display XC: and YC:

If there is an active horizontal alignment file , the manually entered station (ST:)
and offset (OF:), and elevation (ZC:), if known, are are used to locate the point.
If avertical alignment file is active, the elevation (ZC:) will be computed based
on that profile alignment. If a superelevation file is active, the elevation of

offset points will bewill be based on the superelevation data.

If there is an active horizontal alignment file, and a point number (PN:) is
entered from the active stake out control files (S1: and S2: in the control
configuration), the ST: and OF: displayed with the point will be computed from
the coordinates in the control file, based on the named horizontal alignment. |If
there is no vertical alignment file named or no elevation (ZC:) is entered, no
vertical datawill be computed for stake out.

Note: Data from the L1:, L2:, or WC: control files can be used by entering a
comma after the point number followed by the control file tag into which the
point isstored (e.g. 1,L1, or 100,WC).

The horizontal angle (HZ:), horizontal distance (DH:), and the Delta Z (DZ:)
will also be computed and displayed based on the occupied station point data
entered on the Orientation screen and the point data entered on the Stakeout
Alignment/Control screen. The instrument is then turned until the horizontal
angle reading on the instrument display equalsthe HZ: value. DH: isused to tell
how far the desired point will be from the instrument location.

The staff height (SH:) entered on the Orientation screen will also be displayed.
This value can be changed, as needed, as shots are taken. If the staff height
needs to be changed for a particular shot or shots, it can be done at this screen.
These values will be used to compute the length offset (LO:), and the Delta Z
(DZ:) for that particular point.

When the prism is set in that direction, the user can use the <F1>Meas key to
measure the actual values for the horizontal angle (HA:), slope distance (DS),
and vertical angle (VT:) to the prism. From this actual measurement
information, the length offset (LO:), right angle offset (RO:), and the DZ: will
be calcul ated.
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The length offset (LO:), shown in Figure 6-12, is based on the instrument as the
reference. A negative length offset (LO:-) indicates the distance actualy
measured is short and the prism needs to move away from the instrument the
distance displayed to reach the desired point. A positive length offset (LO:+, or
no sign) indicates the distance actually measured is long and the prism needs to
move toward the toward the instrument the distance displayed to reach the
desired point. LO:0 will display if the measurement distance is equal to the
inverse distance to the desired point.

Prism in back -’

of point LO:+
Point Location
& Desired
Prism in front @
of point LO:-
H
‘a
®

A

Figure 6-12 Length Offset (LO:) Direction -

The right angle offset (RO:), shown in Figure 13, indicates whether the prism
needs to be moved from the current measured position to get to the desired point
position. The direction is always based on looking back at the instrument. A
negative right angle offset (RO:-##) indicates the distance to the desired point is
left of the current position. A positive right angle offset (RO:+##, or no sign)
indicates the distance to the desired point is right of the current position the
distance displayed.

Point Location
Desired

Actual
Shot

Figure 6-13 Right Angle Offset (RO:) Direction

The Delta Z (DZ:) indicates the vertical distance the point shot is above
(DZ:####) or below (DZ:-##) the elevation of the actual desired It is based on
the algebraic difference between the known elevation of the desired point and
the elevation of the current point shot.

Many times the point to be set needs to be offset vertically, above or below the
desired point elevation. This is done in stakeout by typing in a value for the
vertical offset dataitem (VO:). The default is zero (0).
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Pressing <F4>Data brings up the HVD screen shown in Figure 614. This
alows viewing of the azimuth and bearing to the point entered on the
Alignment/Control Stakeout screen.

|
AZ: :6778.6328

BR:N37.1042E 132.1761
1251.7253

HZ:37.103
VT:89.553 :-0.256
DS:781.5 H:781.4993

--I!JIE--E!

Figure 6-14 The HVD Data Screen

The HVD Data screen is aso used to display information related to the actual
point shot. The lower left side below the space displays the horizontal angle
(HZ:), vertical angle (VT:) and slope distance (DS:) measured by the instrument
or manually entered on the Enter HVD Data screen.

The right side the screen displays the computed station (SS:) and computed
offset (OO:) if a horizontal alignment is active. The computed elevation (ZZ:)
and the Delta Z (DZ:) of the point shot and the horizontal distance (DH:) to that
point is also displayed. The DZ: displayed is the same as shown on the
Alignment/Control Stakeout screen.

At times it may not be possible to actually stake the point desired, or the point
shot may need to be saved for future use. Pressing <F4>Updt will compute the
values for the current shot, then automatically return to the Stakeout
Alignment/Control screen and change the values of the data items displayed,
based on the measurement information.

When the point is staked out, the user can use the <F5>Save key to save the
coordinate data for that point in the write control file. The screen values for all
the data items displayed can be saved to the record file (REC) by pressing
<F6>Rec.

Once the user is satisfied or has completed the required functions for the current
point, pressing <F2>NewP will clear all data fields so the data for the next point
can be entered. When this key is pressed, al the fields in the current screen are
cleared and their values are removed from the program memory. Therefore, be
sure to save any desired data before using this function. The staff height (SH:)
will redisplay the values from the Orientation screen.

Summary of Alignment/Control Stakeout Screen Functions and Displays

The function keys on the Alignment/Control Stakeout screen (Figure 610)

perform the following:

<F1>Meas— Adctivates the instrument to measure (If IT:MANUAL, then goes
to HVD data entry screen for manual input of HZ/VT/DS
values).

<F2>NewP — Thisclearsthe screen valuesretainslast SH set.

<F3>X_Y_— Togglefor Station/Offset (StOf) and coordinate display.

<F4>Data— Bringsup the HVD data screen.

<F5>Save— Saves the data displayed or entered for the BS (PN, FE, XC, YC,
ZC) to the Write Control (WC) file. The data will be appended to
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the bottom of the file. Checks for duplicate point numbers will be
made.

<F6>Rec—  Saves (records) the entire screen data, as displayed, to the Record

(.REC) file.

<F8>OR_- Return user to Orientation screen.

<Esc>-—

Backs up one screen.

The data displayed on the Alignment/Control Stakeout screen isasfollows:;

PN: —
ST —
OF. —
FE: —
ZC:. —
SH: —
VO: -

LO: -

RO: —

DZ: —

HZ: —

DH: —

Input by user

Value from CNTL.cfg, based on PN, or input by user

Value from CNTL.cfg, based on PN, or input by user

Value from CNTL.cfg, based on PN, or input by user

Value from CNTL.cfg, based on PN, or input by user

Vaue from Orientation screen, or input by user

Input by user, default = 0. Thisvalue is (+) added to or (-) subtracted
from SH: to compute for shot point elevation.

Computed distance ahead or behind the current shot position to the
desired position

Computed distance left or right of the current shot position to the
desired position.

The algebraic difference between the known elevation (ZC:) of the
desired point and the computed elevation (ZZ:) of the point measured,
plusthe vertical offset (VO:). Thatis, DZ=(ZC+VO- ZZ).
Horizontal angle between the occupied station/backsight orientation
and the point desired.

Horizontal distance between the occupied station/backsight
orientation and the point desired.

Summary of the HVD Data Entry Screen

The functions for the HVD data entry screen is the same as described in section
for the Inverse/Shot screen. Refer to the Inverse/Shot section for details.

Summary of the HVD Data Screen

The function keys on the HV D Data screen (Figure 6-14) perform the following:
<F2>Prev— Returnsto the active stakeout screen.
<F4>Updt — Indicates the computed information based on the measurement is

to replace the data currently on the active stakeout screen.

<F6>Rec—  Saves (records) the entire screen data, as displayed, to the Record

(.REC) file.
<F8>0OR_— Return user to Orientation screen.
<Esc> — Backs up one screen.

The data displayed on the Alignment/Control Stakeout screen is asfollows:

AZ. —
BR: —
HZ: —
VT: -

DS. -

Azimuth of the point entered on the active stakeout screen.

Bearing of the point entered on the active stakeout screen.

Displays instrument measurement or the input by user on data entry
screen.

Displays instrument measurement or the input by user on data entry
screen.

Displays instrument measurement or the input by user on data entry
screen.
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SS - Computed station based on the current shot point.

00: - Computed offset based on the current shot point.

ZZ: - Computed elevation of the current shot point.

Dz: - The algebraic difference between the known elevation (ZC:), the
computed elevation (ZZ:) plus the vertical offset (VO:). That is, (ZC
+VO -Z2).

DH: — Horizontal distance from occupied station point to the current shot
point.

Slope Stakeout and Slope Stake Shot Screens

The slope stakeout screen shown in Figure 615 allows the user to stake points
based on a known or computed slope ration between a hinge or beginning point
and a catch or ending point. This screen is accessed from the Orientation screen
and the Shot/Inverse screen by pressing <F3>Slop.

Il Slope Stakeout ||
Hinge PH:85808 Catch PHN:B%61

ST:61+80.800 G +00 . ABR
OF:=28 QF:25

FE:MS FE:HMS8
ZC:=81.2 FZC:=8A
UH:=-A.23999998

uo:a
ghot |[NewP] | _ |SavelRec_| _ JOR__ |

Figure 6-15 The Sope Sakeout Screen

The left side of the screen is for data input related to the hinge point. The user
can enter a point number (PN:), to get the point from the active primary or
secondary stake out control file (S1: or S2:). The station (ST:) and offset (OF:)
will be computed based on the active horizontal alignment. The elevation (ZC:)
will be the value in the named control file.

Note: The preference of the combinations for searching the stake out files is:
point number; station and offset; station and feature.

Note: Data from the L1:, L2:, or WC: control files can be used by entering a
comma after the point number followed by the control file tag into which the
point isstored (e.g. 1,L1, or 100,WC).

The right side of the screen is for the catch point. The user can enter a point
number (PN:), to get the point from the active primary or secondary stake out
control file (S1: or S2:). The station (ST:) and offset (OF:) will be computed
based on the active horizontal alignment. The elevation (ZC:) will be the value
in the named control file. The slope ratio (VH:) will be computed, based on the
algebraic difference between the offsets and elevations displayed.

Note: The station for the hinge point and catch point must be the same.

Data can also be entered manually for the hinge point and catch point. In this
case the data is not dependent on a particular control file. Therefore, the ST:,
OF:, and ZC: must be entered for both.

If the point to be set needs to be offset vertically, above or below the design
point elevation, enter a value for the vertical offset dataitem (VO:). The default
valueiszero (0).
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After a combination of these values is entered, press the <F1>Shot key. This
brings up the Slope Stake Shot screen shown in Figure 6-16.

Slope Stake shot |
Y 61+00 . 000 LO:

OF:25 RO:
FE:MS
ZC:80 DZ:

SH:5.8 HZ:29.5904
VH:-0.23999998 DH:103.769

Meas|Prev| _ |Datal _ |Rec_| __ |OR__ |

FIGURE 6-16 The Sope Stake Shot Screen

The left side of the screen will display the same values for the catch point that
are on the Slope Stakeout screen. The staff height (SH:) and vertical/horizontal
sloperatio (VH:) will also be displayed from that screen.

The lower right side of the screen displays the computed values for the data
needed for stakeout based on the hinge point and catch point data. The
horizontal angle (HZ:), horizontal distance (DH:), and the Delta Z (DZ:) will
also be computed and displayed based on the occupied station point data entered
on the Orientation screen and the point data entered on the Slope Stakeout
screen. The instrument is then turned until the horizontal angle reading on the
instrument display equals the HZ: value. The horizontal distance (DH:) is usal
to tell how far the desired point will be from the instrument location.

The staff height (SH:) entered on the Orientation screen will also be displayed.
This value can be changed, as needed, as shots are taken. If the staff height
needs to be changed for a particular shot or shots, it can be done at this screen.
These values will be used to compute the length offset (LO:), and the Delta Z
(DZ:) for that particular point.

When the prism is set in that direction, the user can use the <F1>Meas key to
measure the actual values for the horizontal angle (HZ:), slope distance (DS)),
and vertical angle (VT:) to the prism. This data can be entered manually when
no instrument is active by using the HVD Data Entry screen (Figure 6-9).

The data can be reviewed on the HDV data screen, as shown in Figure 6-17.
The data on this screen is described in detail in the section discussing
Alignment/Control Stakeout.

HVD ||
AZ: 55:6096.2684
BR:N29.5905E 00:25.5307
ZZ:77.4972
HZ : 30

vT:150 DZ 2.5028
DS:200 H:100

--I!JIE--E!

Figure 6-17 HVD Data Screen for Sope Stake Shot

Note: The AZ: and BR: displayed on the HVD data screen is based on the
inverse from the occupied station to the catch point displayed on the Slope
Stakeout screen.
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Pressing <F2>Prev will return the user to the Slope Stake Shot screen, as shown
in Figure 6-18. The computed values for LO:, RO:, and DZ: will be displayed,
based on the point actually measured.

Slope Stake shot |
Y61 +00 .000 LO:-3.769

OF:25 RC:0.0281
FE :MS
ZC:80 Dz:2.5028

SH:5.8 HZ:29.5904
VH:-0.23999998 DH:103.769

Meas|Prev]  |Datal _ |Rec_| __ |OR__ |

Figure 6-18 Sope Stake Shot Screen showing values for OO:, LO:, RO;, DZ:, computed
from the shot.

When the point is staked out, the user can use the <F5>Save key to save the
coordinate data for that point in the write control file. The screen values for all
the data items displayed can be saved to the record file (.REC) by pressing
<F6>Rec.

Note: VH: will only display a value during the measurement process when the
computed datawill equal the station displayed for the hinge point.

At times it may not be possible to actually stake the point desired, or the point
shot may need to be saved for future use. Pressing <F4>Updt on the HVD data
screen shown in Figure 617, will compute the values for the current shot, then
automatically return to the Stakeout Alignment/Control screen and change the
values of the data items displayed, based on the measurement information.

When the point is staked out, the user can use the <F5>Save key to save the
coordinate data for that point in the write control file. The screen values for all
the dataitems displayed can be saved to the record file (.REC) by pressing <F6>
Rec.

Once the user is satisfied or has completed the required functions for the current
point, pressing <F2>NewP will clear all data fields so the data for the next point
can be entered. When this key is pressed, all the fields in the current screen are
cleared and their values are removed from the program memory. Therefore, be
sure to save any desired data before using this function. The staff height (SH:)
will redisplay the values from the Orientation screen.

Summary of the Slope Stakeout Screen

The function keys on the Slope Stakeout screen (Figure 615) perform the

following:

<F1>Shot - Brings up the Slope Stake Shot screen.

<F2>NewP —Clear the current values to input new point data.

<F5>Save— Saves the data displayed or entered for the BS (PN, FE, XC, YC,
ZC) to the Write Control (WC) file. The data will be appended to
the bottom of the file. Checksfor duplicate point numberswill be

made.

<F6>Rec—  Saves (records) the entire screen data, as displayed, to the Record
(.REC) file.

<F8>OR_- Return user to Orientation screen.

<Esc> — Backs up one screen.
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The data displayed on the Slope Stakeout screen is asfollows:
Hinge PN: — input by user

ST: — from CNTL.cfg based on PN or input by user

OF: — from CNTL.cfg based on PN or input by user

FE: — from CNTL.cfg based on PN or input by user

ZC. — from CNTL.cfg based on PN or input by user

VH: — (design slope) calculated from hinge point to catch point, or input by

user

Catch PN: —input by user

ST: — from CNTL.cfg based on PN or input by user

OF: — from CNTL.cfg based on PN or input by user

FE: - from CNTL.cfg based on PN or input by user

ZC: — from CNTL.cfg based on PN or input by user

VO: — input by user, default = 0. Thisvalueis (+) added to or (-) subtracted

from to SH to compute for shot point elevation.
Summary of the Slope Stake Shot Screen

The function keys on the Slope Stake Shot screen (Figure 6-16) perform the

following:

<F1>Meas— This activates the instrument to measure. (If IT:MANUAL, then
goes to the HVD screen for manual entry of HZ/VT/DS values).

<F2> Prev— Returns to the Slope Stakeout screen to continue or enter a new
point.

<F4>Data— Brings up the HVD screen. This screen displays the AZ: and BR:
of the point entered on the Alig/Cntl Stakeout screen. The HZ:,
VT:, and DS: measured or input manualy, and the SS:, OO:, ZZ:,
DZ:, and DH: for the measured shot will also be displayed.

<F6>Rec_— Records the entire screen data, as displayed, to the Record (.REC)

file.

<F8>OR_—- Returnsuser to Orientation screen.

<Esc> — Backs up one screen.

The data displayed on the Slope Stake Shot screen is as follows:

ST: — Value from the Slope Stakeout screen (Catch PN ST).

OF: — Value from the Slope Stakeout screen (Catch PN OF).

FE: — Vaue from the Slope Stakeout screen (Catch PN FE).

ZC. — Value from the Slope Stakeout screen (Catch PN ZC).

SH: — Value from the Orientation screen, or input by user.

VH: — Value from the Slope Stakeout screen, or input by user.

LO: - Computed distance ahead or behind the current shot position to the
desired position

RO: — Computed distance left or right of the current shot position to the
desired position.

DZ: - The algebraic difference between the known elevation (ZC:), the
computed elevation (ZZ:) plus the vertical offset (VO:). Thatis, (ZC
+VO -2Z2).

HZ: - Horizontal angle between the occupied station/backsight orientation
and the point shot or entered manually.

DH: — Horizontal distance from occupied station point to the current shot
point.
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Summary of the HVD Data Entry Screen for Slope Stakeout

The functions for the HV D data entry screen are the same as described in section
for the Inverse/Shot and Alignment/Control Stakeout screens and as shown in
Figure 6-9. Refer to that Inverse/Shot section for details.

Summary of the HVD Data Screen for Slope Stakeout

The function keys on the HV D Data screen (Figure 6-17) perform the following:

<F2>Prev— Returnsto the active stakeout screen.

<F4>Updt— Indicates the computed information based on the measurement is
to replace the data currently on the active stakeout screen.

<F6>Rec—  Saves (records) the entire screen data, as displayed, to the Record

(.REC) file.

<F8>OR_- Return user to Orientation screen.

<Esc> — Backs up one screen.

The data displayed on the Slope Stakeout HVD Data screen is as follows:

AZ: - Azimuth of the catch point entered on the active stakeout screen.

BR: — Bearing of the catch point entered on the active stakeout screen.

HZ: - Displays instrument measurement or the input by user on data entry
screen.

VT: - Displays instrument measurement or the input by user on data entry
screen.

DS - Displays instrument measurement or the input by user on data entry
screen.

SS. - Computed station based on the current shot point.

00: - Computed offset based on the current shot point.

7Z: — Computed elevation of the current shot point.

DzZ: - The algebraic difference between the known elevation (ZC:), the
computed elevation (ZZ:) plus the vertical offset (VO:). Thatis, (ZC
+VO -Z2).

DH: - Horizontal distance from occupied station point to the current shot
point.

Summary of Slope Staking Situations

If any of the situations that follow occur, the prism can be moved toward or
away from the instrument, and left of right of the current shot position, to
attempt to reach the catch point. If the shot is still not within tolerance, the
design slope ratio (VH:) can be changed on the slope stakeout screen to bring
that point within tolerance.
- The computed sloperatio (VH:) does not equal the design sloperatio.
The vertical cut/fill distance, DeltaZ (DZ:) is not equal to zero.
The computed offset (OO:) is not equal to the design offset.
These values are not within the tolerance all owed.
If the user cannot use the data computed because of obstructions, etc., the
prism can be moved, the instrument re-sighted, and a new measurement
taken.
If the staff height (SH:) is changed, the vertical cut/fill distance, Delta Z
(DZ:) and the horizontal distance (DH:) will be updated accordingly.
Changing the horizontal angle (HZ:) will change the right angle offset
(RO:) accordingly. The Delta Z (DZ:) will be the difference between the
known the Z coordinate (ZC:) computed from the hinge point
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Vertical/Horizonta ratio (VH:). The length of offset (LO:) will show the
distance, plus (+) or minus (-), from the instrument based on the stationing
(ST2).

If the measurement data displayed on the HVD Data screen are the values
that will be used instead of that computed from the entered hinge point and
catch point, the user presses <F4>Updt. The Slope Stakeout screen will
display with the data changed based on the measured point. The
measurement values will be displayed for both the hinge point and the catch
point.

The user can continually update screens manually or automatically.
Computations work based on measurement data from an instrument or
manual entry (<F1>Meas). The screens that utilize this function should
update based on the HZ:, VT:, and DS:. measured in the field (and if aVO:
is entered).

When the user is satisfied with the results of the measurement information,
press <F4> Data. The catch point data is then updated based on the last
information displayed on the Slope Stake Shot screen. This data can then
be saved to the write control file by pressing <F5>Save.

When the current catch point is completed, the user presses the <F2>NewP
key to start staking out the next catch point. All the fields in the screen will
be cleared and the values are removed from the program memory.

Additional Computation Functions

Azimuth/Bearing and Distance Between Points

The Orientation and Shot/Inverse screens can aso be used to compute the
inverse horizontal distance, azimuth, and bearing for points other than the
occupied station and backsight. Thisis done by entering the point numbers or
coordinate values of the points desired on the left and right sides of the
Orientation screen, as shown in Figure 6-7. Press <F1>Shot to view the
computed information for the azimuth (AZ:), bearing (BR:) and the horizontal
distance (DH:) between the two points on the Shot/Inverse screen as shown in
Figure 6-8.

Coordinates Computed from Azimuth and Distance

Coordinates for points not included in the control file can be computed and
saved by inserting the azimuth/bearing and distance measured to that point.
This function is part of the Alignment/Control Stakeout screen shown in Figure
6-10. The azimuth or bearing and distance can be computed from the
measurement information to the point shot or entered manually. SDMS
Collector displays the YC:, XC:, and ZC: for the desired point. The coordinates
computed will be based on the occupied station point, staff height, and
instrument height entered on the Orientation screen.

Press <F5> Save to record the point coordinate data to the Write Control file. If
no point number has been entered, the user will be prompted to assign one.

Creating Catch Points and Measuring Slopes

The user can also create a catch point and measure slopes at any desired

position, elevation, or vertical/horizontal ratio, based on a hinge point. Thisis

done by using one of the following combinations on the Slope Stakeout screens:
Compute the Catch Point Offset — Enter the hinge point data ST:, OF;,
ZC:); aVertical/Horizontal Ratio (VH:), and, catch point elevation (ZC:).
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1 - Enter PN from CTL file.

2 No control points, all manual entry based on an alignment..

3 Manual Entry to get new OF

4 Manual Entry to get new ZC

Computations

Compute the Catch Point Elevation — Enter the hinge point data (ST:, OF:,
ZC), Vertical/Horizontal Ratio (VH:), and, catch point offset (OF:).
Compute the Vertical/Horizontal Ratio — Enter the hinge point data (ST:,
OF:, ZC:), and the catch point data (ST:, OF:, ZC:).

Note: The VH: is held for computations until the value is deleted or the user
presses <F2>NewP. This allows the user to change the offset of the catch point
to compute the elevation, or to change the elevation of the catch point to
compute an offset based on the elevation.

The desired information will then be computed based on the data input. The
position of the desired point can also be based on the measurement information
for that point. The update function <F4>Uptd on the HVD data screen, as
shown in Figure 6-17, isused in this case.

Ratio Computations Hierarchy

To compute the vertical horizontal ratio between the hinge point and catch point,
or to compute an offset or elevation based on VH: requires data be entered in a
specific manner. The tables that follow indicate the order data should be
entered.

E = Entered as known from CTL or Manual Entry

C = Computed value based on entered information

#IN BOX = Order data should be entered to compute values for other than

VH:.

Hinge Point PN:E Hinge Point PN:E

ST: From CTL ST: Equal Hinge Point

OF:. From CTL: OF: From CTL

ZC: From CTL ZC: From CTL

VH:C

Hinge Point PN: Hinge Point PN:

ST: E #1 ST: Equal Hinge Point (#2)
OF:. E: #3 OF: E #5

ZC:. E #4 ZC: E #6

VH: C

based on VH: and ZC: (of Catch Point)

Hinge Point PN: Hinge Point PN:

ST: E #1 ST: Equal Hinge Point (#2)
OF:. E: #3 OF:. C

ZC:. E #4 ZC: E #5

VH: E #6

Note: Numbers 1-5 can come from the CTL originally.

: based on VH: and OF: (of Catch Point)

Hinge Point PN: Hinge Point PN:

ST: E #1 ST: Equal Hinge Point (#2)
OF:. E: #3 OF: E #6

ZC:. E #4 ZC. C

VH: E #5
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Note: This scenario (Number 4) would only work if the Hinge Point OF: and
ZC: have been CLEARED by the user. Blank spaces ARE NOT =0. Then the
desired Hinge Point OF: would be entered to compute the Hinge Point ZC:.

Batch Computations

SDMS Collector batch computations processes a project file by reducing the raw
angular and measurement data to produce a coordinate control file. To prepare
for computations:

1. Edit the project file, if necessary.

2. Name the appropriate control filesin the CNTL.CFG file.

3. Check thetolerances set in the TOL.CFG file.

Starting Batch Computations

To start batch computations from the main menu, press <F3> Comp. To start
batch computations from the project mode, a any MIOC prompt, press
<F7>Func, then <F3>Comp.

SDMS Collector asks the user to name the file to compute. If the user is
accessing computations from the project mode, the current project file name is
suggested. This file can be accepted by pressing <ENTER> or a different
project file name can be entered and computed.

SDMS Collector displays the selected project file and the named control files, as
shown in Figure 6-18, and asks if the user wants to proceed. Before continuing,
check the displayed file names for any errors.

Batch Computations

Input File: C:\SDMS\NPRJMNTESTAGSTRAY.
Read-Control: C:\SDMS\PRJMSHG/C.CTL
Write-Control: C:\SDHMS\PRJNCOMP.CTL
Hz-Alignment:

0K to continue? Y/N

Figure 6-18 Batch Computation Set Up

The Batch Computations screen displays:

- Theinput fileisthefile to compute.
The read-control file is the L1: primary location control file named in the
control configuration file.
The write control file is the WC: (write control file) named in the control
configuration file and where SDMS Collector writes the computed
coordinates for this project. If no write control file is specified, SDMS
Collector uses the input file name to identify the write control file. It uses
the same file name with the CTL extension.
SDMS Caollector uses the horizontal alignment file during cross-section
computationsto produce XY coordinates.

If the user types Y (Y must be pressed twice), the batch computations start. |f
the user types an N SDMS Collector returns to where the user accessed the
computation function to allow the user to make necessary changes to the control
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configuration file. The user then proceeds with computations as explained
above.

Computation Results

Screen Reports

SDMS Collector produces various screen reports for the computed project,
depending on the type of survey task. SDMS Collector displays each screen and
waits for the user to press akey to continue to the next screen.

The first option that SDMS Collector offers the user is the opportunity to
observe the reductions of any angle sets that are contained in the project file.
SDMS Collector offers a Yes or No option to let the user choose to review or
not to review the set reduction results. If the user selects Yes, the user is
presented the screen shown in Figure 6-19 which shows the station name, the
mean, standard deviation, the maximum value and the minimum value of each
horizontal angle, vertical angle and distance measured for a particular set.

1808 BS
Horz Vert Dist
Mean 359.59550 90.00000 1940.57000
Sdev D.00000 0.00000 0.00000
Max 359.59550 90.00000 1940 .57000

Min 359.59550 90.00000 1940 . 57000
Range 0.00000 0.00000 0.00000
Sets: 1 Used: 1 Rejected: O

Figure 6-19 Set Reduction Results

The screen will aso inform the user of the number of sets and if any were
rejected because they did not meet the tolerance requirements. The user may
scroll through each set by using the < - > or the< ™ > keys. If the user selects
not to review the set reduction results, the set reduction is performed in the
background and will not be displayed on the screen.

Note: If at any time there is a warning that a measurement is not within set
tolerances, the user can hit the Esc key and this will terminate the computation.
From there the user may then edit the project file for alater re-calculation.
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SDMS Collector computes the angular and linear miss-closure for traverse and
combination tasks, if closing coordinates are recorded. The results, as shown in
Figure 6-20, are displayed as the total number of set-upsin the traverse loop; the
total traverse length; the angle closure; the angular error per turn; the latitude
closure error; the longitude closure error; and, the ratio of precision.

Traverse Computations Loop # 1
Humber of Setups :

Total Traverse Length : 15716.72144
Angle Closure : 7.568012 Secs

Error Per Turn :1.5136023 Secs
#-Closure Error : B.547141
Y-Closure Error : —-0.701825

Figure 6-20 First Screen of Traverse Report

Pressing <Enter> will bring up the next screen, as shown in Figure 6-21. that
shows the adjusted azimuth closures; the latitude closure error; the longitude
closure error; the elevation closure error; and, the ratio of precision.

Linear misclosure : @.889900
Ratio of precision = 1:17661

Figure 6-21 Second Screen of Traverse Report

Report Files

The information displayed in the set reduction screens is stored in file SET.TMP
in the temporary directory specified in the 1/O configuration file. The
information displayed in the traverse adjustment screens is stored in file
REPORT.TMP in the temporary directory. These files can be printed from DOS
or Windows on a PC. The temporary files are overwritten with the most recent
data each time batch computations are performed.

Note SDMS Collector will report if any points are out of specified tolerances.
The Finished Write Control File

When SDMS Caollector finishes the computations and reports, it writes the
coordinates to the write control file. These results are written in control file
format. If the named WC: file contains data, SDMS Collector overwrites the
existing data. If there are missing values, SDMS Collector writes in -
999999.000. Two pointsin an SDMS control file might look like:

AC:0S

PN:2

Y C:14812.479

XC:553.715
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ZC:83.771
PD:CNTRL PT
AC.0S

PN:3

Y C:-999999.000
XC:-999999.000
ZC:83.771
PD:BENCH MARK

Basic Rules of Batch Computations

Horizontal Tasks
Traverse Task (TK:TRA)

How batch computations function depends on the task being used. The
information that follows explains how the computations are performed.

SDMS Collector will first reduce any set measurements in the project file. Then
compute the raw error of position closure and the azimuth closure will be
computed. It will also compute the azimuth adjusted position closure. If these
closures are within tolerances, SDMS Collector will automatically adjusts the
traverse using the Compass Rule. If the closures are not within tolerances, the
user will be asked if they still want to proceed with the adjustment. If not,
SDMS Collector will just put the unadjusted coordinatesin the CTL file.

Note: SDMS Collector will also compute trigonometric elevations, but it will
not adjust them to intermediate known elevations and it will not use distance
reductions to backsight shots for the closure or adjustment computations.

Combined Task (TK:COM)

SDMS Collector will first compute and adjust the traverse portion. It will then
use the adjusted traverse points to compute all sideshots, multi-stub shots,
intersects, etc. Any sideshots are computed from these adjusted shot elevations.
If the traverse is not complete, SDMS Collector will proceed as if it were a
Radial Topography task.

Radial Topography Task (TK:RTO)

SDMS Collector will first compute any resections. Then it will compute
sideshots, multi-stub shots, intersects, etc. If there is an active horizontal
alignment, then SDMS Collector will project the shot positions onto the
alignment to compute the station and offset for each shot.
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Vertical Tasks
Single Wire Level Task (TK:LEV)

SDMS Collector will compute the error in vertical closure and if within
tolerance, will then adjust the shot elevations by the error of closure divided by
the number of turning points. As with horizontal tasks, if the closures do not
meet tolerances, the user is asked if adjustment should continue or not. If not,
the unadjusted values are put in the CTL file.

Three Wire Level Task (TK:3WR)

SDMS Collector will compute the error of vertical closure and the stadia
imbalance. If closure is within tolerance, elevations are adjusted just like for
single wire leveling (based on number of turns). SDMS Collector does NOT
adjust three wire levels based on length of sights as some survey texts suggest.

Cross Section Task (TK:XSE)

SDMS Collector first computes the single wire level loop if one exists. It then
computes the sideshot elevations. Finally, if there is an active horizontal
alignment, SDMS Collector will merge the partially computed project file with
this alignment to compute the XX: and YY: for each sideshot. The end result
will be the similar to a radial topography computation having an active
horizontal alignment in that every sideshot would contain an XX:, YY:, ZZ:.

However, in this case the station and offset values would have been measured,
so they would be labeled with ST: and OF: instead of SS: and OO:. The level
closureis not adjusted even if thereisaclosed level loop in the project file.

SDMS Collector also supports Hand Level Shots. These would be computed
similar to regular sideshots after adjustment of the main level loop. Chapter 3
for the procedure used to enter hand level shots.

Note: Computed values in an SDMS CAL file produced by SDMS Processor
will always have adouble character tag

Note: All other SDMS tasks are basically subsets of those discussed above and
would follow similar rules related to computations and adjustments.
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Chapter 7 The Editor

Start Editing

SDMS Collector provides the user with an ASCII file editor, so it is not
necessary to exit SDM S Collector to edit most files.
- The SDMS Collector editor edits thesefiles:

Raw datafiles

Edited datafiles

Coordinate control files

Alignment files

User shot sequencefiles

The task/activity definitionsfile, TASK. TGS

Configuration files

Calculated files

Note To maintain file integrity, the SDMS Collector help files can be edited
only by using a generic ASCII editor. See Chapter 9 Customizing SDMS
Collector for details

The editor works the same way on all SDMS Collector files, but how the user
accesses each type of file varies with the file type.

To Edit This Type of File Use ThisMain Menu
Key

Alignment files (extension ALI) <F2> Edit *

Control files (extension CTL) <F2> Edit *

Project files (extension PRJ) <F2> Edit *

Edited project files (extension EDI) <F2> Edit*
Task/activity definitions (TASK.TGS) <F2> Edit *

Sequence Files (extension SEQ) <F2> Edit*
Configuration files (extension CFG) <F7> Configurations **

*|n project mode press <F7> Functions, then <F2> Edit
**|n project mode press <F7> Functions, then <F7> Configurations

The edit function key can be accessed from two placesin SDMS Collector:

1. Fromthe main menu, press the <F2> Edit key to select edit mode.

2. In project mode at the MIOC prompt, press the <F7> Functions key, then
the <F2> Edit key to select edit mode.

How to Select a File to Edit

When the user presses the Edit key, SDMS Collector prompts the user for the
name of the file to edit. SDMS Caollector suggests the default data path in the
DP: dataitem in the 1/O configuration., as shown in Figure 7-1.
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Load File —>

C:\SDHS\PRJN . PRJ

Dir | [ | | | | |

Figure 7-1 File name prompt

If SDMS Collector is in project mode, it suggests the active project file name.
The cursor is at the beginning of the file name. The user can type in the name of
the file to edit (change the path, if necessary) or press <F1>Dir key to browse
the directory to pick up thefile.

If the user presses <F1> Dir, SDMS Collector prompts the default directory path
with the file extension .PRJ, as shown in Figure 7-2.

Ins

Choose Directory Path
C:\SDMSA\PRJN= . PRJ

Figure 7-2 Default directory path

1. Press <ENTER> to see the files in the default path. If the fileislocated in
another directory, change the path before pressing <ENTER>.

2. Move the cursor to the desired file and press <ENTER> to select it for
editing.

When afile is selected, SDMS Collector changes to edit mode. The cursor will

be at the top of thefile.

If the current project file is edited from project mode, the edit screen contains
the current project file and the cursor is at the bottomof thefile.

How to Create a New File

If an edit file that does not exist is named, SDMS Collector responds “NOT
FOUND OKAY TO CREATE? YES NO”, as shown in Figure 7-3:

C:\SDMSNPRJMNEY .PRJ
Hot Found 0k to Create? fes [o

Figure 7-3 Create a new file
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Editing Files

The Editor

Typea to create the file and begin editing.
TypeanN to exit editing.

The edit screen, as shown in Figure 7-4, has three main parts:
The status line (line 1)
The datalines (lines 2 through 7)
The editing special function keys (line 8)

HARK .PRJ | Edit |
PR:TEST CC

TK:RTO

AC:0S

PN: 201

YC:121352.293
HC:538667.375
|__Srch Recl [Prnt]FilelUndo | |

Figure 7-4 The edit screen

Thefirst line of the edit screen lineisthe statusline. It lists:
The name of the edit file
The editing mode, either Edit or Edit® Search
Theline number of the edit file on which the cursor is sitting
The status of the insert toggle (when Ins appears, the insert toggle is turned
on)

The next six lines act as a window to edit the file. The bottom line of the edit
screen label s the active special function keys for the current editing mode.

Keys Used in Editing

The SDMS Collector editor has various shortcut editing keys available. These
shortcut keys are listed below.

Note: In the table that follows, the <Ctrl> key is represented by the ~ character.
For example, D means press and hold <Ctrl> and then press D.

I

T Movesthe cursor to thefirst linein thefile (Top-of-
File)

B Moves the cursor to the last line in the file (Bottom+-of-
File)

<Home> Moves the cursor to the top line of the display window

<End> Moves the cursor to the bottom line of the display
window

<PgUp> Moves the cursor up one screen (6 lines)

<PgDn> Moves the cursor down one screen

< > Moves the cursor up oneline

<- > Moves the cursor down one line

<® > Moves the cursor one space to the right
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<= > Moves the cursor one space to the | eft

<Tab> Moves the cursor from the left side of the colon (data

tag) to the right side of the colon (datatag).

<Shift><Tab> Moves the cursor from the right side of the colon (data

field) to the left side of the colon (datatag)

<backspace> Moves the cursor to the left one character at atime and
deletes the character

<Del> Deletes the character under the cursor

<Ins> Toggles insert mode on or off

"D Deletes the line on which the cursor is sitting; place the

line in the recall buffer

L Clearsthe line from where to cursor is sitting to the end
of the line and does not placethelinein the recall
buffer

N Inserts a new line above the cursor

<?> Reviews the definition of a datatag or restricted
response, if any

<Esc> Brings up prompt for user related to saving changes or

not

Changing Data in a Line

1

2.

Inserting a Line

wWN P

Clearing a Line

Usethe <~ > and < - > keys to position the cursor on the line to be
changed. This highlights theline.

Type over the old data with new information. The user can change the data
tag, the datafield, or both.

Position the cursor on the line above which to insert ablank line.

Usethe <CtrI>N NEW LINE command to create ablank line.

Type the appropriate information on the blank line and press <ENTER>.
This enters the new data and creates a new blank line for more additions.
Enter more information, or press<ENTER> on the blank line to “close” it.

Note Clearing aline is not the same as deleting it. To delete the line and place
it in the recall buffer, use the <Ctrl>D DELETE LINE command.

1
2.

Deleting a Line

SN

Inserting Characters
1

Position the cursor at the beginning of the lineto be cleared.
Use the <Ctrl>L CLEAR LINE command to clear the line for new information.
Cleared lines are not placed in the recall buffer.

Place the cursor on the line to be del eted.

Use the <Ctrl>D DELETE LINE command to delete the line.

SDMS Collector puts the deleted line in the recall buffer. See The Recall
Buffer section.

Move the cursor to the spot where the information is to be added with the
< >, < >, < >, or ® > keys. When the insert toggle is on and the user
types new characters, existing information is pushed ahead of the new input.
Turn the insert toggle off by pressing <Ins>.
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Deleting Characters

Using <F6> Undo

Recording the Edit

The Recall Buffer

There are several waysto delete characters:
Position the cursor on the character to be deleted and press <Del>.
Position the cursor one character to the right of the character to be deleted
and press <backspace>.
Use the <Ctrl>L CLEAR LINE command to clear all characters from the
cursor position to the end of theline.
When the Ins toggle is turned off, position the cursor on the character to be
deleted and press the <spacebar> to type over the character with a space.
Or, type over the character with another character.

If an edit has been made but it needs to be changed, press the <F6> Undo key
before pressing <ENTER>, < - >or <~ >. <F6> Undo restores the original
information.

Note The <F6> Undo key does not “undelete” aline. Deleted lines must be
recalled from the recall buffer.

The user must move off an edited line with <ENTER>, < - >or < = > before
saving the file for the edit to take effect, otherwise changes to that line are not
recorded in the saved file.

Each time a line is deleted with the <Ctrl>D DELETE LINE command, SDMS
Collector puts the deleted line in the recall buffer. The recall buffer holds a
maximum of 50 lines.

The recall buffer fills with the most recently deleted line at the top. When the
recall buffer becomes full, it makes room for new lines by deleting the oldest
linesfirst.

Suppose the user deleted the following linesin the order indicated:
AC.SS
PN:1003
PD:IRON PIN - deleted 2"
PD:IRON PIN USGS 1477
HZ:176.003
VT:89.404
DS:848.76
CM:OBSERVED 888 - deleted 3
CM:NSP - deleted 1%
The recall buffer holds these deleted linesin this order:
CM:OBSERVEDS8-88 - lastin, first out
PD:IRONPIN - recalled next
CM:NSP - firstin, last out

To Recall Deleted Lines:
1. Position the cursor where to insert the recalled line.
2. Press<F3> Recall to recall the line most recently placed in the recall buffer.
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Ending Editing

3.

The Editor

One line is recaled each time <F3> Recall is pressed. Once a line is
recalled, it is no longer in the recall buffer (unlessit is deleted again).

SDMS Collector clears the recall buffer when the current editing session is
closed.

The user can search for information in many different ways. The wildcards “*”
and “?’ can be used to specify the search expression.

Enter this | Tofind this

PN:100 Point number 100

PN:39? Point numbers beginning with 39 and ending in any

single character

PN:39* Point numbers beginning with 39 and ending with any

one or more characters

PN:* All point numbers

**:IRON PIN Any data tag with the data IRON PIN

Tosearchinthefile:

1

From edit mode, press <F2> Search. SDMS Collector prompts for a search

expression. Enter an expression using the conventions listed above, and

press<ENTER>.

The search menu appears and the function key line changes to show the

search mode function keys. After the user enters the search expression

SDMS Collector provides several choices:

a.  Press<F7> Previousto search backward for data matching the search
expression. Press <F7> Previous as many times as necessary.

b. Press<F8> Next to search forward for data matching the search

expression. Press <F8> Next as many times as necessary.

Press <F2> New to enter anew search expression.

Press <F3> Recall to recall a deleted line.

Press <F4>Print to print thefile.

Press <F5> File to select file operations.

Press <F6> Undo to undo an edit.

Perform normal editing functions.

Press <Esc> to return to edit mode.

Tsae@meao

Once editing is complete, the data can be saved by pressing <F5> File, SDMS
Collector provides the following options:

<F1> Read: Insert anew file at the cursor

<F2> Write: Save thefile to anew file name and resume editing
<F3> Save: Save thefile to the same file name and resume editing
<F4> Exit: Savethefile to the same file name and quit editing
<F5> Quit: Lose edits and quit editing

The user may also exit editing by pressing <Esc>. SDMS Collector asks: “OK
to Lose Edits? Yes No”

TypeaY to lose edits and return to the starting point (either the main menu
or project mode). If the changes have already been saved, then answering
Y to this question WILL NOT lose the edits.

Type an N or press <Esc> to continue editing.
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Note: The <F3> Save and <F4> Exit file operations functions do not appear if
overwrite protection isturned on (OP:Y es) in the system configuration file.

Overwrite Protection

The user cannot overwrite files if the overwrite protection toggle is turned on
(OP:Yes) in the system configuration file. This means the user cannot save the
edited file to the same file name. Instead, the edited file must be saved to a new
file name using a file extension such as .EDI OP:Yes aso prevents the user
from editing the current project file during data collection (although the wser
may view it in the editor). This function makes sure the raw project file (.PRJ)
remains as collected in the field, which may be important for legal reasons.

Abandoning the Edits

Combining Files

If the user wants to discard all of the changes to the file, press <Esc>. SDMS
Collector prompts:

OK to Lose Edits? Yes No
TypeaY to lose edits. SDMS Collector returns to starting point (either the
main menu or project mode).
Type anN to continue editing.

Position the cursor on the line below which toinsert the new file.

Press the <F5> File key.

Next, press the <F1> Read key.

SDMS Caollector asks the name of thefileto insert. Enter the file name,
press<ENTER>.

5. SDMS Collector inserts the new file into the edit file.

~AwdhE

Printing a File Within Editing

1. Turntheprinter ON LINE and set it to TOP OF PAGE before executing
print commands.

2. From edit mode, press <F4> Print. SDMS Collector prints the file from the
cursor position to the end of thefile.

3. Printing occurs on the print device (PD:) in the I/Oconfiguration file. The
print device choices are:

comMm1 Device onthe COM1 serial port
COM2 Device on the COM2 serial port
LPT1 Device on the 1% parallel port
LPT2 Device on the 2" parallel port
CON Screen display (console)

4. Press<Esc>to stop printing. SDMS Collector asks: “Areyou sure? Yes
NoO”
Typea to stop printing.
Type anN to resume printing.
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Chapter 8 Disk Management and Communication

SDMS Caollector lets the user manage files without leaving the program. This
chapter explains how to use these SDMS Collector file handling and disk
management functions:

Disk Management

Access the disk operations menu

Select files to use with disk operations

Use <F1> Directory to view filesin any directory on the disk
Mark filesin adirectory for use in adisk operations function
Use the SDM S file naming conventions

Copy afileor batch of files

Delete afile or batch of files

Rename afile or batch of files

Print files

Send files to or receive files from other computers through the RS-232
(serial) port

The Disk Operations Menu

The disk operations menu shown in the figure 8- 1 can be accessed from

The main menu by pressing <F5> Disk
The Project mode by pressing <F7> Functions, then <F5> Disk

I | Disk Operations |INEEG_G_—_

Date:04/18/96 Time:16:49:45
Disk Space Avail:?270991360

Pick a Disk Command

Dir_|CopyRenmiDel | | | | |

Figure 8-1 The Disk Operations Menu

From the disk operations menu the user can:

Press <F1> Directory to view adirectory listing

Press <F2> Copy to copy files

Press <F3> Rename to rename files

Press <F4> Delete to delete files

Press <Esc> to return to starting point (either the main menu or data
collection)

Note The <F4> Delete key does not appear when file removal protection is
turned on (RP:Y es) in the system configuration file.

Selecting Files

SDMS Collector offers a built-in file manager that can be used without exiting
the program. A file must be named for nost of these operations. Thisincludes:
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Opening a project

Editing afile

Performing disk operations

Performing 1/0 (send, receive, and print) operations

The File Request Prompt

When SDMS Collector asks the user to name afile, it uses the path set underthe
default path data tag (DP:) in the I/O configuration file. Notice that the insert
toggleis on, as indicated by Insin the upper right corner of the screen. It can be
turned off and on by pressing <Ins>.

The user may change the displayed path, then type in a file name and press
<ENTER> to select thefile, or press <Esc> to exit file selection.

Figure 82 shows atypical SDMS Collector file request prompt:

Ins

Cop
C: \SDHSA\PRJ\= . =

Dir | | | | | | | |

Figure 8-2 A File Reguest Prompt

Viewing a Directory

To see the files in a directory, press <F1> Dir when prompted for a file name.
The user can change the default path and use DOS wild cards to narrow the list
from which to choose when using <F1> Directory. When SDMS Collector
displays the correct path, press <ENTER>to view the directory, as shown in
Figure 83, or press <Esc> to exit.

C: \SDMS\PRJ\= . =

ARDOT <DIR> b 2:45p
THDOT <DIR> - 2.45p
WIDOT <DIR> 4-12-96  2:45p

MARK . CTL 4576 3-01-96  3:28p
MARK . AL I 3158 2-01-96  4:31p
Dir Hark[WALLALI] |~ T 1

Figure 8-3 Viewing a directory

To pick afile from a directory, press <F1> Dir at the file name prompt. Change
the path and use wildcards to narrow the list before pressing <F1> Dir. When
SDMS Caollector displaysthe correct path, press<ENTER>.

When SDMS Collector displays a directory:

- Select afile by moving the cursor to the file name and pressing <ENTER>.
Usethe<- >or<™~ > and Page Up or Page Down, to move the cursor to a
file name or directory entry.

View the parent directory by pressing <ENTER> on ..<DIR>
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Disk Management and Communication

View another directory by pressing <ENTER> on the directory name

Name a new directory to view by pressing <F1> Dir and entering a new
path specification (use wildcardsin the path specification, if desired)

Press <Esc> to exit without selecting afile

ets

The user can enter a file specification for viewing a certain subset of filesin a
directory. Wild card characters, or specific characters or extensions, in addition
to the path can be included. For example:

Enter this To view

C\SDMS* * All filesin the SDM S directory on drive C:
CASDMSDATA\*.P | All filesinthe SDMSDATA directory on drive C:
RJ with the file name extension PRJ

A:\PR8909* * All fileson the A: drive beginning with the letters

PR8909 with any file name extension

A\N.S All files on the A: drive with atwo letter file name

with an extension of Sfollowed by any or no
characters

Marking Files in the Directory

It is possible to choose several files to copy, rename or delete. Sometimes
wildcards are inefficient because the desired file names are so varied. In this
case, use the file selection tools available on the directory display function keys:

<F2> Mark places aflag on filesto be used in the selected operation.

<F2> Mark acts as atoggle. That is, the first time it is pressed it on afile
name, it marks the file. The next time it is pressed, it removes the mark,
and so on.

<F3> +All automatically marks all the files in the displayed directory for
the selection made. Thisisfaster than marking every file individually.

<F4> -All removes all file marks.

<Esc> returns to the disk operations menu with no files selected.

File Management Functions

How to Copy Files

NP

A~ w

From the disk operations menu, press <F2> Copy.

Enter the name of afileto copy. Usewildcardsto specify more than one
file. The user also may use <F1> Directory. At the directory select files
with <F2> Mark, <F3> +All or <F4> -All.

When all files are selected, press <ENTER>.

SDMS Collector prompts the user to name the destination file(s). Enter a
file name specification (change the path, if necessary), and press
<ENTER>. Usedifferent file name specifications, depending on the
desired effect. For example:

Destination Effect

TRAV.PRJ | OLDTRAV.PRJ | Copiesthefile named TRAV.PRJto a

new file named OLDTRAV.PRJ.

* RAW *.PRJ Copies all files with the extension
RAW to fileswith the extension PRJ
* . SEQ ALL.SEQ Copies all files with the extension

SEQ to one new file named ALL.SEQ
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How to Rename Files

How to Delete Files

How to Print Files

Disk Management and Communication

After SDMS Collector copies thefiles, it returnsto the disk operations menu.

1
2

3.
4.

From the disk operations menu, press <F3> Rename.

Enter the name of afile to rename. Use wildcards to specify more than one
file. The user also may use <F1> Directory. All the directory select files
with <F2> Mark, <F3> +All or <F4> -All

When all desired files have been selected, press <ENTER>.

SDMS Collector prompts the user for the new name of the selected file(s).
Use different file name specifications, depending on the desired effect. For
example:

Destination Effect

TRAV.PRJ OLDTRAV.PRJ | Renamesthefile TRAV.PRJto anew

file named OLDTRAV.PRJ

* RAW * PRJ Renames files with the file name

extension RAW to new fileswith the
file name extension PRJ

After SDMS Collector renames the files, it returns to the disk operations menu.

Note The <F4> Delete key does not appear when file removal protection is
turned on (RP:Y es) in the system configuration file.

1
2.

From the disk operations menu, press <F4> Delete.

Enter the name of afileto delete. Use wildcards to specify more than one
file. User also may use <F1> Directory. At the directory select files with
<F2> Mark, <F3> +All or <F4> -All.

When files have been selected, press<ENTER>. SDMS Collector asks if
the selected files are to be deleted. For example, if four files are selected to
be deleted, SDM S Collector asks: Delete (4) Files Yes No

Typea to delete the selected files.
Type an N or press <Esc> to cancel the deletion process and return to the
disk operations menu.

SDMS Caollector can print project, control, alignment, sequence, tag, and
configuration files. Such files can be printed from several spotsin the program:

From the main menu press <F4> 1/O, then <F5> Print.

From project mode press <F7> Function, then <F4> 1/0O, and finally <F5>
Print. SDMS Collector prompts the user to name afile to print. The user
may use <F1> Directory to view a directory before entering a file name.
The user may also select afile from the displayed directory.

From edit mode, position the cursor at the point in the file where printing is
to begin. Press <F4> Print. SDMS Collector prints the file being edited
from the cursor position to the end of thefile, then returnsto the edit mode.

Always print default and original files before editing. Printed copies are useful
for documentation, or may be used as an editing road map.

Naming the Print Device
User can name any of the following print devices under the PD: datatag in the

system configuration:

|COM1

‘ Serial printer on the COM1 serial port |
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COM2 Serial printer on the COM?2 serial port
LPT1 Parallel printer on thefirst parallel port
LPT2 Parallel printer on the second parallel port
CON Screen display (console)

How to Print from Project Mode
1. From the main menu, press <F4> 1/O, and then <F5> Print.
2. From project mode, press <F7> Functions, then <F4> |/O, then <F5> Print.
3. SDMS Collector prompts the user to name afile to print. User may use
<F1> Directory to view a directory before entering afile name. User also
may select afile from the displayed directory.
4. SDMS Caollector printsthe file and returns to the starting point.

How to Print from Edit Mode
1. Position the cursor at the point in the file where to begin printing.
2. Press<F4> Print.
3. SDMSCaollector printsthe file being edited from the cursor to the end of
the file, then returnsto edit mode.

Special Considerations Disk Operations

The removal protection toggle must be turned off in the system
configuration (RP:No) in order to delete files. See Chapter 9 Customizing
SDMSCollector, for more information.

When copying files by name, both the source file name and the destination
file name must be specified. The user can keep the same file name for both
the source and destination files.

If the destination file exists and the overwrite protection toggle is turned on
in the system configuration (OP:Yes), SDMS Collector warns that the
destination file exists, and asks the user to verify the overwrite before
copying over the existing file.

When specifying destination file names, *.* can be used to keep the same
name asthe source file.

Communications

SDMS Collector provides RS-232 transfer communications for sending and
receiving filesto and from other computers. The I/O configuration defines these
communications parameters.  Specific instructions for editing the 1/0
configuration are found in Chapter 9, Customizing SDMS Collector.

NOTE that these parameters are NOT currently used when communicating
between an SDMS Collector hardware platform and a total station. Those
communication parameters are hard coded into the SDMS Collector program
based on the total station default parameters of the instrument manufacturer.
SDMS Collector usesthe instrument type (1T:) response to select the appropriate
internal parameters for communicating with atotal station.

The Default PC Communication Parameters

The default communications parameters for communicating with a standard
IBM -PC are:

Setting Explanation
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B1:9600 Baud rate: 9600
P1:NONE Parity: NONE
D1:8 Data bits: 8
Sl Stop bits: 1

Sending a File to Another Computer

Use these steps to send afile from SDM S Collector to another computer

1

2,

5.
6.
7.

Get the destination computer ready to receive the file. Make sure al cables
are connected properly and that all devices are powered on.

Be sure the communication parameters are set correctly in SDM S Collector,
on both the host and destination computers. The program must be running
on both the host and the destination computer.

From the SDMS Collector main menu, press <F4> /0. SDMS Collector
automatically checksto see that the communication deviceis present.

On the destination computer, enter the SDMS Collector file namethat isto
receive the dataand press <ENTER>.

Begin the transfer at the destination computer by pressing <F1> Recv.

To start the transfer, press<F3> Send on the host computer.

When file transfer is complete, SDM S Collector returns to the main menu.

Note The file transfer must begin with the computer receiving the file
(destination) being started first, then send the file from the host computer.

Receiving a File from Another Computer

Use these steps to receive afilein SDMS Collector from another computer

1

2.

Get SDM S Collector ready to receive thefile. Besureal cables are
connected properly and that all devices are powered on.

Be sure the communication parameters are set correctly in SDM S Collector
on the source and destination computers.

From the main menu, press <F4> 1/0. SDMS Collector automatically
checksto see that the communication device is present.

Name the SDMS Collector file to receive the data and press <ENTER>.
Begin the transfer at the other computer.

When file transfer is complete, SDM S Collector returns to the main menu.
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Chapter 9 Customizing SDMS Collector

SDMS Collector lets the user control the personality of the data collector. Since
surveying methods vary by user, SDMS Collector is designed to be set up for
different work needs.

SDMS Collector supplies predefined configuration and task/activity settings
(defaults), but also gives the user the tools to change them. Making
modifications is fast and easy with the editing procedures described in Chapter
7, The Editor.

For example, date and time can be stamped into the project at the start of the job,
at each occupied station, or at each shot. If date/time stamping is not wanted at
all, the user can turn it off by setting thistoggle to AD:OFF.

This chapter talks about the configuration files, and about the default

task/activity definitions:

- The 1/0O configuration file sets up data directory paths, controls
communications between SDMS Collector and outside devices, and enters
specific printer controls for reports (such as page length and width, print
headers and footers, etc.)

The project configuration file sets controls for a project, such as the
combination factor or three-wire stadia constant, documenting the units of

measurement used in the project, etc.

The system configuration file defines other data collection conditions, such
as activating the over write protection lock, or specifying automatic data
logging to aprinter, etc.

The control configuration file names the control files and the horizontal

alignment file to use with the projects.

The tolerance configuration file lets the user set certain tolerances for
checking data values during data collection and computations.

The task/activity definition file lets the user modify the sequence of prompts
for normal data collection.

The tags help file can also be modified to include user specified responses
for many of the descriptive data tags as well as to change the length of data
field. HOWEVER, since SDMS Collector uses this file to check for valid
data tags and field entries, the user must be careful not to add or delete any
of the SDMS data tags and definitions. For this reason, editing this file is
not allowed with the SDMS Collector editor. Instead, a separated ASCII

editor must be used.

The Location of the Configuration Functions

Configuration functions can be changed by pressing <F7> Conf at the main
menu or from project mode by pressing <F7> Func, then <F7> Conf. This will
bring up the menu screen, as shown in Figure 9-1, that displays the
configuration files that can be changed. Remember, project configuration cannot
be changed from project mode.
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| Configurations |G

Pick a Configuration to Change

_Sys [ProjiCntl] __[1/0 |Tol | |

Figure 9-1 Configuration screen

To edit a specific configuration, press the corresponding function key.
To edit the task activity definition, press <F2> Edit from the main menu,
thenselect the TASK.TGSfile.

Note The configuration files (all program files with the file name extension
CFG and the TASK.TGS file) must be located in the same directory as the
executable program file (SDMS.EXE). This is aso true for al files with the
HL P extension.

Editing the Configuration Files

All of the editing tools are available for editing a configuration file or the
task/activity definition file. This chapter does not cover how to use the editor.
Before editing files, the user should be familiar with the editing procedures in
Chapter 7, The Editor.

The Order of Items in a Configuration File

The order in which data items appear in a configuration file is not important.
Feel free to rearrange any configuration file.

Remember if two of the same configuration data items are entered in a
configuration file, SDMS Collector uses the last one it finds. (Thisisthe same
rule used in data collection and computations.)

Editing and Saving a Configuration

Use the rules outlined in Chapter 7, The Editor, when editing a configuration
file. However, the save file options, as shown in Figure 92, are slightly
different. Edits to Configuration files are saved by pressing <F1>. A
configuration file can be exited without saving any edits that may have been
made by pressing the ESC key.

C : \SDHS\HUSKY\bin\PROJECT.CFG

Press Esc to return to edit
Press F1 to save the file

SavelQuit{ | | | | | |

Figure 9-2 File save options for configuration files
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The 1/0O Configuration -10.CFG

The I/O configuration controls the flow of data and how SDMS Collector
interacts with other devices.

DP. - The data path tells SDMS Collector where to store and recal
alignment, superelevation, and control files. The path entered here is used
as a default only, and is suggested by SDMS Collector for a file location.
This default may be overridden or changed anytime.

PP: - The project path tells SDMS Collector where to store and recall
project files. The path entered here is used as a default only, and is
suggested by SDMS Collector for file selection. This default may be
overridden or changed anytime.

QP: - The sequence path tells SDMS Collector where to store and recall
sequence files. The path entered here is used as a default only, and is
suggested by SDMS Collector for file selection. This default may be
overridden or changed anytime.

TP: - The temporary path tells SDMS Collector where to place temporary
files during computations. On a data collector or |aptop, this might be set
to an available RAM disk.

SP: - The screen pause controls how long the screen pauses when files or
reports are printed to the screen. Enter the pause in 1/18 seconds (18 = 1
second). The default is 18.

/O Communication Devices

CD: - The communication send/receive device names the port to use when
communicating between SDMS Collector and total stations. The default is
COM1 (RS-232 communications).

/O Communication Parameters

The following 1/0 configuration data tags control communication parameters
between SDMS Collector and other peripheral devices. Both the computer and
the device must use the correct corresponding parameters for successful data
transfer. The default communication parameters are for an IBM-PC. Note that
all communication parameters related to the total station are hard coded with the
instrument driver I T and do not utilize these settings.

I/O Printing Controls

B1: - This tag sets the baud rate. Choose from 300, 1200, 2400, 4800 or
9600. The default is 9600.

P1: - This tag sets the parity. Choose from ODD, EVEN or NONE. The
default isNONE.

PR: - This tag sets the data transfer protocol. Choose XON/XOFF or
NONE. ThedefaultisNONE.

D1: - Thistag sets the data bits. Choose 7 or 8. The default is 8.
S1: - Thistag setsthe stop bits. Choose 1 or 2. The defaultis 1.

Thefollowing 1/0 datatags control printing conditions:
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PD: - Print device names the printer connected to SDMS Collector. The
default isLPT1. The possible choices are:

coM1 Seria printer on the COM1 serial port
COM2 Serial printer on the COM2 serial port
LPT1 Parallel printer on thefirst parallel port
LPT2 Parallel printer onthe second parallel port
CON Screen display (console)

PH: - The print header data tag lets the user enter a 37-character (or less)
alphanumeric page header for reports. Leave this field blank if no header is
needed on the reports. The default is blank (no header entered).

PF: - The print footer data tag lets the user enter a 37-character (or less)
alphanumeric page footer for reports. Leave this field blank if no footer is
needed on the reports. The default is blank (no footer entered).

PL: - The page length data tag controls the intervals at which the printer is
to start a new page. Enter the number of lines per page (standard spacing is
6 lines per inch). The default is 60 lines. Set thisfield to 8 if the PC or data
collector screen display (PD:CON) is used as the print device.

PW: - The page width data tag tells SDMS Collector how wide to print the
reports and files. Enter the number of characters per line. The default is 80
characters. Set this field between 10 and 40 if the data collector or FC
screen display (PD:CON) is used asthe “printer”.

PG: - This datatag turns automatic page numbering on or off. Yesturnsthe
toggle on; No turnsit off. The defaultis No.

TS. - This data tag turns automatic time stamping on or off for printed
reports. Yesturnsthistoggle on; No turnsit off. The default is No.

DT: - This data tag turns automatic date stamping on or off for printed
reports. Yesturnsthistoggle on; No turnsit off. The defaultisNo.

The Project Configuration - PROJECT.CFG

The project configuration can be edited only when the configurations are
accessed from the main menu. That is, once in project mode (data collection),
the user cannot change the project configuration until the project is ended and
SDMS Collector returns to the main menu.

Note SDMS Collector automatically inserts certain information from the project
configuration file directly into the project file, see Chapter 4, Data Collection.

CR: - The curvature and refraction indicates with a Yes or No whether the
project data should be corrected for earth curvature and atmospheric
refraction. The default is Yes. This tells the post processing software to
apply a correction to the slope distance (DS) when computing the horizontal
distance (DH).

WS3: - The three wire stadia constant is used to record the 3 wire stadia
constant value. This value should be consistent with the selected
instrument type. The default is 333.3333.

CF: - The combination factor constant is used to reduce ground distances to
grid distances, and vice versa. The default is 1.00 (no adjustment).
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UL: - The units of length data item documents in which units length data
items are recorded. Choose F (feet) , M (meters), M2 for 100 meter
stationing and M3 for kilometer stationing. The defaultisF.

UA: - The units of angle data item documents in which units angular data
items are recorded . Choose D (degrees), R (rads) or G (gons). The default
isD. The FORMAT for anglesin SDMS is DDD.MMSSS and this is not
decimal degrees. Thisiswhat SDMS Collector is using in computations.

UT: - The units of temperature data item documents in which units
temperature data items are recorded. Choose F (Fahrenheit) or C (Celsius).
ThedefaultisF.

UP: - The units of pressure data item documents in which units barometric
pressure data items are recorded. Choose B (millibars) or | (inches). The
defaultisl.

OS: - This is the old project - opening sequence file that SDMS Collector
automatically calls when a suspended or closed project file is reopened.
Any sequence file can be named here. The default is blank (no opening
sequence for old projects).

NS: - This is the new project - opening sequence file that SDMS Collector
automatically calls when anew project isopened. Any sequence file can be
used here. The default is NEWPR.SEQ (supplied with the program). The
extension, “.SEQ", is not required in the project configuration file.

RT: - The rod type data item specifies the type of rod used during a three-
wire leveling task. If ayard rod is specified, readings are reduced to feet.
If afoot or meter rod is specified, no conversion is made. Choose from F
(foot), Y (yard) or M (meter). The defaultisF.

MM: - The minimum memory data item specifies the value at which SDMS
Collector will automatically notify the user at every AC:0OS that the
remaining available memory is getting low. This value is given in bytes
(with each byte being approximately equal to one keystroke). The default is
1000 bytes.

The System Configuration - SYS.CFG

LP: - If the log to printer toggle is turned on, all entered data is automatically
logged to the named, connected print device (the device hamed under the PD:
data tag in the 1/O configuration). If this toggle is turned off, no automatic
printer logging occurs during data collection. Yesturns thistoggle on; No turns
it off. ThedefaultisNo.

Note If the computer on which SDMS Caollector is running is connected to a
total station and the PD is COM1, logging to the printer cannot occur and is
automatically turned off.

AD: - This data item controls the automatic date and time stamping feature.
The default is OFF. The choicesare:

PROJ The system date and time are stamped at the beginning of each
project.

STAT The system date and time are stamped at the beginning of each
occupied station activity, immediately following the AC:OS dataitem.
SHOT The system date and time are stamped at the beginning of each
activity immediately following the AC: XX dataitem.

OFF No automatic date/time entries are made.
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OP: - If the overwrite protection toggle is turned on, a source file cannot be
overwritten with an edited file. Edits must be saved in a new file. If this
toggle is turned off, a source file may be overwritten with an edited file.
Yesturnsthistoggle on; No turnsit off. The defaultisNo.

RP: - If the file removal protection lock is turned on, files cannot be deleted
using the SDMS Collector file deletion feature. If this lock is turned off,
files can be deleted within SDMS Collector. Yes turns this toggle on; No
turnsit off. Thedefault is No.

MP: - The macro pause setting determines the length of time, in seconds,
that SDMS Collector pauses between steps in a macro before continuing to
the next step. The default is 0 (no pause).

AS: - The automatic save setting determines if each dataitem is saved as it
is recorded. If this toggle is turned on, data is saved to the file
automatically after each shot. If thistoggleisturned off, the user is asked it
the data should be saved. Yes turns this toggle on; No turns it off. The
defaultis Yes.

OA: - The overwrite data setting determines if control point data computed
during batch processing is written to the control file, overwriting all
existing information in the file, or if the new control point data is appended,
or added to the existing data in the file. If this toggle is turned on by
choosing A, the computed data is appended. If thistoggle is turned off by
choosing O, the existing datais overwritten. The defaultisO.

The Control File Configuration - CNTL.CFG

SDMS Callector inserts active control file names in the project file after the
project configuration automatic entries. SDMS Collector can have up to five
different control files active at a time. Each has an associated data tag, as
described below. In addition to these, the horizontal and vertical alignment files
and the superelevation file are necessary for the stake out functions to operate
properly.
L1: - Thisis the primary location control file. It is the first of two possible
location coordinate files. This file normally contains the coordinates of
known points (such as those established by NGS, or points established by
high precision GPS or traversing) that have been adjusted using least
squares or some other technique, and may be needed during a projcect.

L2: - This is the secondary location control file. It is the second of two
possible location coordinate files.

S1: - Thisisthe primary staking control file. It isthe first of two possible
staking coordinate files. This file will normally contain the coordinates of
points computed during project design, such as alignment control points,
right of way points, and structure stake out points.

S2: - This is the secondary staking control file. It is the second of two
possible staking coordinate files.

WC: - Thisis the write control file. Thisisthe file SDMS Collector save
the computed coordinates. During the live computation, this is the default
file SDMS Collector uses when the user saves the coordinates. After the
batch computation, SDMS Collector will write all the computed coordinates
to this file. If this file is not specified, SDMS Collector will use the file
name of the current project file and extension CTL to create a write control
file.
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HA: - This is the horizontal alignment file. This file contains the
coordinates of key points along a horizontal alignment. It is used in
computing cross-section data and for stake out based on station and offset.
Horizontal alignment files based on the PC/PT definition are used for 2D
stakeout and live computations available during data collection. This type
of alignment file must be used with the cross section task (TK: XSE) if X,Y
coordinates are to be calculated for the shots. A horizontal alignment file
can also be used in other tasks to calculate X,Y coordinates from station-
offset values, and vice versa. The Pl definition must be used in the 3D
stakeout functions.

VA: - The Vertica Alignment file. This file gives the vertical geometry,
elevations, for the calculations used in stake out.

SF: - The surperelevation file. This file gives the information relative to
cross slopes for the sub-grade or pavement calculations used in 3D stake
out. SUPisused asthefile extension for surperelevation files.

Note: Horizontal alignment files can be used by themselves for 2D stakeout.
The vertical alignment and superelevation files must be named for 3D stakeout.

Tolerance Configuration - TOL.CFG

TOL.CFG defines settings for such things as minimum closures, instrument
precision specifications, error radii, and standard deviations. SDMS Collector
issues a warning if any of the default tolerance values are exceeded during
computations. Most of the default values are based on values establish by NGS
for third order surveys and are in units of feet. To be able to switch more easily
between metric and English, the user may want to establish a TOLE.CFG for
English projects and a TOLM.CFG for metric projects and then activate the
appropriate one by copying it to TOL.CFG.

VT:- This data tag is the maximum occupied station tolerance for vertical
tasks. It specifies the maximum number of occupied stations allowed per
loop during processing. The default is 25.

W1: - This data tag is the single wire level closure tolerance. It specifies,
for vertical tasks, the difference between the given elevation and the
elevation as computed for the survey. The default is0.05.

ST: - This datatag is the three-wire stadia difference tolerance. It specifies
the maximum difference between the upper and lower stadia intervals. The
default value for this datatag is 0.011 feet. Thetoleranceiscomputed as:

The value of the top (R1) rod reading, plus the value of the bottom (R3)
rod reading, less twice the value of the middle (R2) rod reading, or R1:
+ R3: - (2xR2:) = three-wire stadia difference. The default value is
0.011.

W:3 - Thisdatatag isthe three-wire level closure tolerance. It specifies, for
three-wire level tasks, the maximum the difference between the given
elevation and the elevation as computed for the survey. The default valueis
0.03.

XC: - The profile/crosssection closure tolerance specifies, for vertical
tasks, the difference between the given elevation of the closing point, and
the elevation as computed through the survey. The default valueis0.1.
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SD: - The deviation from nominal stationing tolerance specifies, for cross-
section tasks, the difference between nominal stationing and the stationing
as computed through the survey. The default valueis 5.

RT: - The resection tolerance specifies, in feet, the maximum standard
deviation of the computed coordinates. The default valueis0.3.

ER: - The radia topography error radius tolerance specifies the radial
distance of standard deviation of Northing and Easting for sideshot
intersects located from three or more occupied stations e default value is
0.25.

MS: - The double/multi stub tolerance specifies the maximum allowable
radial difference between coordinates computed for a point from two or
more occupied stations. The default valueis 0.25.

VI: - The vertical intersects tolerance specifies the standard deviation of
elevations computed for sideshot intersects. The default valueis 0.25.

RP: - The ratio of precision tolerance specifies the ratio of closing error to
the length of the traverse. The value entered is the whole number to the
right of the colon when the precision is expressed as aration of precision.
1:##H#H:. For example, aratio of 1:20000 would be recorded as RP:20000.
The default value is 10000.

TT: - Maximum number of occupied stations in a traverse task. It specifies
the maximum number of occupied stations allowed per traverse. A warning
will be given during processing that the number has been exceeded. The
maximum and default value is 25. SDM S Collector will not process the file
if it contains more than 25 Occupied Stations.

TA: - The traverse horizontal angle closure tolerance specifies the
difference between the given closing azimuth, and the azimuth computed
through the traverse, divided by the number of occupied stations. The
default valueis 3.

TE: - The traverse elevation closure tolerance specifies the maximum
difference between the given elevation of the closing point, and the
elevation as computed through the survey. The default valueis 0.5.

RA: - The reciprocal angle difference tolerance specifies how far a shot in
the double reciprocal angle calculation may be out of tolerance. The default
value is 0.1 When the tolerance is exceeded, SDMS Collector reports the
error and disregards the shot that caused the error, and recalculates the
double reciprocal angle.

HA: - The set horizontal angle tolerance specifies the standard deviation of
measured horizontal circle readings. The default valueis5.

VA: - The set vertical angle tolerance specifies the standard deviation of
measured vertical readings. The default valueis 20.

DS. - The set distances tolerance specifies the standard deviation of
measured distance readings recorded in sets. The default valueis 0.05.

The Task/Activity Definition File - TASK. TGS

The default tasks and activities conform to The AASHTO SDMS Data Structure
Technical Guide 2000. Currently, SDMS Collector has ten tasks:

Horizontal Tasks (TK:) | Vertical Tasks(TK:) -
Combined (COM) Cross-section (XSE)
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Horizontal Tasks (TK:) | Vertical Tasks (TK:)

Control network (CON) Level run (LEV)

Photo control (PHO) Profile (PRO)

Radial topography (RTO) | Three-wirelevel (3WR)
Terrain model (TMO)
Traverse (TRA)

Only the activities defined for the current task are available during data
collection (this also applies to user shot sequences). For example, assume the
default task and activity definitions for a traverse project. If the user attempts a
sideshot, SDMS Collector warns “AC: not valid for this task”. Either select
another activity, or modify the default definitions to include the activity.

How to Change Task and Activity Definitions

The default task/activity definition file is named TASK.TGS. Each task has a set
of predefined activities and data tags (see the Appendix for a list of these
defaults

Note The TASK.TGS file must be stored in the program directory (the same
directory asthe SDMS.EXEfile).

From the main menu, press <F2> Edit. Or, during data collection, press <F7>
Functions, then <F2> Edit.

When asked for the file to edit, name the SDMS Collector program path and the
file TASK.TGS, then press <RETURN>.

Note If the task/activity changes are temporary, it may be preferable to create a
user shot sequence instead of changing default definitions.

SDMS Collector then displays the TASK.TGS file. All editing tools are
available.

Thefileisorganized in the order shown inthe Appendix. That is, thefirsttask is
traverse (TK:TRA) with its activities and data items. The second task is radial
topography (TK:RTO), and so on.

When a task or activity definition is changed, be sure to include all data items
and activitiesthat are needed for computations.

Note The maximum number of activities in a task definition in TASK.TGS is
20. If there are more than 20 activitiesin atask definition, SDM S Collector will
give awarning message when a project is started or reopened.
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Chapter 10 Getting Help and Using Macros

Getting Help

SDMS Collector offers unique tools to make data collection fast and easy. This
chapter discusses:

Getting help in SDMS Collector
Building and using keyboard macros

The SDMS Collector Help Files

The help files give immediate, context -sensitive help while the user is working
with SDMS Collector. Help files have several functions:

Help File Filenames

Help File Structure

They give the full name of adisplayed datatag.

They can give alist of suggested or allowed responses for each data tag.
They can include help comments for each dataitem.

They control what kind of data the data item accepts. alphanumeric,
numeric only, or yes/no responses.

They control incrementing for dataitems such as point or figure numbers.

The SDMS Coallector help files are:

Fils Content

CNTL.HLP Control file configuration help
IO.HLP 1/0O configuration help
PROJECT.HLP Project configuration help
SYSHLP System configuration help
TAGSHLP Datatags help

TOL.HLP Tolerance definition help

Note Make sure to understand the help file structure before editing ahelp file.

Ah

elp file contains:

The data tag information line, which contains the data tag, the data field
length, the data type, and the prompt name.

A list of allowed or suggested responses, if applicable, following the data
tag information line.

A list of help messages pertaining to the datatag, if applicable.

Note No data tags can be added to or deleted from the list in a help file. Only
responses to most data tags listed may be added or deleted. Responses to the
datatags TK: and AC: cannot be changed.

The Data Tag Information Line

Using the ending station (ES:) data tag in the TAGS.HLP file as an example, the
information line for thetag is:
ES 3 2 Ending Station (Y/N)?,Y ES<ENTER>.

An explanation of each entry on the information line can be found in the table
that follows.
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Field Description \

ES Thetwo character datatag, followed by a space

3 The datafield length, followed by a space;
maximum value of 25, with arange of 1 to 25

2 The datatype, followed by a space; maximum

value of 3.999, with arange of 0 to 3.999
Ending Station (Y/N), | The prompt name, followed by acomma;
maximum of 37 characters

YES The area between the comma and the carriage
return/line feed is reserved for the default
response to the prompt; maximum of 25
characters

<ENTER> A carriage return/line feed; must be present at
the end of each line

The Data Type

Each data tag has its own coding scheme. This allows some data tags to accept
alphanuneric data, while others accept only yes/no answers or numeric data.
The coding schemeis set up like this

Thiscode Acceptsthisresponse

0 Datafor thistag is a phanumeric data

1 Datafor thistag is numeric data

2 Datafor thistag must be YES or NO

3.XXX Numeric data for this tag increments each time
the data item is used (.xxx represents the
incrementing factor)

The Data Type Incrementing Factor

Currently, the data tags Chain Number (CH:) and Point Number (PN:) allow the
user to set the incrementing factor desired for the point numbers assigned. The
three digits to the right of the decimal for codes beginning with a 3 represent the
incrementing factor. The incrementing factor can be set to any number from
001 to 999. For example:

I ncrementing factor Effect

3.001 Point number increments by one (1, 2, 3)

3.002 Point number increments by two (2, 4, 6)

3.010 Point number increments by 10 (10, 20, 30)

3.100 Point number increments by 100 (100, 200,
300)

The Response List

Help files also contain lists of responses, where applicable. This list can limit
responses to only those in the list, or can include a wildcard entry so the data tag
can accept responses other than those in the list.

Accept Only Listed Responses

A datatag can be set up to accept only the responses in the response list. If the
user attempts any other response, or tries to leave the field blank, SDMS
Collector refuses the entry.

In thisexample, SDM S Collector accepts only the listed responses:
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GM 6 0 Geometry <ENTER>
; CURV E=connect points with smooth curves<ENTER>
;POINT=connect points with straight lines<ENTER>

Accept Only Listed Responses or a Blank

If the user wants to make sure that the prompt is either answered with a listed

response, or |eft blank, the help file wildcard must look like this:
; =<ENTER>

The semi -colon, followed by a space, an equals sign, and carriage return/line
feed, forces the user to either accept one of the suggested responses or leave the
field blank. Thiswildcard can be placed anywhere in the response list.

GM 6 0 Geometry <ENTER>

; CURV E=connect points with smooth curves<ENTER>

;POINT=connect points with straight lines<ENTER>

; =<ENTER>

Accept Any Response

When the user wants a list of responses, but does not want to be limited to the
list, enter thiswildcard asthefirst line of the response list:
;<ENTER>

The semi-colon followed by a carriage return/line feed must immediately follow
the data tag information line and precede all suggested response lines. For
example:

GM 6 0 Geometry <ENTER>

;<ENTER>

; CURV E=connect points with smooth curves<ENTER>

;POINT=connect pointswith straight lines<kENTER>

Adding Help Comments

To add help comments to the response list, make the entry like this:
;help comment<ENTER>

A semi-colon, followed by a help comment and a carriage return/line feed is the
help comment wildcard. This line appears when the user asks for help on a data
field, but is not entered into the project file. This wildcard can be placed
anywherein theresponse list. For example:

GM 6 0 Geometry <ENTER>

;help comment added here<ENTER>

;another help comment added here<ENTER>

;another help comment added here<ENTER>

; CURV E=connect points with smooth curves<ENTER>

; ahelp comment could be added here<ENTER>

;POINT=connect points with lines<ENTER>

; =<ENTER>

Add the situation where descriptive data tags can have items added if the item
begins with a semi-colon and ends with an equal sign (followed by an optional
description. For example, the PD: list might read:

PD 25 0 Point Description,<ENTER>

;OAK =0ak Tree

;POPLAR=Poplar Tree
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The items OAK and POPLAR have been added as optional valid responses for
PD:. While the system will accept this, the proper use of these added responses
depends on the software that processes the data files. In addition, certain tags
such as AC:, have a set list of responses that will cause problems and should not
be changed or added to by the user. For many descriptive tags, however, adding
itemsto thelist can save alot of typing for the user in thefield.

How to Edit Help Files

Help files cannot be edited within SDMS Collector. An ASCII editor must be
used instead. Be sureto maintain the help file structure and format.

Rules and guidelines for editing help files are as follows:
Before editing a help file, make a backup copy of the default help file. If a
serious editing error is made, the default backup file can be copied back to
the system.
Keep backup copies of any help filesto edit.
Never delete or add datatags.
Never delete or add responses to the Activity (AC:) and Task (TK:) tags.
Never change the order of the datatagsin the listing. Changing the order of
the tags resultsin a system error and causes SDM S Collector to "get lost."
The user may change the order of the suggested responsesin to the response
list of adatatag. The only placement requirement isfor the “any response”,
which is a semicolon (;) with no response following it. The semicolon
functions as the help file wildcard, and must appear as the first line of a
response list added below adatatag.

How to Get Help

The user can use the on-line help key when the meaning of the displayed data
tag, or what kind of information is allowed for the data tag is not known. The
response will be displayed when the <SHIFT> and <?> (question mark) keys are
pressed simultaneously.

The <?> key works in either project or edit mode. The user can use the help
function to:

Find the meaning of the currently displayed data tag

Find the allowed responses for the displayed datatag

Display an alphabetical list of availabletags

Automatically select adatatag

Automatically select information to enter (certain tags only)

How to Use Help on Data Tags

When help is needed for a data tag that is displayed, put the cursor on the data
tag, and press the question mark key (<SHIFT> <?>). SDMS Caollector
immediately displays the meaning of the data tag. For example, assume that
SDMS Collector is displaying the DO: data tag. Move the cursor to the data tag
(the left side of the colon) and press <?>. SDMS Collector displays an
alphabetical list of available data tags, beginning with the displayed data tag, as
shown in Figure 10-1.
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PN:2
MB0ffset Direction
DP:Depth

DS:Distance Slope
DT:Date

DV:Distance VYertical
DH:Delta K-Coordinate
Press Esc to return

Figure 10-1 Help on data tags

The user can start the display further down in the help list by typing one or two
characters in the data tag field before pressing <?>. For example, if the user
types an F in the data tag field and then presses <?>, SDMS Collector will start
the display at the first datatag starting with the letter F, as shown in Figure 10-2.

PH:2

E#Face Number
FE:Feature
FG:Figure

GM: Geometry
GR:Group

Hl1:Help

Press Esc to return

Figure 10-2 Data tags starting from“ F”

To begin at the top of the list, clear the data tag characters before pressing <?>.
SDMS Collector will display thefirst allowed response in the help file, as shown
in Figure 10-3:

PH:2

BAYild Card

/7 :Insert a Sequence
AB:Attribute O
Al:Attribute

AZ2:Attribute
A3:Attribute 3
Press Esc to return

Figure 10-3 List of all data tags

How to Use Help to Select a Data Tag

When the user is not sure which data tag should be used, one can be selected

from the help list by using the procedure that follows.

1. Inproject or edit mode, press <?> to display the datatag list.

2. Use< >and<- > to movethroughthelist. When the cursor ison the
desired datatag, press <ENTER>.

3. Toexit without selecting adatatag, press <Esc>.

For example, if the user pressed <ENTER> on Al:Attribute 1 in the help list,

SDMS Caollector returns to the project file and displays Al:. Other datais then
entered as usual.

Survey Data Management System Version 3.5 10-5



Getting Help and Using Macros

How to Use Help on Data Fields

When the user is not sure what answer is acceptable for a data tag, the help

function can be used.

1. Display theresponselist for the datafield.

2. Use< >and<- >toscroll thelist. When the cursor ison the desired
valuefor the datafield, press<ENTER> to select it.

3. To exit without selecting aresponse, press <Esc>.

For example, assume SDMS Collector is displaying DO: in the project file.
Place the cursor on the blank field to the right of the colon. Press <?>. SDMS
Collector displaysthe response list, as shown in Figure 10-4:

N:2
horizontal
vertical

P
H
Y

Press Esc to return

Figure 10-4 Select an entry for DO
If the user pressed <ENTER> on H=Horizontal in the help list, SDMS Collector
returnsto the project file and displays DO:H in the project file.

Help is not available for all data tags. If the user presses <?> on atag that help
is not available, SDMS Collector will display the message shown in Figure 10-
5

No Help available Tor this tag

SH:5.0
fealMea2| Jeet | [ [ [ |

Figure 10-5 Message displayed when there is no help information for a data tag

Many data tags, such as FE (feature code), can have a vast number of allowed
responses. To scroll through the list from the top looking for the correct
response can be time consuming. To speed up the process, the user can enter the
first letter of what the response may be. The help file will start a the
corresponding letter of the al phabet.

Keyboard Macros

Keyboard macros are powerful tools that allow the user to set up commands or
repeated entries using single keys instead of having to type in the entire field.
For example, the user can create a macro to copy project files to another disk or
directory, open projects, and configure the system.

Note Aswith any powerful tool, use a macro with caution. A macro created at
the main menu may produce quite unexpected results if accidentally used from
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another menu. SDMS Collector cannot determine which is the current menu
when the macro is recorded. Macros record only keystrokes, not program levels.

Building Macros

There are two ways to create a macro:
Record and execute the macro simultaneously with <Alt><F10>
Record the macro without executing it with <CTRL><F10>

Record and Execute a Macro Simultaneously
1. Press<Alt><F10> to begin recording a macro. SDMS Collector briefly
displays the message “ Collecting Keys for Macro”, as shown in Figure 10-
6

2. When using <Alt><F10> to define the macro, the user also executes the
function of the macro for the first time.

ollecting Keys for Macro
PH:2
IH:5.8
FE:CTL
PD:CONTROL FOINT

Meal[MeaZ|Seq | [StOf [Comp]Func JStak |

Figure 10-6 Start recording a macro

Record a Macro without Executing It

1. Press <CTRL><F10> to begin recording a macro. SDMS Collector briefly
displays the message Collecting Keys for Macro. <CTRL><F10> defines
the macro, but only records the keystrokes. This does not perform the
functions of the macro at the same time. To use amacro defined with
<CTRL><F10>, the user must deliberately call the macro into use (see
Using Macros).

2. Pressthefirst keystroke for the macro. Notice that the computer gives a
high-pitched beep when the user presses a key while recording a macro.

Putting a Pause in a Macro

1. Toput apauseinstruction in the macro, use the <CTRL >P (Pause)
command. Thistemporarily stops the recording of macro keystrokes. The
computer sounds a low-pitched tone to indicate that the user istyping
during a macro pause.

2. When typing isfinished, press<CTRL>P (Pause) to resume recording the
macro. The computer again gives high-pitched beeps for each macro
keystroke.

Naming a Macro

When the user finishes recording the macro, press <Alt><F10>. SDMS
Collector asks for acomment to describe the macro, as shown in Figure 10-7.
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Enter a Comment

Figure 10-7 Enter a comment for macro
Type in a comment and press <ENTER>. SDMS Collector asks for a letter to

name the macro, as shown in Figure 10-8.

Choose letter for Macro
CM:TEST

Figure 10-8 Choose letter for a macro
The user can type any of the 26 alpha keys to associate with the macro. When a
letter istyped, SDMS Collector returns to normal operating mode.

If the character of an existing macro is typed SDMS Collector will display the
message shown in Figure 10-9.

Choose letter for Macro T
CM:TEST

T.MAC Already Exists - Owrite it? fes/fo

Figure 10-9 Overwrite a macro?

The user has the option to overwrite the macro already using the desired alpha
key by responding Yes. If theresponseisNo, SDMS Collector will return to the
previous screen to allow entry of anew entry.

Note The user can overwrite existing macros, even if overwrite protection is

turned on in the system configuration.

a. If the user types an N, SDMS Caollector returns to the Choose letter for
Macro prompt. Enter another letter or press <Esc> to exit macro definition.

b. If the user types a Y, SDMS Collector overwrites the existing macro and
returns to normal operating mode.

Aborting a Macro Definition

To abort a macro that has been defined without saving it, press <Alt><F10>.
When SDMS Collector prompts to enter acomment, press <Esc>.
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Using Macros

To execute a macro, press the <Alt> key and the letter key with which the macro
isnamed.

If the macro has apausein it, the macro stops at the pause instruction so the user
can manually type information before resuming the macro. The computer
sounds a low-pitched tone on each keystroke to indicate that the user is typing
during a macro pause. When the user finishes typing, enter the <CTRL>P
(Pause) command again to resume the macro.

SDMS Caollector aborts the macro if it encounters an error. An error can be
anything from a system error to simply having a keystroke in the macro that
does not fit the keys available at that level of the macro.

Display the Macro Comment

The macro comment can be displayed while the user is executing the macro.
Press <Alt> <=> during a pause instruction to display the comment

The user can make SDMS Collector display the comment for any macro by first
pressing <Alt> and <=> simultaneously, then press the <macro letter>. For
example, to display the macro named K, simultaneously press <Alt> <=> then
press <K >,

Tips on Using Macros
1. Besureto keep information about the macro, such asitsintent and at which
point in the program it can be called, etc.
2. Theuser can get adirectory of the macros with the <F1> Directory key.
Since all macros have the file name extension MAC, enter *.MAC asthe
file name specification when looking through the directory for macros

Suggestions for Using Macros

A macro can do anything that could also be done with manual keystrokes. The
user may have up to 26 macros (one for each letter of the alphabet). The
following are two examples for using macrosin everyday activities

Opening a hew project

Copying project files (for backup, duplicating, etc.)

Controlling the Rate of Execution of a Macro

The user can control the speed at which SDMS Collector executes the macro.
Macro speed is controlled by the macro Pause tag, MP:, in the system
configuration file. See Chapter 9, Customizing SDMS Collector, for information
on setting this control.

Examples of Macros

A Macro to Open a New Project

1. Begin at the main menu. Press <Alt><F10> to begin recording the macro.

2. Pressthe <F1> Project key. SDMS Collector displays a prompt to enter the
project name. The user probably will not use the same project name for
each project. Therefore, apause instruction could be inserted at thefile
name prompt with <CTRL>P (Pause) to allow entering a project name.

3. Enter aproject file name (this can be adummy file name, for now). When
the user finishes, use <CTRL>P (Pause) again to resume defining the
macro, then press <ENTER>.
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4. Press<ENTER> or type aresponse for each prompt in the opening
sequence that will remain constant. Enter pause instructions for prompts
that have varying responses from project to project.

5. Press <Alt><F10> to finish the macro, then give it acomment and a name.

A Macro to Copy Project Files

1. Begin at the main menu. Press <Alt><F10> to begin recording the macro.

2. Pressthe <F5> Disk key to display the disk operations menu.

3. Pressthe <F2> Copy key from the disk operations menu. SDMS Collector
prompts for afile name(s) to be copied.

4. Enter the path for the project files and use * .PRJ as the file name
specification and press<ENTER>. Thistargetsall project filesin the
specified path for the copy process. The user could also enter a pause
instruction, then use the <F1> Directory key to manually select the filesto
be copied before resuming the macro.

5. Enter thedrive letter (and path, if necessary) of the destination disk and
press<ENTER>.

6. Press<Alt><F10> to finish the macro, then give it acomment and a name.
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Assumptions

Examples

Examples

This chapter presents some sampl e projects so the user can practice using SDMS
Collector. The examples include a graphic of the project, instructions for
entering the data, and a printout of the project file. There is an example of each
of these six tasks:

Radial topography
Traverse

Level run
Three-wirelevel
Cross-section
Profile

When doing the exampl es, please remember:

The examples are set up as new projects.

1.

The exanpl es do not use total stations. The user will
enter horizontal angle, vertical angle and distance
measur enent s t hrough the keyboard.

When using a total station, the user would use either <F1> Measure 1 or
<F2> Measure 2 to collect data from the instrument on the first prompt that
asks for measurable information.

The examples use the default task and activity definitions found in the
Appendix.

The examples do not use control files.

The first example, radial topography, begins with opening a new project at
the main men u. The rest of the examples assume that a project has been
opened; a task has been selected; and, it is ready to enter the beginning
occupied station data.

Prompts or messages are shown in small, bold letters, like this: MIOC or
Enter Task

Keys pressed are shown in brackets, like this:. <ENTER>, <F1> Project, or
<Esc>

Information to typeis shown in bold, italic letters, like this: 2244.08

Configuration Settings

The following are the configuration settings used in these examples:

Proj ect SYEEN Tolerance Definition
Configuration Configuration

CR:Yes LP:N VT:25 RP:10000
W3:333.3333 AD:OFF WI:.05 TT:25
CF:1.00 OP:No ST:.003 TA:3
UL:F RP:No W3:.03 TE:5
UA:D MP:0 XC:.1 RA:.1
UT:F ASYes SD:5 HA:5
UP:I OA:O RT:30 VA:20
OsS: ER:.25 DS:..05
NS:NEWPR.SEQ MS:.25

RT:F V1:25
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| MM:1000 | | |

Radial Topography Example

Radial topography (TK:RTO) can be either a horizontal task to collect data with
X and Y components, or a horizontal and vertical task for data with X, Y, and Z
components. A radial topography task usually consists of an occupied station, a
backsight, and sideshots.

Backsight \
PN:216
PD:CTRL MON
YC:2244.08 y
XC:473879.91  /
North /
/
/O
/ _PN:57
PN:1004 ya PD:TBM
PD:N.E. COR BLDG // P ZC:448.391
PN:1005 ayd ﬁ%
PD:N.E. COR ROOF Yy R
S/ /; " PN:1004
/#/ PD:24” MAPLE
7\
PN:1003 N
PD:S.E. COR BLDG \ g
Occupied Station PN:1001
Ccupied Station . PD:SAN MH
PN:215 L :
~ PN:1002
PD:CTRL MON “_ PD.8" VCP
YC:1527.85 \E@'
XC:473128.36 >

Displayed | Instructions and Comments

Choose a From the main menu, press <F1> Project to

Command open a project.

Project Name> Type the project name RTOEXAM , <ENTER>.

* PRJ

C:\path\.prj

New Project Type RTO ; < ENTER> to select the radial

Enter Task topography task.

TK:

AC:PR Thisisthefirst prompt of NEWPR.SEQ. Either
press <Esc> to exit the sequence, or enter the
project header information.

AC.0s When NEWPR.SEQ is complete, SDMS
Collector automatically suggests an occupied
station activity. Press<ENTER> to accept it.

PN:2 Type point number 215 over the suggested point
number 2 and press <ENTER>.

PD: Type the point description CTRL MON and
press<ENTER>.

IH: Type the instrument height 5.45 and press
<ENTER>.
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SH: Type the staff height 6.0 and press <ENTER>.

YC: TypetheY coordinate value 1527.85 and press
<ENTER>.

XC: Typethe X coordinate value 473128.36 and
press<ENTER>.

ZC: Press <ENTER> to |leave datafield blank when
the elevation of the occupied station is unknown.
An elevation control activity, AC:EC, will be
done later to update elevations.

Note: If datais entered incorrectly, it is not necessary to edit the file
to make corrections. Any data item within an activity, except CM:
and PD:, can be corrected by simply reentering the data tag with the
corrected information. SDMS Collector will use the data from the
last entry found for a data tag for computations and assigning

attributes.

AC:BS Press <ENTER> to accept the suggested
backsight activity AC:BS.

PN:1 Type point number 216 over the suggested point

number 1 and press <ENTER>.
PD:CTRL MON Press <ENTER> to accept the suggested point
description CTRL MON.

YC: Typethe Y coordinate value 2244.08 and press
<ENTER>.

XC: Typethe X coordinate value 473879.91 and
press<ENTER>.

HZ: Type 0 to zero the backsight and press
<ENTER>.

VT: Type the measured vertical (zenith) angle
89.5930 and press<ENTER>.

DS Type the measured slope distance 1038.182 and
press<ENTER>.

AC:BS SDMS Collector again suggests a backsight

activity, sinceit wasthelast activity used. Type
EC over BS and press <ENTER> to select the
elevation control activity.

PN:100 Type point number 57 over the suggested point
number 100 and press <ENTER>. (Don't forget
to delete the leftover 0.)

PD:CTRL MON Type point description TBM over the suggested
description CTRL MON. Use the <spacebar> or
<CTRL>L to clear any previous description not
replaced by the new one.

ZC: Type 448.391 to enter the known elevation and
press<ENTER>.

HZ: Type the measured horizontal angle 5.4530 and
press<ENTER>.

VT: Type the measured vertical (zenith) angle
89.2244 and press <ENTER>.

DS Type the measured slope distance 838.54 and
press<ENTER>.

AC.EC Type SSover the suggested EC and press

<ENTER> to select the sideshot activity.
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Displayed Instructions and Comments

Note: From here on, the user will not be told to press <ENTER> to
enter values that have been typed into the data collector. But, be sure
to do so for datato be entered in the project file.

Examples

PN:58 Type point number 1000.

PD:TBM Type 24" MAPLE.

HZ: Type 16.3741.

VT: Type 90.2550.

DS Type 565.855.

AC:SS A length offset dataitem must be entered to
correct the tree shot, which was taken on the
near side of the tree, to the center of the tree.
Back uptothe“A” in AC and type LO, but don't
press <ENTER> yet.

LO: Type-1 (the staff was one foot nearer the
instrument than the center of the tree).

AC:SS Press <ENTER> to accept the suggested
sideshot activity.

PN:1001 Press <ENTER> to accept incremented point
number 1001.

PD:24 IN Type SAN MH <ENTER> (remember to clear

MAPLE the rest of the line before pressing <ENTER>).

HZ: Type 70.3524.

VT: Type 91.1548.

DS: Type 436.472.

recorded with other

Note: Other information about the underground utility may be

datatags specified by the user.

AC:.SS

Type UE over the displayed SSto select the
utility elevation activity.

PN:1002 Press <ENTER> to accept incremented point
number 1002.

PD:SAN MH Type 8* VCP.

RR: Type 10.3, which isthe vertical offset from the
last sideshot to the utility elevation point.

AC:UE Type SSover the displayed UE to select the
sideshot activity.

PN:1003 Press <ENTER> to accept incremented point
number 1003.

PD:8IN PVC Type SECORBLDG

HZ: Type 225.1422

VT: Type 88.3035

DS: Type 265.934

AC:SS Due to an obstruction, the staff height changes
to 8.50 for this one shot. Movetothe“A” in AC
and type SH, but do not press <ENTER> yet.

SH:6.0 Type8.50. Sincethisisaone-time change, use
the "once" function. Press<CTRL><ENTER>
to enter the staff height value.

AC:SS Press <ENTER> to accept the suggested
sideshot activity.

PN:1004 Press <ENTER> to accept incremented point
number 1004.

PD:SE COR Type NE over SE so that the description reads

BLDG NE COR BLDG.
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HZ: Type 251.5246

VT: Type 88.2942

DS Type 271.581

AC:SS A staff height must be selected again to return

the staff height toits original value (beforeit is
changed with the "once" function on point
1003). Movetothe“A” in AC and type SH, but
don't press<ENTER> yet.

SH:6.0 Press <ENTER> to accept 6.0 and restore the
staff height. NOTE: The staff height tag, SH:,
can be added to the TASK.TGSfile under
TK:RTO, AC:SSto eliminate the need to typein
the tag each time. The user could accept the
value displayed or change using the once shot,
etc.

AC:SS Type UE over the displayed SS to select the
utility elevation activity. Use avertical (zenith)
angle measurement in the utility elevation to
measure the elevation of eaves on the building.

PN:1005 Press <ENTER> to accept incremented point
number 1005.

PD:NE COR Add ROOF to the displayed description.

BLDG

RR: Press <ENTER> on the blank field to skip this
prompt.

AC:UE Movetothe“A” in AC and type VT to select the
vertical angle datatag, but do not press
<ENTER> yet.

VT: Type 61.4352

AC:UE Press <Esc> to leave data collection.

Close or Suspend | TypeaC to close the project.

Choose a SDMS Collector returns to the main menu.

Command

Note Most CADD systems need a feature code, FE, to plot points with the
correct symbol. Since the feature code is user defined, based on the CADD
system used, itis not included in the examplefiles.
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The Radial Topography Example Project (.PRJ) File

Examples

NG S>ON =

PR RTOTEST. PRJ
TK: RTO

AC. G5

PN 215

| H: 5. 45

SH 6.0

YC. 1527. 8

XC. 473128. 36
PD: CTRL MON
AC. BS

PN 216

PD: CTRL MON
YC. 2244. 08
XC. 473879. 91
HzZ: 0

VT: 89. 5930
DS: 1038. 182
AC. EC

PN 57

PD: TBM

ZC. 448. 391
Hz: 5. 4530

VT: 89. 2244
DS: 838. 541
AC. SS

PN: 1000

PD: 24" MAPLE
Hz: 16. 3741
VT: 90. 2550
DS: 565. 855
LO -1

AC. SS

PN: 1001

PD: SAN MH
Hz: 70. 3524
VT: 91. 1548
DS: 436. 472
AC. UE

PN: 1002

PD: 8" VCP
RR: 10. 3

AC. SS

PN: 1003

PD: SE COR BLDG
Hz: 225. 1422
VT: 88. 3035
DS: 265. 934
SH: 8. 50

AC. SS

PN: 1004

PD: NE COR BLDG
Hz: 251. 5246
VT: 88. 2942
DS: 271. 581
SH 6.0

AC. UE

PN: 1005

PD: NE COR BLDG ROOF
VT: 61. 4352
CP: 06/ 14/ 95 11:19: 43
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Computed Radial Topography Example Saved As A Control (.CTL)

File

OB NDG SB[

AC. G5

PN 215

YC: 1527. 850
XC. 473128. 360
ZC. 439. 837

PD: CTRL MON
AC. BS

PN 216

YC. 2244. 080
XC. 473879. 910
ZC. 439. 460

PD: CTRL MON
AC. EC

PN: 57

YC. 2042. 498
XC. 473790. 331
ZC. 448. 391

PD: TBM

AC. SS

PN: 1000

YC. 1785. 132
XC. 473633. 447
ZC. 435. 041

PD: 24" MAPLE
AC:. SS

PN: 1001

YC: 1329. 958
XC. 473517. 274
ZC. 429. 667

PD: SAN MH

AC: UE

PN: 1002

YC: 1329. 958
XC. 473517. 274
ZC. 419. 367

PD: 8" PVC

AC: SS

PN: 1003

YC: 1535. 356
XC. 472862. 622
ZC. 443. 704

PD: SE COR BLDG

AC: SS

PN: 1004

YC. 1656. 383
XC. 472889. 227
ZC. 446. 421

PD: NE COR BLDG

AC:. UE

PN: 1005

YC. 1656. 383
XC. 472889. 227
ZC. 585. 279

PD: NE COR BLDG ROCF
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Traverse Example

Traverse (TK:TRA) can be either a horizontal task to collect data with X and Y
components, or a horizontal and vertical task to collect data with X, Y, and Z
components. A traverse is normally defined as a series of occupied stations,
backsights, and foresights. Other types of activities can be included as well. See
the Appendix for the default task and activity listing. A traverse can be balanced

and adjusted in SDMS Collector.

) PN:27 YC:80281.016
PN:27 CTRL PT PN:26 CTRL PT PD:CTRL PT XC:853432.237
(BEG STA) (B8S) ZC:448.2285
PN:26 YC:80101.427
PD: CTRL PT XC:853960.738
PN:35 YC:78484.989
PN:101 TRAV PT PD: CTRL PT XV:855651.863
(CS)]
PN:36 CTRL PT  (AZM, PN:35->PN:#36)
PD: CTRL PT
AZ:91.3352
PN:102 TRAV PT
(0s)
PN:103 TRAV PT
©05) A A
PN:35 CTRL PT PN:36 CTRL PT
(END STA) AZM (FS)

Displayed Instructions and Comments

Choose a From the main menu, press <F1> Project to open a

Command project.

Project Name> Type the project name TRAEXAM; <ENTER>.

* PRJ

New Project Type TRA and press <ENTER> to select the traverse

Enter Task TK: task.

AC:0S Press <ENTER> to begin the suggested occupied
station activity.

PN:2 Type point number 27 over the suggested point number
2; <ENTER>.

PD: Type the point description CTRL PT and press
<ENTER>.

IH: Type the instrument height 5.2 and press <ENTER>.

AC:BS SDMS Collector suggests a backsight activity. But
before taking the backsight, the coordinates of the
occupied station must be entered. Back up tothe“A”
in AC and type YC to manually select the Northing
coordinate dataitem, but do not press <ENTER> yet.

YC: Type the Northing coordinate 80281.016 and press
<ENTER>.

AC:BS Back uptothe“A” in AC and type XC to manually
select the Easting coordinate dataitem, but don't press
<ENTER> yet.

XC: Typein the Easting coordinate 853432.237 and press
<ENTER>.

AC:BS Back uptothe“A” in AC and type ZC to manually
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Displayed Instructions and Comments

select the elevation/Z coordinate data item, but don't
press <ENTER> yet.

ZC: Typein the elevation/Z coordinate 448.225 and press
<ENTER>.

AC:BS Press <ENTER> to accept the suggested backsight
activity AC:BS.

PN:1 Type point number 26 over the suggested point number
1 and press<ENTER>.

PD:CTRL PT Press <ENTER> to accept the suggested point
description CTRL PT.

SH: Type the staff height 5.7 and press <ENTER>.

HZ: Type 0 to zero the backsight and press <ENTER>

VT: Type the measured vertical (zenith) angle 91.0200 and
press<ENTER>.

DS: Type the measured slope distance 558.181 and press
<ENTER>.

AC:BS SDMS Collector again suggests a backsight activity.

But before continuing, the coordinates of the backsight
must be entered. Back up tothe“A” in AC and type
YC, but do not press <ENTER> yet.

YC: Type the Northing coordinate 80101.427 and press
<ENTER>.

AC:BS Back uptothe“A” in AC and type XC, but do not
press <ENTER> yet.

XC: Typein the Easting coordinate 853960.738 and press
<ENTER>.

AC:BS Type FSover the displayed BS to select the foresight
activity and press<ENTER>.

PN:3 Type point number 101over the suggested point
number 3 and press <ENTER>.

PD:CTRL PT Type TRAV over CTRL and press <ENTER>.

Note: From hereon, the user will not be told to press <ENTER> to enter
values that have been typed into the data collector. But, be sure to
do so for datato be entered in the project file.

HZ: Type 54.4048
VT: Type 90.2550
DS: Type 610.061
AC:FS A new staff height value must be entered since the staff

height changed. Movetothe“A” in AC and type SH,
but do not press <ENTER> yet.
SH:5.7 Notice that SDM S Collector suggests the last-entered
staff height. Change it to4.9.
At this point the coordinates of the foresight point can be checked. To do
that, press <F6> to get the following options:

Press F1 for the last occupied station.

Press F2 for the last measured station.

Press F3 to enter the point number.
Press <F2> to get the coordinates of the last foresight point. At this point if
an error, is detected, the shots can be edited to rectify it. To do that, press
Esc twiceto return to the project. Press <F7> to choose the Func menu and
press <F2> to edit the project shown. Move the cursor to the desired tag
(for example move the cursor to the VT of the foresight shot and change it
to 91.0200). Move the cursor one position down and press <F5> and then
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<F4> to save and exit the edit mode. Press Esc to return to the project.

Now press <F6> and <F2> to check the coordinates again. This

demonstrates the flexibility to collect and correct the data at the same time.

AC:FS The instrument has moved to point 101. Type OS over
FS to select the occupied station activity.

PN:101 Press <ENTER> to accept incremented point number
101.

PD:TRAV PT Press <ENTER> to accept the suggested point
description TRAV PT.

IH:5.2 Press <ENTER> to accept the suggested instrument
height. 5.2.

SH:4.9 Press <ENTER> to accept the suggested staff height
49.

AC:BS Press <ENTER> to accept the backsight shot

PN:27 Press <ENTER> to accept the point number 27

PD: TRAV PT Type CTRL over TRAV and press <ENTER>

HZ: Type 0 to zero backsight

VT: Type 89.3410

DS: Type 610.061

AC:BS Type FSover BSto select the foresight activity.

PN:102 Press <ENTER> to accept incremented point number
102.

PD:CTRL PT Type TRAV over CTRL.

HZ: Type 173.3938

VT: Type 87.3846

DS: Type 698.496

AC:FS The staff height has changed again, anew SH value
must be entered. Movetothe“A” in AC and type SH,
but do not press <ENTER> yet.

SH:4.9 SDMS Collector suggests the last-entered staff height.
Changeit to5.3.

AC:FS The instrument has been moved to point 102. Type OS
over FSto select the occupied station activity.

PN:102 Press <ENTER> to accept incremented point number
102.

PD:TRAV PT Press <ENTER> to accept the suggested point
description TRAV PT.

IH:5.2 Change the instrument height t05.42.

SH:5.3 Press <ENTER> to accept the suggested staff height
5.3.

AC:BS Press <ENTER> to accept the backsight shot activity

PN:101 Press <ENTER> to accept the suggested point number
101

PD:TRAV PT Press <ENTER> to accept the suggested point
description

HZ: Type 0 to zero the backsight

VT: Type 91.2114

DS: Type 698.496

AC:BS SDMS Collector suggests the backsight activity. Type
FSover BSto select the foresight activity.

PN:103 Press <ENTER> to accept incremented point number
103.

PD:TRAV PT Press <ENTER> to accept the suggested point
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description TRAV PT.

HZ: Type 159.2402

VT: Type 90.5815

DS Type 793.877

AC:FS The staff height has changed again so anew SH value
must be entered. Moveto the“A” in AC and type SH,
but do not press <ENTER> yet.

SH:5.3 SDMS Collector suggests the last-entered staff height.
Changeit to5.1.

AC:FS The instrument has moved to point 103. Type OS over
FS to select the occupied station activity.

PN:103 Press <ENTER> to accept incremented point number
103.

PD:TRAV PT Press <ENTER> to accept the suggested point
description TRAV PT.

IH:5.42 Change the instrument height t05.45.

SH:5.1 Press <ENTER> to accept the suggested staff height
5.1.

AC:BS Press <ENTER> to accept the suggested backsight shot
activity

PN:102 Press <ENTER> to accept the suggested point number
102

PD:TRAV PT Press <ENTER> to accept the suggested point
description

HZ: Type 0 to zero the backsight

VT: Type 89.0145

DS: Type 793.877

AC:BS Type FSover BSto select the foresight activity.

PN:104 SDMS Collector suggests the incremented point
number 104. Change it to 35

PD:TRAV PT Type CTRL over TRAV.

HZ: Type 133.0802

VT: Type 91.1010

DS Type 1228.112

AC:FS The staff height has changed again so anew SH value
must be entered. Moveto the“A” in AC and type SH,
but do not press <ENTER> yet.

SH:5.1 SDMS Collector suggests the | ast-entered staff height.
Changeitto4.84

AC:FS The instrument has moved to point 35. Type OS over
FS to select the occupied station activity.

PN:35 Press <ENTER> to accept point number 35.

PD:CTRL PT Press <ENTER> to accept the suggested point
description CTRL PT.

IH:5.45 Change the instrument height to 4.9

SH:4.84 Press <ENTER> to accept the suggested staff height
4.84.

AC:BS SDMS Caollector suggests a backsight activity. But
before taking the backsight, the closing Northing
coordinate must be entered. Back up to the A in AC
and type YC to manually select the Northing coordinate
dataitem, but don't press<ENTER> yet.

YC: Type the closing Northing coordinate 78484.989
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AC:BS SDMS Collector again suggests a backsight activity.
But before taking the backsight, the closing Easting
coordinate must be entered. Back up to the A in AC
and type XC to manually select the Easting coordinate
dataitem, but don't press<ENTER> yet.

XC: Type the closing Easting coordinate 855651.863

AC:BS Press <ENTER> to accept suggested backsight shot
activity

PN:103 Press <ENTER> to accept the suggested point number
103

PD:CTRL PT Press <ENTER> to accept the suggested point
description

HZ: Type 0 to zero the backsight

VT: Type 88.4950

DS: Type 1228.112

AC:BS Type FSover BSto select the foresight activity.

PN:36 Press <ENTER> to accept incremented point number
36.

PD:CTRL PT Press <ENTER> to accept the suggested point
description CTRL PT.

HZ: Type 181.5540

VT: Type 90.3020

DS Type 835.533

AC:FS The staff height has changed again so a new SH value
must be entered. Move to the “A” in AC and type SH,
but do not press <ENTER> yet.

SH:4.84 SDMS Collector suggests the last-entered staff height.
Changeitto5.1

AC:FS The azimuth data tag must be added manually to enter
known closing azimuth. Move to the “A” in AC and
type AZ, but do not press <ENTER> yet.

AZ: Type 91.3352

AC:FS Press <Esc> to |eave data collection.

Close or Suspend | Type aC to close the project.

Choose a | SDMS Callector returnsto the main menu.

Command

Note Remember, sequences can be used to set up the prompts for al the tags
used in an activity. This eliminates the need to overwrite the tags during data

collection.

The Traverse Example Project (.PRJ) File

PR TRAEXAM
TK: TRA

AC OG5

PN: 27

PD. CTRL PT
IH 5.2

SH 5.7

YC. 80281. 016
XC. 853432. 237
ZC. 448. 225
AC. BS

PN: 26

PD. CTRL PT
HZ: 0
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15. VT: 91. 0200
16. DS: 558. 181

17. YC. 80101. 427
18. XC. 853960. 738
19. AC. FS

20. PN 101

21. PD. TRAV PT
22. HZ: 54. 4048

23. VT: 90. 2550
24. DS: 610. 061

25. SH 4.9

26. AC. G5

27. PN 101

28. PD: TRAV PT
29. IH 5.2

30. SH 4.9

31. AC. BS

32. PN: 27

33. PD. CTRL PT
34. HZ: 0

35. VT. 87. 3846
36. DS: 610. 061
37. AC. FS

38. PN: 102

39. PD. TRAV PT
40. Hz: 173. 3938
41. VT. 87. 3846
42. DS: 698. 496

43. SH 5.3

44. AC:. G5

45. PN 102

46. PD: TRAV PT
47. I H5.42
48. SH 5.3

49. AC. BS

50. PN 101

51. PD. TRAV PT
52. HZ: 0

53. VT: 92. 2114
54. DS: 698. 496
55. AC. FS

56. PN: 103

57. PD. TRAV PT
58. HzZ: 159. 2402
59. VT: 90. 5815
60. DS: 793. 877

61. SH 5.1

62. AC. G5

63. PN 103

64. PD: TRAV PT
65. I H 5. 45
66. SH 5.1

67. AC. BS

68. PN: 102

69. PD: TRAV PT
70. HzZ: 0

71. VT: 89. 0145
72. DS: 793. 877
73. AC. FS

74. PN: 35

75. PD. CTRL PT
76. HZ: 133. 0802
77. VT: 91. 1010
78. DS: 1228. 112
79. SH: 4. 84

80. AC. G5

81. PN: 35

82. PD. CTRL PT
83. IH 4.9

84. SH: 4. 84
85. YC. 78484. 989
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XC. 855651. 663
AC. BS

PN: 103

PD. TRAV PT
HzZ: 0

VT: 88. 4950
DS: 1228. 112
AC. FS

PN: 36

PD. CTRL PT
Hz: 181. 5540
VT: 90. 3020
DS: 835. 533
SH 5.1

AZ: 91. 3352

CP: 04/ 14/ 95 15: 32: 09

The Computed Traverse Example Saved As A Control (.CTL) File

OENDU SO

AC. C8

PN: 27

YC. 80281. 016
XC. 853432. 237
ZC. 448. 225

PD: CTRL PT
AC. BS

PN 26

YC. 80101. 427
XC. 853960. 738
ZC. 438. 652

PD: CTRL PT
AC. G5

PN 101

YC. 79696. 227
XC. 853606. 076
ZC. 444, 133

PD: TRAV PT
AC. G5

PN: 102

YC. 79053. 258
XC. 853877. 605
ZC. 472. 511

PD: TRAV PT
AC. G5

PN: 103

YC. 78477. 371
XC. 854423. 960
ZC. 458. 927

PD: TRAV PT
AC. G5

PN: 35

YC. 78484. 989
XC. 855651. 863
ZC. 433. 482

PD: CTRL PT
AC. FS

PN: 36

YC. 78462. 065
XC. 856487. 098
ZC.

PD: CTRL PT
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Level Run Example

Examples

The level run task (TK:LEV) is a vertical (differential leveling) task. The
occupied station (AC:0S) enters the beginning elevation and signals the
beginning of the task. The elevation control is carried through a series of
backsights and turning points. The foresight activity (AC:FS), is used for sights
on permanent and temporary benchmarks for which elevations are known or

desired.
AC:BS
ég:g,gg AC:TP RR:7.94 AC:FS
- RR:1.36 RR:9.37 _

AC:0S
PN:1

ZC:835.61

HI:841.90

PD:USGS 31 D 1957

840.54 HI:848.48

TP#1

AC:FS

PN:2

PD:USGS 31E 1957
ZC:839.123

Displayed Instructions and Comments

Choose a From the main menu, press <F1> Project to open a

Command project.

Project Name> Type the project name LEVEXAM; <ENTER>.

*.PRJ

New Project Type LEV and press <ENTER> to select the traverse

Enter Task TK: task.

ZC: Typethe elevation of 835.61 for the occupied station.

AC:BS Press <ENTER> to accept the suggested backsight
activity AC:BS.

RR: Type 6.29 to enter the rod reading at the backsight on
benchmark.

AC:BS Type TP over the displayed BS to select the turning point
activity.

RR: Type 1.36 to enter the turning point rod reading.

AC.TP Type BSover the displayed TP to select the backsight
activity.

RR: Type 7.94 to enter the observed rod reading at backsight
on turning point.

AC:BS Type FSover the displayed BS to select the foresight
activity.

PN:3 Type point number 2 over the suggested point number 3.

PD:USGS 31D Change the point description to read USGS 31E 1957.

1957

RR: Type 9.37 to enter the rod reading at foresight.

ACFS SDMS Collector suggests aforesight activity. But before
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Displayed Instructions and Comments

continuing, the known closing elevation must be entered.
Back uptothe“A” in AC and type ZC, but do not press
<ENTER> yet.

ZC: Type 839.123

AC:FS Press <Esc> to |eave data col lection.
Close or Suspend | Type aC to close the project.

Choose a SDMS Collector returns to the main menu.
Command

The Level Run Example Project (.PRJ) File

1. PR LEVEXAM PRJ
2. TK: LEV

3. AC. G5

4. PN: 1

5. PD: USGS 31D 1957
6. ZC: 835. 61

7. AC. BS

8. RR: 6. 29

9. AC. TP

10. RR: 1. 36

11. AC. BS

12. RR: 7. 94

13. AC. FS

14. PN: 2

15. PD: USGS 31E 1957
16. RR: 9. 37

17. ZC. 839. 123

18. CP: 09/ 21/95 0:02: 27

The Computed Level Run Saved As A Control (.CTL) File

DNDASDNS=

AC. G5

PN: 1

ZC. 835. 610

PD: USGS 31D 1957
AC. FS

PN: 2

ZC. 839. 123

PD: USGS 31E 1957
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Three-Wire Level Example

Examples

Three-Wire Level (TK:3WR) isavertical (differential leveling) task.

PN:1
PD:USGS 3005A
ZC:1016.723

2.928
2.815
2.702

PN:2
PD:USGS 3002B
- ZC:1015.986
1.722| | 2.228 -
1.603| | 2.115
1.485] | 2.003

2.675

2.550

2.425
AC:TP ——
ZC:1018.536 == :J

Choose a
Command

Displayed Instructions and Comments

From the main menu, press <F1> Project to open a
project.

Project Name>
*.PRJ

Type the project name 3WREXAM; <ENTER>.

New Project Type 3WR and press <ENTER> to select the traverse

Enter Task TK: task.

ZC: Type 1016.723 and press <ENTER>.

AC:BS Press <ENTER> to accept the suggested backsight
activity.

R1: Type 2.928

R2: Type 2.815

R3: Type 2.702

AC:BS Type TP over BS to select the turning point activity.

R1: Type 2.228

R2: Type 2.115

R3: Type 2.003

AC.TP Type BSover TP to select the backsight activity.

R1: Typel1.722

R2: Type 1.603

R3: Type 1.485

AC:BS Type FSover BSto select the foresight activity.

PN:3 Type2

PD:USCGS Type USCGS 3005B.

3005A

R1: Type2.675

R2: Type 2.550

R3: Type 2.425

ACFS Manually select the elevation/Z coordinate data tag to
enter the known closing elevation. Back up to the “A” in
AC and type ZC, but do not press <ENTER>.

ZC: Type 1015.986

AC:FS Press <Esc> to leave data collection.
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Displayed Instructions and Comments

Close or Suspend | Type aC to close the project.

Choose a | SDMS Collector returns to the main menu.
Command
The Three-Wire Level Example Project (.PRJ) File
1. PR 3WWREXAM
2. TK: 3R
3. AC. OS
4. PN: 1
5. PD: USCGS 3005A
6. ZC 1016. 723
7. AC. BS
8. R1:2.928
9. R2: 2. 815
10. R3:2.702
11. ACTP
12. R1:2.228
13. R2:2.115
14. R3:2.003
15. ACBS
16. R1:1.722
17. R2:1.603
18. R3:1.485
19. ACFS
20. PN 2
21.  PD: USCGS 3005B
22. RL:2.675
23. R2:2.550
24. R3:2.425
25.  ZC 1015. 986
26 CP: 08/ 24/ 95 09: 04: 23

The Computed Three-Wire Level Example Saved As A Control (.CTL)
File

AC. G5

PN: 1

ZC. 1016. 723

PD: USCGS 3005A
AC. FS

PN: 2

ZC. 1015. 986

PD: USCGS 3005B

DRNPWSBN (=
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Cross-Section Example

Examples

The cross-section task (TK:XSE) is a vertical (differentia leveling) task. All
sideshots are assumed to be ground shots unless a point description is entered.

See hand level detai __-BN:2
_.--"" FETBM
e PD:SPK IN PP
- RR:2.18(FS)
ST i ST:10+80
-50=8.0 92-6.4 v -507.0 OF:-62
RR:6.87(BS)
25473 25 g.g -25-4-5.0 T -254-78 @ <~ PN:200
- : 0 LY FE:SSMH
ofe4 _0ls1 0142 04 . PD:SAN SEWER MH
9110444 N\ ST:11+39
25475 25456 25482 . OF-69
80 s, RR-6.83
50=- 8.1 50==6.4 20--80 “PN:201
STI0rs0:  ST1LT00: RE:SS
Setup #1 PD:24" VCP NW
i Setup #2 RR:8.32
AC:0S HI:1300.73 HI:1305.42 PN:202
EE'_—;M 5&3 %{_} FE:SS
7C:1292.316 Egji; ;’f RCP
PD:DOT 8241 S
RR:8.41 Closing B.M.
.......................... . AC:FS
PN:3
FE:BM
7C:1301.242
_ PD:DOT 8242
RR:4.15
7.2
36 ORIG. SETUP
B e
-50
Displayed Instructions and Comments
Choose a Command From the main menu, press <F1> Project to open a
project.
Project Name> *.PRJ Type the project name XSEEXAM; <ENTER>.
New Project Type XSE and press <ENTER> to select the
Enter Task TK: traverse task.
AC.0S Press <ENTER> to begin the suggested occupied
station activity.
PN:1 Press <ENTER> to begin the suggested point
number.
FE: Type BM and press <ENTER>.
PD: Type DOT 8241 and press <ENTER>.
ZC: Type 1292.316 and press <ENTER>.
AC:BS Press <ENTER> to accept the suggested backsight
activity.
RR: Type 8.41 and press <ENTER>.
AC:BS Type ST over the displayed BS to select the
stationing activity for the first cross-section.
ST: Type 10+00.
AC:ST Type SS over the displayed ST to select the
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sideshot activity.

FE:BM Type XSE (cross section feature) and press
<ENTER>

PD:DOT 8241 Press <Ctrl><L> to clear the line, then press
<ENTER>.

OF: Type O for sideshot on centerline.

RR: Type6.4

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature

PD: Press <ENTER> to accept the blank line.

OF.0 Type -25

RR: Type7.3

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature

PD: Press <ENTER> to accept the blank line.

OF:-25 Type -50

RR: Type 6.0

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature

PD: Press <ENTER> to accept the blank line.

OF:-50 Type 25

RR: Type7.5

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature

PD: Press <ENTER> to accept the blank line.

OF:25 Type 50

RR: Type8.1

AC:SS Type ST over SSto select the stationing activity.

ST:10+00 Type 10+41

AC:ST Enter a comment for the special cross-section.
Back up to the “A” in AC and type CM, but do not
press <ENTER>.

CM: Type C/L 20 ENT LT.

AC:SS Press <ENTER> to accept the suggested activity

FE:XSE Press <ENTER> to accept the suggested feature

PD: Type C\L ENT

OF:50 TypeO

RR: Type5.1

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:X SE Press <ENTER> to accept the suggested feature

PD:C/L ENT Press <ENTER> to accept the suggested point
description.

OF.0 Type-15

RR: Type5.4

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature
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PD:C/L ENT Press<ENTER>

OF:-15 Type -25

RR: Type5.8

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD:C/L ENT Press <ENTER> to accept the suggested point
description.

OF:-25 Type -52

RR: Type6.4

AC:SS Type ST over SSto select the stationing activity.

ST:10+41 Type 10+50

AC:SS Press <ENTER> to accept the suggested activity

FE:XSE Press <ENTER> to accept the suggested feature.

PD:C/L ENT Press <Ctrl><L> to clear the line, then press
<ENTER>

OF:-52 TypeO

RR: Type4.2

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF:.0 Type-25

RR: Type5.0

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF:-25 Type -50

RR: Type 3.6

AC:SS Type BS over SSto select the backsight activity.

RR: Type7.2

AC:BS Manually select the shot ID data tag to indicate the
beginning of hand-level (LOCKE) shots. Back up
to the “A” in AC and type Sl, but do not press
<ENTER>.

Sl: Type BL

AC:BS Type SS over BSto select the sideshot activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF:-50 Type-75

RR: Typel.5

AC:SS Type TP over SS to select the turning point
activity (make a turn with the hand-level for one
more shot).

RR: Typel.5

AC:TP Type BS over TP to select the backsight activity.

RR: Type6.3

AC:BS Type SS over BSto select the sideshot activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF:-75 Type -100
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RR: Type2.5

AC:SS Manually select the shot ID data tag to indicate the
end of hand-level (LOCKE) shots. Back up to the
“A” in AC and type SI, but do not press
<ENTER>.

SI:BL Type EL. (This restores the HI saved at the start of
LOCKE shots.)

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF:-100 Type 25

RR: Type5.8

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF:25 Type 50

RR: Type6.4

AC:SS Type FSover SSto select the foresight activity.

PN:2 Press <ENTER> to accept the suggested point
number.

FE: Type BM and press <ENTER>.

PD: Type SPK IN PP

RR: Type2.18

AC.FS Manually select the stationing data tag to input the
stationing of the foresight point. Back up to the
“A” in AC and type ST, but do not press
<ENTER>.

ST:10+50 Type 10+80

AC.FS Manually select the offset data tag to input the
offset of the foresight point. Back up to the “A” in
AC and type OF, but do not press<ENTER>.

OF:50 Type -62

AC.FS Type BS over FSto select the backsight activity.

RR: Type 6.87

AC:BS Type ST over BS to select the stationing activity.

ST:10+80 Type 11+00

AC:.ST Type SSover ST to select the sideshot activity.

FE:BM Change the feature to X SE and press <ENT ER>

PD: Press <Ctrl><L> to clear the line, then press
<ENTER>

OF:50 TypeinO

RR: Type7.1

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF.0 Type -25

RR: Type7.8

AC:SS Press <ENTER> to accept the suggested sideshot
activity.
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FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF:-25 Type -50

RR: Type7.0

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF:-50 Type 25

RR: Type 8.2

AC:SS Press <ENTER> to accept the suggested sideshot
activity.

FE:XSE Press <ENTER> to accept the suggested feature.

PD: Press <ENTER> to accept the blank line.

OF:25 Type 50

RR: Type 8.0

AC:SS Press <ENTER> to accept the suggested sideshot
activity to pick up amanhole.

FE:XSE Change the feature to SSMH (sanitary sewer
manhole) and press <ENTER>.

PD: Type SANITARY SEWER MANHOLE and press
<ENTER>.

OF:50 Type -69

RR: Type 6.83

AC:SS Manually select the point number data tag. Back
up to the “A” in AC and type PN, but do not press
<ENTER>.

PN:100 Type 200

AC:SS Manually select the stationing data tag. Back up to
the “A” in AC and type ST, but do not press
<ENTER>.

ST:11+00 Type 11+39, press<ENTER>.

AC:SS Type UE over SS to select the utility elevation
activity.

PN:201 Press <ENTER> to accept the suggested point
number 201.

FE: Type SS

PD: SANITARY | Type 24" VCP NW

SEWER MANHOLE

RR: Type 8.32, the distance from the sideshot down to
utility elevation.

AC:UE Press <ENTER> to accept the suggested utility
elevation activity AC:UE to pick up a deeper pipe.

PN:202 Press <ENTER> to accept the suggested point
number 202.

FE:SS Press <ENTER> to accept the suggested feature.

PD:24“ VCP NW Type 36" RCP

RR: Type 14.84

AC:UE Type FS over UE to select the foresight AC:FS to
close on known elevation.

PN:3 Press <ENTER> to accept the suggested point
number.
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Displayed Instructions and Comments

FE:SS Type BM

PD:36 IN RCP Type DOT 8242

RR: Type4.15

AC.FS Manually select the elevation/Z coordinate datatag
to enter known closing elevation. Back up to the
“A” in AC and type ZC, but do not press
<ENTER>.

ZC: Type 1301.242

ACFS Press <Esc> to |eave data collection.

Close or Suspend Type aC to close the project.

Choose a Command SDMS Collector returns to the main menu.

The Cross-Section Example Project (.PRJ) File

1. PR XSEEXAM PRJ
2. TK: XSE

3. AC.

4. PN: 1

5. FE: BM

6. PD: DOT 8241
7. ZC:. 1292. 316
8. AC:. BS

9. RR: 8. 41

10. ST: 10+00
11. AC. SS

12. FE: XSE

13. OF: 0

14. RR 6.4

15. AC. SS

16. FE: XSE

17. OF: -25

18. RR 7.3

19. AC. SS

20. FE: XSE

21. OF: -50

22. RR 6.0

23. AC:. SS

24, FE: XSE

25. OF: 25

26. RR 7.5

27. AC: SS

28. FE: XSE

29. OF: 50

30. RR 8.1

31. ST: 10+41

32. CM QL 20 ENT LT

33. AC. SS

34. FE: XSE

35. PD: QL ENT
36. OF: 0

37. RR 5.1

38. AC. SS

39. FE: XSE

40. PD: QL ENT
41. OF: 0

42. RR 5.1

43. AC. SS

44, FE: XSE

45, PD: QL ENT
46. CF: -15

47. RR 5.4

48. AC. SS

49, FE: XSE

50. PD: QL ENT
51. OF: -25
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52. RR 5.8
53 AC. SS
54 FE: XSE
55) PD: QL ENT
56 COF: -52
57 RR 6.4
58 ST: 10+50
59 AC. SS
60 FE: XSE
61 OF: 0
62 RR 4.2
63 AC. SS
64 FE: XSE
65 OF: -25
66 RR 5.0
67 AC. SS
68 FE: XSE
69 COF: -50
70 RR 3.6
71 AC. BS
72 RR 7.2
73 SI: BL
74 AC. SS
75 FE: XSE
76 CF:. -75
77 RR 1.5
78 AC. TP
79 RR 1.5
80 AC. BS
81 RR 6.3
82 AC. SS
83 FE: XSE
84 CF: -100
85 RR 2.5
86 SI: EL
87 AC. SS
88 FE: XSE
89 O 25
90 RR 5.8
91 AC. SS
92 FE: XSE
93 OF: 50
94 RR 6.4
95 AC. FS
96. PN: 2
97. FE: BM

98. PD: SPK I N PP
99. RR: 2. 18

100. ST:10+80

101. OF: -62

102. AC. BS

103. RR 6.87

104. ST:11+00

105. AC SS
106. FE XSE
107. OF:0
108. RR7.1
109. AC SS
110. FE XSE
111. O -25
112. RR 7.8
113. AC SS
114. FE XSE
115. CF: -50
116. RR 7.0
117. ACSS
118. FE XSE
119. COF 25
120. RR 8.2
121. AC SS
122. FE XSE
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123. OF: 50
124. RR 8.0
125. AC SS

126. FE: SSVH
127. PD: SANI TARY SEVERE MANHOLE

128. COF: -69
129. RR 6.83
130. PN 200
131. ST: 11439
132. AC UE
133. PN 201
134. FE SS

135. PD: 24" VCP NW
136. RR: 8.32

137. AC UE
138. PN 202
139. FE SS

140. PD: 36" RCP
141. RR 14.84

142. ACFS
143. PN: 3
144. FE BM

145. PD. DOT 8242

146. RR 4.15

147. ZC 1301. 242

148. CP:07/23/01 11:35:49

The Computed Cross-Section Example Saved As A Control
(.CTL) File

XC.

ZC: 1292. 316
PD: DOT 8241
AC. FS

PN: 2

YC.

10. XC.

11. ZC: 1298. 546
12. PD: SPK I N PP

CEN@EHS>ONE

13. AC: SS
14. PN 200
15. YC.

16. XC.

17. ZC. 1298. 586
18. PD: SANI TARY SEVWERE MANHCLE

19. AC:. UE
20 PN 201
21. YC.

22. XC.

23, ZC 1290. 266
24.  PD 24" VCP NW

25. AC. UE
26. PN 202
27. YC.

28. XC.

29. ZC. 1283. 746
30. PD: 36" RCP

31. AC. FS
32. PN: 3
33. YC.
34. XC.

35. ZC. 1301. 242
36. PD: DOT 8242
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Examples

The profile task (TK:PRO) isavertical (differential leveling) task.

]

PN:1
ZC:236.413

Back Sight
RR:5.43

Foresight Backsight
RR:6.27 RR:5.19
Setup #1 Eg:'ZSPK IN PP
HI:241.843 ST 12460
W OF:-.45
ST:8+60 ZC:235.57
RR:1.35 ST:13+60 ,
ST:10+00 RR:5.49 ST:14+00 S1+00
RR:4.26 RR:5.83 RR:6.01
ST: ST:12+00 e
RR:2.15 RR:6.9¢" ST:16+00

Occupied Station
PD:USGS 81L 1964

ST:11+00 ST:13+00 ST:14+45  RR:5.75
RR:7.40 ST:12+20 RR:6.05 RR:6.10
RR:6.9
W B.M.
Foresight
Se.tup #2 PN:3
H1:240.763 RR.6.92
ZC:233.860

PD:USGS 81M 1964

Instructions and Comments

Choose a From the main menu, press <F1> Project to open a

Command project.

Project Name> Type the project name PROEXAM; <ENTER>.

*.PRJ

New Project Type PRO and press <ENTER> to select the traverse

Enter Task TK: task.

ZC: Type 236.413

AC:BS Press <ENTER> to accept the suggested backsight
activity.

RR: Type 5.43 and press <ENTER>.

AC:BS Type SSover BSto select the sideshot activity.

ST: Type 8+ 60

OF: TypeO

RR: Type1.35

AC:SS Press <ENTER> to accept the suggested sideshot activity
AC:SS.

ST:8+60 Type 9+00

OF.0 Press <ENTER> to accept the offset of 0.

RR: Type 2.15

AC:SS Press <ENTER> to accept the suggested sideshot activity
AC:SS.

ST:9+00 Type 10+00

OF.0 Press <ENTER> to accept the offset of 0.

RR: Type 4.26

AC:SS Press <ENTER> to accept the suggested sideshot activity
AC:SS.

ST:10+00 Type 11+00
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Displayed | Instructions and Comments

OF.0 Press <ENTER> to accept the offset of 0.

RR: Type7.4

AC:SS Press <ENTER> to accept the suggested sideshot activity
AC:SS.

ST:11+00 Type 12+00

OF.0 Press <ENTER> to accept the offset of 0.

RR: Type 7.0

AC:SS Press <ENTER> to accept the suggested sideshot activity
AC:SS.

ST:12+00 Type 12+20

OF.0 Press <ENTER> to accept the offset of 0.

RR: Type 6.90

AC:SS Type FSover SSto select the foresight activity.

PN:3 Type2

PD:USGS 81L Type SPK IN PP. Use <CTRL>L to remove remaining

1964 part of old description.

RR: Type 6.27 (foresight on spike turning point).

ACFS Manually select the stationing data tag to input the
stationing. Back up to the A in AC and type ST, but don't
press<ENTER>.

ST:12+20 Type 12+ 60

AC.FS Manually select the offset datatag to input the offset.
Back uptothe A in AC and type OF, but don't press
<ENTER>.

OF.0 Type -45 (offset of turning point).

AC.FS Type BSover FSto select the backsight activity.

RR: Type5.19

AC:BS Type SSover BS to select the sideshot activity.

ST:12+60 Type 13+00

OF:-45 TypeO

RR: Type 6.05

AC:SS Press <ENTER> to accept the suggested sideshot activity
AC:SS.

ST:13+00 Type 13+60

OF.0 Press <ENTER> to accept the offset of 0.

RR: Type 5.49

AC:SS Press <ENTER> to accept the suggested sideshot activity
AC:SS.

ST:13+60 Type 14+00

OF.0 Press <ENTER> to accept the offset of 0.

RR: Type 5.83

AC:SS Press <ENTER> to accept the suggested sideshot activity
AC:SS.

ST:14+00 Type 14+45

OF.0 Press <ENTER> to accept the offset of O.

RR: Type 6.10

AC:SS Press <ENTER> to accept the suggested sideshot activity
AC:SS.

ST:14+45 Type 15+00

OF.0 Press <ENTER> to accept the offset of 0.

RR: Type6.01

AC:SS Press <ENTER> to accept the suggested sideshot activity
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Displayed Instructions and Comments

AC:SS.

ST:15+00 Type 16+ 00

OF.0 Press <ENTER> to accept the offset of 0.

RR: Type5.75

AC:SS Type FSover SSto select the foresight activity, to check
in to closing benchmark.

PN:2 Type3

PD:SPK IN PP Type USGS81M 1964

RR: Type 6.92

AC.FS Manually select the elevation/Z coordinate data tag to
input the enter closing elevation. Back uptothe A in AC
and type ZC, but don't press<ENTER>.

ZC: Type 233.860

AC:FS Press <Esc> to end data collection.

Close or Suspend | Type aC to close the project.

Choose a SDMS Collector returns to the main menu.

Command

The Profile Example Project (.PRJ) File

1. PR PRCEXAM
2. TK: PRO
3. AC. S

4. PN: 1

5. PD: USGS 81L 1964
6. ZC. 236. 413
7. AC. BS

8. RR 5. 43
9. AC. SS
10. ST: 8+60
11. OF: 0

12. RR 1. 35
13. AC. SS
14. ST: 9+00
15. OF: 0

16. RR 2. 15
17. AC. SS
18. ST: 10+00
19. OF: 0

20. RR 4. 26
21. AC. SS
22. ST: 11+00
23. OF: 0

24. RR 7.4
25. AC: SS
26. ST: 12+00
27. OF: 0

28. RR 7.0
29. AC: SS
30. ST: 12420
31. OF: 0

32. RR 6.9
33. AC. FS
34. PN: 2

35. PD: SPK | N PP
36. RR 6. 27
37. ST: 12+60
38. CF: -45
39. AC. BS
40. RR 5. 19
41. AC. SS
42. ST: 13+00
43. OF: 0
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44. RR 6. 05

45, AC. SS
46. ST: 13+60
47. OF: 0

48. RR: 5. 49
49. AC. SS
50. ST: 14+00
51. OF: 0

52. RR: 5. 83
53. AC. SS
54. ST: 14+45
55. OF: 0

56. RR: 6. 10
57. AC. SS
58. ST: 15+00
59. OF: 0

60. RR 6. 01
61. AC. SS
62. ST: 16+00
63. OF: 0

64. RR: 5. 75
65. AC. FS
66. PN: 3

67. PD: WMLL USGS 81M 1964
68. RR 6. 92

69. ZC. 233. 860

70. CP: 08/25/95 15:34:39

Computed Profile Example Saved As A Control (.CTL) File

AC. S

PN: 1

YC.

XC:

ZC. 236. 413
PD: USGS 81L 1964
AC. FS

PN: 2

YC.

10. XC.

11. ZC. 235.573
12. PD: SPK I N PP

OLFNDE ST

13. AC. FS
14. PN: 3
15. YC
16. XC.

17. ZC. 233. 860
18. PD: WMLL USGS 81M 1
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Chapter 12 Appendix

Overview

The Appendix gives quick reference to various parts of SDM S Collector:
- Set up of total stations

The SDMS Collector file naming conventions

The SDMS Collector program files

Tasks

Activities

Datatags

Default task and activity definitions

Default help file listings

Default of configuration file listings

Sample Project Files

Thefile structure of control files

Thefile structure of alignment files

Thefile structure of the superelevation file

Defining Connectivity using SDMS

General Rules of SDMS

Set Up of Total Stations

The total station must be correctly set up to communicate with SDMS. These
communication parameters are currently hard coded into the SDMS program
based on manufacturer default settings when each model was first added to
SDMS support. Since then, some manufactures have changed the defaults on
newer instruments. The communication parameters for all the supported total
stations are asfollows:

Driver Baud Data Parity Stop
Bit Bit
GEODIMETER System 4800 7 Odd 1
(400/500/600)
LIECA T1010 & 1610 2400 7 Even 1
LIECA TCR303 9600 7 Even 1
LEICA TCA1103 9600 7 Even 1
LIETZ SET (3& 3B) 1200 8 None 1
NIKON DTM Series (400, 500, 700, 1200 8 None 1
800)
PENTAX PTSIII 1200 8 None 1
SOKKIA SET Series (2, 2B, 3, 3B, 1200 8 None
XL, & 100 Series
TOPCON (Coarse and Fine Modes) 1200 7 Even 1

GTS Series (4 & 300/500/700)
GTS AF Series (601-603 ,605)
GPT Series (1001, 1002, 1003)
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Driver Baud Data Parity Stop
Bit Bit
TRIMBLE TTS (300 and 500) 38400 8 none 1
WILD T2000 & T2002 2400 7 Even 1
ZEISS Elta Series 3 & 4D 1200 7 Odd 2

SDMS Collector File Naming Conventions

The name for SDMS files must observe DOS file naming conventions. The
SDM S file name extensions conventions are listed below:

File Extension File Description

ALI Horizontal Alignment files
CAL Calculated files

CFG Configuration files

CTL Control files

EDI Edited files

EXE Executable program files
HLP Helpfiles

MAC Macro files

PRJ Project files

PRO Vertical Alignment files
SEQ User shot sequencefiles
SUP Superelevation files
TGS Default prompt sequence
TMP Temporary files

The SDMS Collector Program Files

SDMS Collector program files include the executable file, the configuration
files, the help files and the default prompt sequence file TASK.TGS. All of
these files must be located in the same directory named as the default (DP:) in
the 1/0O configuration file.

File Name Purpose Edit in SDMS
CNTL.CFG Names control and alignment files Yes or use DOS
editor
CNTL.HLP Control file configuration help No use DOS
editor
HALIGN.TMP Temporary file used to compile current No use DOS
horizontal alignment file editor
10.CFG Names /O devices and default paths Yes or use DOS
editor
IO.HLP 1/0 configuration help No use DOS
editor

NEWPR.SEQ Default sequence for opening new jobs  Yes

PROJECT.CFG Sets controlsin the project configuration Yes or use DOS
editor

PROJECT.HLP Project configuration help No use DOS
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File Name Purpose Edit in SDMS
editor
SYS.CFG Sets optionsin the system configuration Yes or use DOS
editor
SYSHLP System configuration help No use DOS
editor
SDMS.EXE Runs the SDMS program No
TAGSHLP Lists data tags and allowed responses No use DOS
editor
TASK.TGS Defines activities and dataitems, by task  Yes
TOL.CFG Sets survey tolerances for data Yes or use DOS
collection editor
TOL.HLP Tolerance help No use DOS
editor

Tasks appear in the project file with the task data tag (TK:). Tasks are always
three letter combinations. The following table shows the horizontal tasks with

itsdataitem.

Horizontal Task Task ID Description

Combined COM To combine one or more single
thread traverses and  radia
topography measurements in one
project

Control network CON To establish a control network of
traverses. This allows least squares
adjustment of the traverses by the
post processing software. Sideshots
are not allowed

Photo control PHO To establish photo control points

Radial topography RTO To be used for radial topography
measurements, both for data
collection and stakeout.

Terrain model TMO Terrain model measurements

Traverse TRA One or more single thread traverses.

Sideshots are not allowed.

The following table shows the vertical tasks with its dataitem.

Vertical Task Task ID Description
Cross-section XSE Cross section measurements done
with alevel
Leve run LEV singlewireleve run
Profile PRO To measure points along aprofile
Three-wire level 3WR Three wire leveling run

Activities appear in the project file with the activity data tag (AC:). The
following table shows each activity with its dataitem:
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Activity Activity ID  Description
Backsight BS Backsight shot to a defined point
Control check CcC Used to shoot from the current station to

a point with known X,Y,Z coordinates
as a check on the current position and
eevation.

Chain CH To define a chain by giving a list of
previousy defined points and chains,
regardless of any connectivity methods
used

Check shot CK Used to suspend prompted operationsto
allow the user to work interactively
with SDMS, then continue the
operation.

Elevation control EC Used with tasks that use an electronic
total station instrument to shoot from
the current occupied station to a point
with known elevation to compute the
elevation of that occupied station.

Equation Point EQ Used to define a station equation in an
alignment file.

Figure FG Used to record critical points from
which standard figures (such as an inlet)
can be extrapolated.

Foresight FS Used to make a foresight shot from the
current station.

Occupied station  OS Used to set up the instrument on a
known or previously measured point.

Project header PR To define the project name, the task,
and global settings for a project

Sideshot intersect 9 Used to measure a horizontal angle

from the current station to a sideshot
point. A sideshot intersect to the same
point from at least two different stations
will alow the sideshot point coordinates
to be computed.

Station resection SR Used to measure distances and angles
from the current station to points with
known coordinates. Resection
measurements from an occupied station
to two or more different known points
will  adlow the occupied station
coordinates to be computed.

Sideshot SS Used to maeke a sideshot from the
current station.

Stationing ST Used to define a station on a baseline or
alignment for cross sectioning.

Taping TA Used to define a chain by collecting

taped measurements along figures (such
as a building perimeter).

Tie sequence TS Used to reference a control point using
azimuths and distances

Turning point TP Used for a turning point (foresight) in
thelevel or 3-wire level task
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Activity Activity ID  Description

Text TX Used to define a text block which
allows multi-line comments or point
descriptions

Utility elevation UE Used to measure an elevation on a
utility point, above or below the level of
the sideshot.

Data Tags

Data tags identify pieces of data. Data tags have two aphanumeric characters
and a colon. The table below describes the SDMS datatags. The data tags are
listed aphabetically and may not be in the same order as found in the
TAGS.HLPfile.

Note: A number of the tags in the list are either used only in the various
configuration files, or have a completely different definition in a configuration
file than the same tag name does in an SDMS project file. In the latter case, the
tag name is defined in the list twice; an example of thisisthe AD datatag. Tags
that are used for configuration file data items are marked with the word (config)
underneath.

Data Tag Description

- Standard Shot - used in building sequences to indicate
that you want to use the standard prompts for an activity.
Place the -- data tag immediately following the activity
dataitem.

I Nested Sequence - used to nest one user-defined
sequence inside of another. If //:file name is found in a
sequence, the sequence in the given file is invoked. Once
the nested sequence is completed, the original sequence
continues.

AO0- A9 Attribute fields O through 9 Used to record special
attribute data for which there is not already a data tag. For
example, a street address may be recorded using these data
items.

AA: AreaComputed - used to record the computed area of a
stored figure. No user response required.

AC: Activity - begins a new activity. The activity name must
be one of the two character codes listed in section 8.3.

AD: Angle Distance List - used to record a list of angles and
horizontal and vertical distances measured by tape in the
taping activity (AC: TA).

AD: (config) Auto Date/Time Stamp - when used in the SY S.CFG file,
designates when or if to automatically date and time stamp
the project file. Responses include OFF, PROJ (in project
header only), STAT (at each OS activity), and SHOT (at
each activity).

AH: Accuracy Horizontal - used in a project file to designate
the horizontal precision of a point if recorded with that
point, or for all the pointsin afileif recorded in the project
header. Examples - AH:A (could be equivalent to NGS
Order A of 0.1 PPM); AH:F (could be equivalent to NGS
First Order of 10.0 PPM)
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Data Tag Description

AR: Area — defines the known or designed area of a
closed chain or figure.

AS: (config) Auto Save - when used in the SYS.CFG file, Yesindicates

that fileswill be automatically saved. No indicates that the
user will prompted whether or not to savefiles.

AV: Accuracy Vertical - used in aproject file to designate the
vertical precision of a point if recorded with that point, or
for all the pointsin afileif recorded in the project header.
Examples - AV:F1 (could be equivadent to NGS First
Order, Class 1); AV:T (could be equivalent to NGS Third

Order)

AZ: Azimuth - used to record an azimuth from the current
station to either a backsight or foresight point.

B1: (config) Baud Rate - when used in the |O.CFG file, designates the

communications device baud rate (B1:9600 = 9600 baud).
Does not apply to the measuring device.

BG: Begin Group - Used in the SDMS points and chain (PAC)
fileto indicate the beginning of the list of chains generated
by SDMS Processor from the shot attribute information
listed in that file

BP: Barometric Pressure - used to record the barometric
pressure in the units designated by the UP: dataitem.

BR: Bearing — used to record or display the bearing measured
or computed between two points. The format is (N or

S)DD.MMSSS(E or W).

BS: Backsight Point Number - used with the Taping Activity
(AC:TA) to list the point number to use as the back sight
to initiate the taping routine.

CD: Chain Description - used to record descriptive
information for a survey or geometry chain (figure). This
dataitem will normally be used with AC:SS and AC:CH

CD:(config) Communication Device - when used in the |0.CFG file,
designates the name of the serial communications device
port (COM1, COM2 etc.)

CE: Collimation Error - used to record the angular horizontal
collimation error as determined by the surveyor when
testing the collimation of the instrument.

CF: Combination Factor - used to specify the combination
factor used in converting between grid and ground
distances.

CH: Chain Number - used in the chain activity (AC. CH) to
include a list of previoudy defined chains in the chain
being defined.

Cl: City - used to record the city where the survey took place.

CL: Class - used to record a classification code of some sort.

Some post processing and CADD systems interpret this as
atopography attribute tag, while other post-processing and
CADD may interpret it asasoil classifications.

CM: Comment - used to record a comment about a point or
observation.
CN: Condition - used to record the condition of surveyed

objects, such asinlets, pipes, bridges, etc. This dataitemis
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Data Tag Description
often used in inspection surveys.
CO: County - used to record the county where the survey took
place.
CP: Close Project - closes a project and indicates that it is

finished. Any user response may be given. It is used to
indicate the user’' sintent that the project is completeand is
not to be continued.

CR: Curvature and Refraction - indicates with a 'Y or N
whether the project data should be corrected for the
Earth’s curvature and atmospheric refraction.

Cs Coordinate System - used in a project or control file to
indicate the coordinate system used as the basis of the
point coordinates found in that file. Examples State Plane
Coordinate systems; County Coordinate systems; local
coordinate systems.

D1: (config) Data Word Length - when used in the 10.CFG filg,
designates the serial communications word length in bits
(7 or 8).

DA: Deflection Angle - used to record deflection angles at Pl

points for computation of a horizontal alignment. The
deflection angle is defined by extending the back tangent
direction ahead of the Pl and measuring the subtended
angle and recording this angle in DDD.MMSSSS format.
An angle left is indicated by preceding the angle with a
negative () sign in front of the (-DDD.MMSSSS). An
angleright is positive and no sign is required.

NOTE: In the current release of SDMS Collector

and SDMS Processor, DA: is used for information
purposesonly.

DC: Degree of Curvature - used in the Horizontal Alignment
file to define acurve's degree of curvature. It may also be
used in a project file to document a degree of curvature for
acurve.

DD: Distance-Computed - where multiple observations are
made of a point from the same station, this data item
records the averaged distance.

DH: Distance Horizontal - used to record a measured
horizontal distance.

DI: Diameter - records the diameter of a surveyed object, such
asaculvert pipe or atree.

DL: Delete Shot/Station - used to delete a single shot

(DL: SH), or delete a station and al of its related shots
(DL: ST). Deleted items are not actually removed from the
project file, only marked as del eted.

DO: Direction of Offset - used to record whether offsetsto the
prism in an activity are horizontal (DO H) or vertical
(DQ V).

DP: Depth - used to record the depth of cover of a surveyed
object.

DP: (config) Data Path - when used in the 10.CFG file, it designates
the default directory path for SDM S project files.

DS Distance Slope - used to record a dope distance

measurement. Usually used in conjunction with a vertical
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angle (VT: ) and horizontal angle (HZ: ) dataitem
DS: (config) Distance Tolerance Sets - When used in the TOL.CFG

file to specify the standard deviation of a measured
distance from the mean.

DT: Date - records the date.

DT: (config) Date Stamp - when used in the |O.CFG file, Yes or No
indicates whether or not to stamp the date on each page of
SDM S reports and printouts.

DV: Distance Vertical — used to record or display the vertical
distance between two known or comptted points.
DX: Delta X - used in live and batch computations to record

the algebraic difference between the known X Coordinate
(XC:) of apoint and the computed X Coordinate (XX:) of
a point based on the shots taken to that point in a project
file

DY: Delta Y - used in live and batch computations to record
the algebraic difference between the known Y Coordinate
(YC:) of apoint and the computed Y Coordinate (YY:) of
a point based on the shots taken to that point in a project
file

DZ: Delta Z - used in live and batch computations to record the
algebraic difference between the known Z Coordinate
(ZC:) of apoint and the computed Z Coordinate (ZZ:) of a
point based on the shots taken to that point in aproject file.

ElL L eft Side Slope - used in the superelevation file (.SUP) for
the stake out functions to define the |eft side Slope rate at a
transition station. This slope is expressed in feet/feet,
meter/meter, or percent (E.g., 0.02).

E2: Right Side Slope - used in the superelevation file (.SUP)
for the stake out functions to define the tight side slope
rate at a transition station. This slope is expressed in
feet/feet, meter/meter, or percent (E.g., 0.02).

ED: Error Distance - used to record the standard deviation in
the mean of multiple distance measurements.
EG: End Group (List) - Used in the SDMS points and chains

(PAC) file to indicate the end of the list of chains
generated by SDMS Processor from the shot attribute
information listed in that file.

EH: Error Horizontal Angle - used to record the standard
deviation from the mean of multiple horizontal angle
measurements.

EQ: Equation Number - used to the point number of a station

equation in an alignment.

ER: (config) Error Radial Topography Radius - when used in the
TOL.CFG file, defines the radial topography error radius
tolerance value.

ES: Ending Station - identifies the ending station of a survey
loop.

EV: Error Vertical Angle - used to record the standard
deviation in the mean of multiple vertical angle
measurements.

EX: External Distance Horizontal Curve - used with a

horizontal alignment (Pl Definition) to record the distance
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from the Pl to the midpoint of the arc defined between the
PC and PT tothe PI

FC:

Face Number - used to record which face of the
instrument was used for each shot when recording a set of
repeated shots to a point from the same station. FC: 1
indicates direct; FC. 2 indicates reverse. This must
aways be used in conjunction with the set (SE) dataitem.

FE:

Feature Code - used to record an apha, numeric, or
a pha-numeric feature code for a point or chain.

FG:

Figure Code - used to assign a common figure number to
al points that are part of the same figure or chain. Points
with the same figure number should be connected together
by the post-processing software in the order recorded to
form achain.

FP: (config)

Format Path - when used in the 10.CFG file, designates
the default directory path for predefined output formats.

GM:

Geometry Type - used to tag the geometric type of a point
in achain. For example, if GMC (curve) is used, the chain
should have a smooth curve going through the point. If

GM:P (Point) is used, the chain should have a straight line
between points. Verify how these data items are used by
the post-processing software to define chains.

GR:

Group - used to group sets of surveyed object together in
the post-processing software database. Items with the same
group tag should be placed on the same level, layer, zone
etc.

H1:

Help - displays on-line help text during data collection.
Does not record any information to the project file.

HA:

Horizontal Alignment File Name- gives the name of the
file that defines the geometry of the horizontal alignment.
The aignment geometry is used for station-offset
calculations.

HA: (config)

Horizontal Angle Set Difference - used in TOL.CFG to
set the tolerance alowed between an individual horizontal
angle measured in sets and the mean horizontal angle
computed from the sets. Horizontal angles that exceed the
difference will be omitted from final computations

HD:

Horizontal Datum - records the user-specified name of
the horizontal datum, such as NAD27 or NAD83. This
information can be used by the post-processing software
for conversions between XY and Latitude, Longitude.
SDMS will accept any response; be sure that the name you
use is compatible with the post-processing software.

HE:

Height Ellipsoid —used to record the distance, measured
aong the normal to the ellipsoid, between a point on the
ground and the surface of the ellipsoid as defined in
geodesy and wed with the Global Positioning System
(GPS). Also known as ellipsoid height and height above
the ellipsoid.

HG:

Height Geoid — used to record the distance between the
geoid and dllipsoid at a given point as defined in geodesy
and used with the Global Positioning System (GPS). The
geoid can be above or below the ellipsoid defined.

HH:

Horizontal Angle-Computed - computes the average
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horizontal angle from repeated observations to a point
from the same station.

HT: Height - records the user-specified height of a surveyed
object, such as atree or fence.

HY: Highway - used to record the name of a highway or road.

HZ: Horizontal Angle - used to record a horizonta angle
measurement. The format used isDDD.MMSSS.

10-19: Information Field O (through) Information Field 9 -

used to record user-defined information fields. These tags
may have specific usage defined by the post-processing

software.

ID: Project | dentification - records the name or identification
number of the project in the project header.

IH: Instrument Height - used to record the vertical distance
from the occupied survey point to the vertical index of the
instrument.

IT: Instrument Type - used to record the type of instrument

used. This information tells SDMS which device driver to
use. | T: NONE indicates that all measurements will be
entered manually.

L1: (config) Location 1 Control File Name — used in CNTL.CFG to
name the primary control point file. By default, referenced
control points are searched for in this file first, and in the
Location 2 file second.

L1 Length First Curve - used with a vertical alignment
(PRO) to record the length of vertica curve for
symmetrical curves or the curve length from the VPC to
VPI for unsymmetrical curves.

L2: (config) Location 2 Control File Name— used in CNTL.CFG to
name the secondary control point file.
L2 Length Second Curve - used with a vertical alignment

(PRO) to record the length of vertical curve from the VPI
to VPT for unsymmetrical curves.

LC: Long Chord - used with a horizontal aignment (Pl
Definition) to record the distance represented by a straight
line between the PC and PT of acurve.

LG: L ongitude - used to record the longitude of a point.

LN: Length - used to record the length of a surveyed object.

Used with a horizontal alignment (Pl Definition) to record
the length of acircular curve.

LO: Length Offset - used when the target can not be placed
directly on the point being measured, but is placed in front
or in back of the point. A negative value is used if the
target isin front of the point.

LP: (config) Log to Printer - when used in the SYS.CFG file, Yes or
No indicates whether or not to log any screen reports to the
printer automatically.

LS Length of Spiral - used to specify the length of a spiral in
the PC/PT defined horizontal aignment file.
LT: L atitude - records the | atitude of a point.

MM: (config) Memory Cache - when used in the PROJECT.CFG file,
designates the amount of hard disk space below which the
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user iswarned.
MO: Mid Ordinate Circular Curve - used with a horizontal

adignment (Pl Definition) to record the distance from the
center of a curve to the midpoint of the long chord for that
curve.

MP: (config) M acr o Pause - when used in the SY S.CFG file, designates
the step delay time for macro execution in 1/18th second
increments (MP:2 designates 2/18th seconds pause time).

MS: (config) Multi-Stub - when used in the TOL.CFG file, defines the
error radius alowed on multi-stub intersections.

NM: Name - used as a genera purpose Name field. It could be
used to record project names, point and chain names, name
of abuilding, etc.

NS Number of Shots - can be used by the post-processing
software to indicate the number of shots that have been
taken on a point from the same station.

NS: (config) New Project Sequence - when wused in the
PROJECT.CFG file, designates the name of the sequence
file to automatically execute when starting a new project.

OA: (config) Overwrite/Append - when used in the SY S.CFG file, “O”
indicates that current data overwrites existing files, and
“A” indicates that current data is appended to existing
files.

OB: Observer - used to record the name or initials of the
observer on the survey crew.

OD: Origin/Destination Point Number - provides a method of
defining chain connectivity. When shooting points on a
chain, it defines the identification number of the next point
to be connected to in that chain.

OF: Offset - used when the target can not be placed directly on
the point being measured, but is placed to the left or right
of the point. A perpendicular offset to the left of the point
(in the line of sight when facing the point from the
instrument) is entered as a negative value.

Used in the profile and cross section tasks and in stake out
computations to define the distance right of left of the
specified alignment a shot represents.

00: Offset-Computed - used to record the computed offset of
a point relative to an alignment when the point was
measured by radial setup.

OP: (config) Overwrite Protection - when used in the SYS.CFG file
YES designates protection is on (files may not be
overwritten).

OS: Occupied Station Point Number - used with the Taping

Activity (AC:TA) to list the point number to use as the
occupied station to initiate the taping routine.

OS: (config) Old Project Sequence - when used in the PROJECT.CFG
file, designates the name of the sequence file to execute
when starting SDM S to continue with an existing project.

Oow: Owner - used to record the name of an owner of some
object defined by the survey. For example, it may be used
to specify the owner of aparcel defined by achain, or of a
utility feature defined by a point.

Survey Data Management System Version 3.5 12-11



Data Tag

Appendix

Description

P1: (config)

Parity - when used in the |O0.CFG file, designates the type
of parity used for serial communications (NONE, ODD, or
EVEN).

Prism Correction - used to correct the measured slope
distance for the difference between the optical center of
the prism and the axis of the prism housing. Entered as a
length value in the project units.

PD:

Point Description - used to record point description
information. It may also be used to record descriptive
information for a chain or other objects.

PD: (config)

Print Device - when used in the 10.CFG file, designates
the name of the printer device port (LPT1, LPT2, COM1,
COM2, or CON).

PF: (config)

Print Footer - when used in the 10.CFG file, defines a
line of text to be used as a footer in SDMS reports and
printouts.

PG: (config)

Page Numbering - when used in the 10.CFG file, Yes or
No indicates whether or not to number pages in SDMS
reports and print outs.

PH:

Physical Characteristic- used to record encoded physical
characteristic information for apoint. Thisis used by some
post-processing software to assign graphical attributes
such as level and cell/symbol name.

PH: (config)

Print Header - when used in the 10.CFG file, defines a
line of text to be used as a header in SDMS reports and
printouts.

PL:

Point List - used in the chain activity (AC. CH) to definea
list of point numbers to be included in that chain.

PL: (config)

Page Length - when used in the |0.CFG file, designates
the number of lines per page for SDMS reports and
printouts.

PM:

PPM Factor - records a parts-per-million factor usually
associated with total station measuring devices.

PN:

Point Number - identifies the point number for an
activity. Depending on which activity it is used in, it may
be referring to a previously defined point, or assigning a
point number to a new point. For example, the backsight
activity (AC: BS) must give the number of a previously
defined point that is being observed. A sideshot activity
(AC: SS) assigns a point number to a new point.

PO:

Prism Offset - used to record the distance from the
desired point to a prism placed on the point. It is used in
conjunction with the offset direction data item DO:),
which indicates if the prism is set in a horizontal or
vertical offset orientation. If, when facing the point, the
prism offset isto the right, enter a negative offset value.

PP: (config)

Project Path - when used in the |0.CFG file, it designates
the default directory path for creating and editing projects
files.

Project Name - identifies the file name of the file used to
collect the survey. Only one PR dataitem may be used per
project file. The project name may be up to 8 characters. It
isALWAY Sthefirst dataitem in a project file.

Survey Data Management System Version 3.5
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Protocol - when used in the |0.CFG file, designates the
communications protocol (NONE or XON/XOFF).

Page Width - when used in the |0.CFG file, designates
the width of the page in characters for SDMS reports and
printouts. Defaults to PW:40 for screen output, and PW:80
for printer output. SDMS assumes that a constant width
character font is being used.

Sequence Path - when used in the 10.CFG file, designates
the default path for finding sequencefiles.

Rod Reading-Top Wire - for three wire leveling (3WR),
used to record the upper wire reading.

Radius First Curve - used with a horizontal alignment
(HA:) to record the radius of the first circular curve of a
compound curve or compound reverse curve and aso
defines the beginning radius to use for a connecting spiral
between compound curves.

Rod Reading-Middle Wire - for three wire leveling
(BWR), used to record the middle wire reading.

Radius Second Curve - used with a horizontal aignment
(HA:) to record the radius of the second circular curve of a
compound curve or compound reverse curve and also
defines the ending radius to use for a connecting spiral
between compound curves.

Rod Reading-Bottom Wire - for three wire leveling
(BWR), used to record the bottom wire reading.

Radius - records the radius of a curve. The radius for a
curveto the left is entered as a negative value.

Ring Description - a specia tag used in tunneling
operations to describe the current ring.

Recorder - records the name or initials of the note taker or
recorder on the survey crew.

Ring Number - a specia tag used in tunneling operations
to identify the current ring.

Right Angle Offset — used to record the angular offset left
or right of the line of sight to an object. Not presently
used in SDM S Collector live or batch computations.

Removal Protection - when used in the SYS.CFG file,
Y ES indicates the removal protection is on (files may not
be deleted).

Ratio of Precision - when used in the TOL.CFG file,
defines the position closure tolerance in traverses. A
warning isissued if the computed closure is worse.

Rod Reading - used to record the rod measurement in
vertical tasks and in activities such as utility elevation
(AC: UE) in horizontal tasks. In vertical tasks, al rod
readings are positive unless the rod is inverted. In
horizontal tasks, positive readings are used to record depth
values.

Data Tag

PR: (config)
PW: (config)
QP (config)
R1: (TK:3WR)
R1:

R2: (TK:3WR)
R2:

R3: (TK:3WR)
RA:

RD:

RE:

RN:

RO:

RP: (config)
RP: (config)
RR:

RS

Ring Style - specia data tag for tunneling operations that
indicates the type of ring being observed. RS: Cl RC
RS: BOX, and RS: ARCH indicate circular, rectangular, or
arched ring styles, respectively.

Survey Data Management System Version 3.5
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RT: Rod Type - used to specify the units of graduation of the
rod being used. Valid responses are YARD, FOOT, and
METER. Yard measurements are automatically converted

into feet.

RT: (config) Resection Tolerance - when used in the TOL.CFG file,
defines the resection tolerance valuein UL.

S1: (config) Stop Bit Length - when used in the 10.CFG file,

designates the number of stop hits for serid
communications (1 or 2).

Staking 1 Control File Name— used in CNTL.CFG to
name the primary steking point file. This file defines
coordinates for points to be staked out in the field.

SL Entry Spiral Length - used with a horizonta aignment to
record the spiral length to use at the beginning (TS) of a
spiral curve.

S2: (config) Staking 2 Control File Name — used in CNTL.CFG to
name the secondary staking point file.

2 Exit Spiral Length - used with a horizontal alignment to
record the spiral length to use at the end (SC) of a spiral
curve.

3 Connecting Spiral Length - used with a horizontal
alignment to record the spiral length to use between
compound circular curves.

SB: Station Back - used to indicate the stationing to be used
for an alignment (HA & VA) from a specific Sl back along
the alignment.

SD: Station Direction - used to indicate whether shots are

currently being taken looking up-station (SD: UP;
increasing stations) or  down-station  (SD: DON;
decreasing stations). This is normally used only in
tunneling operations.

SD: (config) Nominal Station Deviation - when used in the TOL.CFG
file, defines the station deviation tolerance value.
SE: Set Number - used to identify a point as part of a set of

repeated measurements to a point from the same station.
Sets are used to calculate averaged distances and angles.
Each shot in the set must contain both the SE: and FC:
dataitems.

SF: (config) Superelevation File Name - used to specify the name of
the file where the cross slopes for the sub-grade or
pavement based on the horizontal alignment specified are
defined.

SH: Staff Height - used to record the height of the staff, target,
rod, or prism on a shot.

Si: Shot Identification - identifies a point as being of certain
type. Refer to section 5 of the SDMS Technical Data
Guide 2000 for detailed information about allowable
responses.

SN: Serial Number - used to record the serial number of the
instrument being used.

SP: Suspend Project - used to suspend work on a project until
a later time or day. Any response may be used and

recorded. The SP data item is generated by SDMS, and
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Data Tag Description
does not affect computations.
SP: (config) Screen Pause - when used in the 10.CFG file, designates

the amount of time for pausing the screen display for
scrolling screen reports in 1/18th second increments (SP:2
= 2/18th sec. pause).

SS: Stationing-Computed - computes and records the station
relative to an alignment of a point shot radially.
ST: Stati oning - used to define the nominal station along an

alignment or the stationing to use ahead at an equation. It
is also used in the station activity (AC: ST), where it
applies to al subsequent shots until a new station activity
isbegun. The format is based on the units of length (UL:)
settings in the project configuration file.

ST: (config) Three Wire Stadia Tolerance - when used in the
TOL.CFG file, designates the 3 write stadia difference
tolerance.

SX: Standard Error Estimate X Coordinate— used with

control points to define an error estimate in the X
component (Easting) of the coordinate for that control
point to be used during the least squares analysis process.
The response represents the amount of freedom the user
wishes to alow the control point to adjust during
processing. The default value in SDMS Processor is
0.001feet (or meters) which is considered fixed.

SY: Standard Error Estimate Y Coordinate — used with
control points to define an error estimate in the Y
component (Northing) of the @ordinate for that control
point to be used during the least squares analysis process.
The response represents the amount of freedom the user
wishes to allow the control point to adjust during
processing. The default value in SDMS Processor is
0.001feet (or meters) which is considered fixed.

SZ: Standard Error Estimate Z Coordinate — used with
control points to define an error estimate in the Z
component (Elevation) of the coordinate for that control
point to be used during the least squares analysis process.
The response represents the amount of freedom the user
wishes to allow the control point to adjust during
processing. The default value in SDMS Processor is
0.001feet (or meters) which is considered fixed.

TA: (config) Traverse Horizontal Angle Closure - when used in the
TOL.CFG file, defines the angular closure error tolerance
value.

TD: Tunnel Direction - records the direction of atunnel, such
as INBOUND or OUTBOUND.

TE: Temperature - used to record the current temperature in
the units designated in the UT dataitem.

TE: (config) Traverse Elevation Closure - when used inthe TOL.CFG
file, defines the traverse elevation closure tolerance value.

TI: Tunnel Identification - records the name or number of a
tunnel.

TK: Task - used to define te type of survey task being

conducted. There may be only one TK: data item per
project file, and it is normally the second data item in the
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Data Tag Description
project.

TL: Tangent Length - used with a horizontal alignment (Pl
Definition) to indicate the tangent length of a simple
curve.

T™: Time - used to record the time.

TN: Traverse Number - used to tag which traverse a point
belongs to when multiple traverses are in the same project.

TP: (config) Temporary Path - when used in the 10.CFG file,
designates the default directory path for temporary files.

TS Date/Time Stamp - records the date and time.

TS: (config) Time Stamp - when used in the |0.CFG file, Yes or No

indicates whether or not to time stamp each page for
SDM S reports and printouts.

TT: (config) Maximum Stations Traverse - when used in the
TOL.CFG file, sets the maximum number of occupied
stations allowed in atraverse.

TY: Type - used to record atype code for an object. It isused
by some post-processing software to assign graphical
attributes such aslevel or color.

UA: Units of Angles - specifies the units used in angle
measurements. Most systems record degrees, minutes, and
seconds (ddd.mmss).

UL: Units of Length - specifies the units used in length and
distance measurements, coordinates, station \alues, etc..
Allowable responses are F (feet) and M (meters with
kilometer stationing ##+## ###H), M2 (meters with 100
meter stationing ##+##.##), and M3 (same as M).

UP: Units of Pressure - specifies the units used for recording
barometric pressure with the BP data item.

UT: Units of Temperature - specifies the units used for
recording temperature. Allowable responses are F
(Fahrenheit) and C (Celsius).

VA: Vertical Alignment File Name - specifies the name of the
file where the control vertical aignment geometry is
defined.

VA: (config) Vertical Angle Sets Difference - maximum deviation
allowed between and individua vertical angle measured in
sets and the mean vertical angle computed form sets.
Vertical angles that exceed the difference will not be used
in final computations

VD: Vertical Datum - records the user-defined name of the
vertical datum being used (VD: NGVD29 or VD:
NAVD88 for example).

VE: Vertical Index Error - used to record the angular vertical

collimation error as determined by the surveyor when
testing the collimation of the instrument.

VH: Vertical/Horizontal Ratio - Used in stake out to specify
the slope of a line between two points, expressed as
decimal equivalent meter/meter, foot/foot or a percent (EG
VH:0.02).

VI: (config) Vertical Intersects Tolerance - when used in the
TOL>CFG file, defines the tolerance allowed when
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comparing computed elevations for a point shot from
various occupied stations during a sideshot intersection
activity (AC:9l).

VO:

Vertical Offset - used in radia topography to record the
vertical distance (+/-) from the point shot to a remote shot
directly above or below it.

VR:

Version Number - used to record the version number of
SDMS being used.

VT:

Vertical Angle - used to record a vertica angle
measurement in the DDD.MMSS format. Vertical angles
are measured from the zenith being equal to zero degrees.
For example a vertical angle of 90.0000 degrees indicates
horizontal line of sight. This angle is equivdent to a
zenith angle.

VT: (config)

Maximum Vertical Stations - when used in the
TOL.CFG file, defines the maximum number of occupied
stations that can be recorded in avertical task between two
bench marks.

VV:

Vertical Angle-Computed - where multiple observations
are made of a point from the same occupied station, this
dataitem records the averaged vertical angle.

W1: (config)

Single Wire Level Closure - when used in the TOL.CFG
file, defines the single wire leveling closure tolerance.

W3: (config)

Three Wire Stadia Constant - used in leveling to record
the Three Wire stadia constant value. This value should be
consistent with the selected rod type (RT). This data item
isalso used in the TOL.CFG file.

WC:

Write Control File Name - a user specified control file
used to save point data that has been calculated but not
checked for accuracy. Once these points have been
verified, they can be moved to the L1:, L2:, S1:, or S2:
files.

WD:

Width - used to record the width of a surveyed object,
such as a box culvert.

WE:

Weather - used to record user-defined weather condition
description.

WI:

Witness Description - used to record information about a
witness or accessory points.

XC:

X Coordinate-Known - used to record a known X
coordinate value for a point.

XC: (config)

Cross Section Closure Tolerance - when used in the
TOL.CFG file, defines the profile and cross section
closure tolerance value.

XX:

X Coordinate-Computed - used to record a computed X
coordinate value for apoint in acalculated project file.

YC.

Y Coordinate-Known - used to record a known Y
coordinate value for a point.

YY:

Y Coordinate-Computed - used to record a computed Y
coordinate for a point in a calculated project file.

ZC:

Z Coordinate-Known - used to record a known elevation
for apoint.

ZN:

Zone - used to record the projection or state plane zone for
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the project coordinate system.

Z7Z: Z Coordinate-Computed - used to record a computed
elevation for apoint in a calculated project file.

Tasks Default Prompt Sequences

The following tables list the default Activity and Cata Items listed in the
TASK.TGS file provided with SDMS Collector program.

Traverse Task - TRA

Activity Default Data Tags
AC.0S PN: IH: FE: PD:
AC:BS PN: SH: FE: PD: HZ: VT: DS
AC:FS PN: SH: FE: PD: HZ: VT: DS
ACEC PN: SH: FE: PD: ZC: HZ: VT: DS::
AC:.CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS:
ACS PN: FE: PD: HZ:
AC:TS PN: FE: HZ: VT: DS: PD:
AC:PR
AC:.CK
AC:TX PN: CM:
Radial Topography Task - RTO

Activity Default Data Tags
AC:0S PN: IH: FE: PD:

AC:BS PN: SH: FE: PD: HZ VT: DS:

AC:SS PN: SH: FE: PD: HZ: VT: DS

ACEC PN: SH: FE: PD: ZC: HZ: VT: DS

AC:.CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS:
AC:SR PN: SH: FE: PD: HZ: VT: DS: YC: XC: ZC:
ACS PN: FE: PD: HZ:

AC:UE PN: SH: FE: PD: RR:

AC.ST ST::

AC:PR

AC:.CK

AC:TX PN: CM:

AC:CH FE: CD: FG: CH: PL:

ACFG FE:TY:

AC.TA OS: BS: PN: FE: CD: FG: AD: PL: CM:

Combined Task - COM
Activity Default Data Tags
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AC:0S PN: IH: FE: PD:
AC:BS PN: SH: FE: PD: HZ VT: DS:
AC:FS PN: SH: FE: PD: HZ: VT: DS
AC:SS PN: SH: FE: PD: HZ: VT: DS
ACEC PN: SH: FE: PD: ZC: HZ: VT: DS:
AC:.CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS:
AC:SR PN: SH: FE: PD: HZ: VT: DS: YC: XC: ZC:
ACS PN: FE: PD: HZ:
AC:UE PN: SH: FE: PD: RR:
AC:TS PN: HZ: VT: DS: FE: PD:
AC:ST ST:
AC:PR
AC:.CK
AC:TX PN: CM:
AC:CH FE: CD: FG: CH: PL:
AC.FG FE:TY:
AC.TA OS: BS: PN: FE: CD: FG: AD: PL: CM:
Control Network Task - CON
Activity Default Data Tags
AC:.0S PN: FE: PD: IH: SH:
AC:BS PN: FE: PD: HZ: VT: DS:
AC:FS PN: FE: PD: HZ: VT: DS:
ACEC PN: FE: PD: ZC: HZ: VT: DS
ACS PN: FE: PD: HZ:
ACTS PN: FE: HZ: VT: DS: PD:
AC:PR
AC:.CK
AC:TX PN: CM:
Profile Task - PRO
Activity Default Data Tags
AC:0S PN: PD: ZC:
AC:BS RR:
ACFS PN: PD: RR:
AC:SS ST: OF: RR:
ACEC PN: PD: RR: ZC:
AC:.CC PN: PD: RR: ZC:
AC:UE PN: PD: RR:
AC.TP RR:
AC:PR
AC:.CK
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Activity Default Data Tags
AC:TX PN: CM:
Photo Control Task - PHO
Activity Default Data Tags
AC:.0S PN: FE PD: IH:
AC:BS PN: SH: FE: PD: HZ: VT: DS:
AC:FS PN: SH: FE: PD: HZ: VT: DS
AC:SS PN: SH: FE: PD: HZ: VT: DS:
ACEC PN: SH: FE: PD: ZC: HZ: VT: DS:
AC:.CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS:
AC:'SR PN: SH: FE: PD: HZ: VT: DS: YC: XC: ZC:
ACS PN: FE: PD: HZ:
AC:UE PN: FE: PD: RR:
ACTS PN: HZ: VT: DS: FE: PD:
AC:PR PN: FE PD: IH:
AC.CK
AC:TX PN: CM:
Terrain Model Task - TMO
Activity Default Data Tags
AC:0S PN: FE: PD: IH:
AC:BS PN: SH: FE: PD: HZ: VT: DS
AC:FS PN: SH: FE: PD: HZ: VT: DS
AC:SS PN: SH: FE: PD: HZ: VT: DS
ACEC PN: SH: FE: PD: ZC: HZ: VT: DS
AC:.CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS
AC:SR PN: SH: FE: PD: HZ: VT: DS: YC: XC: ZC:
ACS PN: FE: PD: HZ:
AC:UE PN: FE: PD: RR:
AC:TS PN: HZ: VT: DS: FE: PD:
AC:PR
AC:.CK
AC:TX PN: CM:
Level Run Task - LEV
Activity Default Data Tags
AC:0S PN: FE: PD: ZC:
AC:BS RR:
ACFS PN: FE: PD: RR:
ACEC PN: FE: PD: RR: ZC:
AC:.CC PN: FE: PD: RR: ZC:
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AC:TP RR: PD:

AC:SS PN: FE: PD: RR:
AC:PR

AC:CK

Three-Wire Level Task - 3WR

Activity Default Data Tags
AC:0S PN: FE: PD: ZC:
AC:BS RR:

ACFS PN: FE: PD: RR:
ACEC PN: FE: PD: RR: ZC:
AC:.CC PN: FE: PD: RR: ZC:
AC.TP RR:

AC:PR

AC:CK

AC:TX PN: CM:

Cross-Section Task - XSE

Activity Default Data tags
AC:0S PN: FE: PD: ZC:
AC:BS RR:

AC:FS PN: FE: PD: RR:
AC:SS FE: PD: OF: RR:
AC:ST ST:

AC.EC PN: FE: PD: RR: ZC:
AC:CC PN: FE: PD: RR: ZC:
AC:UE PN: FE: PD: RR:
AC:TP RR:

AC:PR

AC:CK

AC:TX PN: CM:
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The Default Configuration and Help Files

Control Configuration

The Control Configuration File - CNTL.CFG

1.

NG S BN

VA
SF:

The Control Configuration Help File - CNTL.HLP

OEFN@ G S>BPE

L1 12 O Prinmary Location Control File,

;enter L1: control file nane
L2 12 0 Secondary Location Control File,

;enter L2: control file nanme
S1 12 0 Prinmary Staking Control File,

;enter S1: control file name
S2 12 0 Secondary Staking Control File,

;enter S2: control file name
WC 12 0 Wite Control File,

;enter WC. control file nane
HA 12 0 Horizontal Aignnent File,

;enter HA: horizontal alignnent file name
HA 12 0 Horizontal Alignnent File,

;ent er VA vertical alignment file nane
SF 12 0 Superelevation File,

;enter SF: superelevation file nane

I/O Configuration

The I/O Configuration File - 10.CFG

NG S>BONE

DP: C: \ SDVB\ PRI\
PP: C.\ SDVB\ PR\
QP: C.\ SDVB\ SEQ
TP: C. \ SDVB\ TEMP\
SP: 18

B1: 9600
P1: NONE
PR: NONE
D1: 8
S1:1

PD: LPT1
PH BEG N
PF: END
PL: 60
PW 80
PG No
TS: No
DT: No
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The I/O Configuration Help File - 10.HLP

1. DP 37 0 Data Path,

2. :

8. ;enter new default data path

4. PP 37 0 Project Path,

5. :

6. ;enter new default project path
7. @ 37 0 Sequence Pat h,

8. :

9. ;enter new default sequence path
10. TP 37 0 Tenp Path,

11. ;

12. ;enter new tenporary work path
13. SP 3 1 Screen Pause in 1/18 sec., 18
14. ;

15. ; 18=def aul t screen pause/ page (1 sec.)
16. CD 5 0 Communi cati on Send/ Recei ve Devi ce, COML
17. ; COML=COML devi ce

18. ; COMR=COM2 devi ce

19. Bl 5 1 Baud Rate, 9600

20. ; 300=300 baud

21. ; 1200=1200 baud

22. ; 2400=2400 baud

23. ; 4800=4800 baud

24, ; 9600=9600 baud

25. P1 4 0 Parity, NONE

26. ; ODD=0dd parity checking

27. ; EVEN=even parity checking

28. ; NONE=no parity checking

29. PR 8 0 Protocol , NONE

30. ; NONE=NO PROTOCOL

31. ; XOV XOFF= XQON XOFF PROTOOCL

32. Dl 1 1 Data Bits,8

33. ; 7=7 data bits

34. ;8=8 data bits

35. S1 11 Stop Bits,1

36. ;1=1 stop bit

37. ;2=2 stop bits

38. PD 4 0 Print Device, LPT1

39. ; LPT1=LPT1 device

40. ; LPT2=LPT2 device

41. ; COML=COML port

42. ; COMR=COMR port

43. ; CON=screen di spl ay

44. PH 37 0 Print Header,

45. ;

46. ;enter desired page header

47. PF 37 0 Print Footer,

48. ;

49. ;enter desired page footer

50. PL 2 1 Page Length (in |ines), 60
51. ;

52. ; 60=defaul t for printer

53. ; 8=default for screen

54. PW2 1 Page Wdth (in chars), 80
55. ;

56. ; 80=default for printer

57. ; 40=default for screen

58. PG 3 2 Page Numberi ng, No

59. ; Yes=nunber each page

60. ; No=no page nunberi ng

61. TS 3 2 Time Stanpi ng, No

62. ; Yes=put tine stanp on each page
63. ; No=no tine stanping

64. DT 3 2 Date Stanpi ng, No

65. ; Yes=put date stanp on each page
66. ; No=no date stanping
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EEPONDEHSBMN=

=o

CR Yes

W3: 333. 3333
CF: 1.00

UL:
UA:

— Tmgom

UP:

NS: NEWPR

Metric Unit Project

EELPONDGHSWN=

0.
1

W3: 333. 3333
CF: 1. 00000000
UL:
UA:
UT:
UP:
cs:
NS: NEWPR
RT: M

MM 10000

mOOoOZ

The Project Configuration Help File - PROJECT.HLP

LIPS =

CR 3 2 CQurvature and Refraction, Yes

; Yes=CR adj ust nents applied during conputations

; No=CR adj ust nents NOT applied during conputations
WB 8 1 3 Wre Stadi a Constant, 333. 3333

1 333.3333=defaul t stadia interval
CF 8 1 Conbination Factor, 1. 00

; 1. 00=def aul t (no adj ustnent)

UL 10 Units - Length, F

; F=f eet

; Meneters (Kil oneter stationing)

; M=neters (100 neter stationing)
;MB=neters (Kiloneters stationing)
UA1 0O Units - Angles,D

; D=degr ees

; Rerads

; G=gons

UT 1 0 Units - Tenperature, F

; F=Fahr enhei t

; C=Cel si us

UP 10 Units - Pressure, |

; B=bars

;1 =inches of Hg

OGS 37 0 Default Seq to Begin dd Job,

default is no beginning seq
;to change, enter new path\file nane
NS 37 0 Default Seq to Begin New Job, NEWPR

; NEWPR=def aul t

;to change, enter new path\file nane
RT 1 0 Rod Type, F

; F=f oot

; Y=yard
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36.

; Menet er

System Configuration

The System Conflguratlon File - SYS.CFG

NP SBNE

LP: No
ADO:F

25333
OR°&&

The System Conflguratlon Help File - SYS.HLP

LP 3 2 Log to Printer, No

2. ; Yes=proj ect data Ilsted to printer
3. ;I\bzproject data NOT listed to printer
4. AD 4 0 Auto Date/ Tinme Stanp, O f
5. ; PROO=enter at start of project only
6. ; STAT=ent er at each occupi ed station
7. ; SHOT=enter at each activity
8. ; OFF=no date/ti me stanping
9. OP 3 2 Overwite Protection, No
10. ; Yes=files may NOT be overwitten
11. ; No=files nay be overwitten
12. RP 3 2 Renoval Protection, No
13. ; Yes=files may NOT be del eted
14. ; No=files may be del eted
15. MP 3 1 Macro Pause (in 1/18 sec.),0
16. ;
17. ; O=default (no step delay for macros)
18. AS 3 2 Automatic saving, Yes
19. ;Yes=files will be saved automatically
20. ; No=user will be pronpted
21. QA1 2 Overwite or Append, O
22. ;O=data will be overwitten
23. ; A=data wi || be appended
Tolerance Definition
The Tolerance Definition File-TOL.CFG
English Unit Project
1. VT: 25
2. W:.05
3H ST:. 011
4. WB: . 03
5. XC .1
6. SD: 5
7. RT: 30
8. ER . 25
9. MB: . 25
10. V.25
11. RP: 10000
12. TT: 25
13. TA: 3
14. TE: .5
15. RA: . 1
16. HA: 5
17. VA: 20
18. DS: . 05
Metric Unit Project
1. VT: 25
2. W.: . 015
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3. ST: . 003
4. WB: . 015
5. XC. .03
6. SD 1.5
7. RT:.1

8. ER .2

9. MS: . 10
10. VI:0.5
11. RP: 10000
12. TT: 25
13. TA: 3

14. RA: .5
15. HA: 5

16. VA: 20
17. DS: . 02

The Tolerance Definition Help File - TOL.HLP

I

1. VT 6 1 Max # of OSs in a \ertical Task, 25
2. W 6 1 Single Wre Level O osure, .05
3. ST 6 1 3-Wre Stadia Difference,.011
4. WB 6 1 3-Wre Level dosure, .03
5. XC 6 1 ProfilelX-section dosure,.1
6. SD 6 1 Deviation from Nom nal Stationing,5
7. RT 6 1 Resection Tol erance (feet), 0.30
8. ER 6 1 Radial Topog Error Radius, .25
9. M5 6 1 Doubl e/ Milti Stubs, .25
10. VI 6 1 Vertical Intersects,.25
11. RP 6 1 Ratio of Precision, 10000
12. TT 6 1 Max # of OSs in Traverse, 25
13. TA 6 1 Traverse Horizontal Angle dosure,3
14. TE 6 1 Traverse El evation dosure,.5
15. RA 6 1 Reciprocal Angle Difference,.1
16. HA 6 1 Set Horizontal Angle,5
17. VA 6 1 Set Vertical Angle, 20
18. DS 6 1 Set D stances, .05

Tags Help

The Default Tags Help File TAGS.HLP
1. A0 10 O Attribute O,
2. Al 10 O Aitribute 1,
3. A2 10 0 Attribute 2,
4. A3 10 0 Attribute 3,
5. A 10 0 Attribute 4,
6. A5 10 O Attribute 5,
7. A6 10 0 Attribute 6,
8. A7 10 0 Attribute 7,
9. A8 10 0 Attribute 8,
10. A9 10 O Attribute 9,
11. AA 25 1 Area Conputed,
12. AC 2 0 Activity,
13. ; BS=Backsi ght
14. ; CC=Control Check
15. ; CH=Chai n
16. ; CK=Check Shot
17. ; EC=El evati on Control
18. ; EQ=Equat i on
19. ; FG=Fi gure
20. ; FS=For esi ght
21. ; OS=Cccupi ed Station
22. ; PR=Pr oj ect Header
23. ; Sl =Si deshot | nt ersect
24. ; SR=St at i on Resecti on
25. ; SS=Si deshot
26. ; ST=St ati oni ng
27. ; TA=Tapi ng
28. ; TP=Tur n Poi nt
29. ; TS=Ti e Sequence
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30. ; TX=Text Bl ock

31. ;UE=Uility El evation

32. AD 25 0 Angle Distance List,
33. AH 2 0 Accuracy Horizontal,
34. AR 25 1 Area,

35. AV 2 0 Accuracy Vertical,
36. AZ 12 1 Azinuth,

37. BG 25 0 Begin G oup,

38. BP 10 1 Barometric Pressure,
39. BR 10 O Beari ng,

. 7 3.001 Back Sight Point Number,
41. CD 25 0 Chain Description,

%

42. CE 10 1 Collimation Error,
43. CF 10 1 Conbination Factor,
44, ;

45, ;1. 0=Def aul t

46. CH 6 3.001 Chain Nunber,
47. a 250 aty,

48. CL 2 0 d ass,

49, ; F=Feat ure

50. ; GG ound

51. CM 25 0 Comment,

52. CN 25 0 Condition,

53. CO 25 0 County,

54. CP 25 0 Cose Project,

55. CR 3 2 Curvature & Refraction Adjust?,
56. CS 10 0 Coordi nate System
57. DA 8 1 Defl ection Angl e,
58. DC 8 1 Degree of Curvature,
59. DD 12 1 Di stance Conput ed,
60. DH 12 1 Distance Horizontal,
61. D 8 0 D aneter,

62. DL 2 0 Delete Shot/Station,
63. ; SH=shot

64. ; ST=station

65. DO 1 0 Direction of Ofset,
66. ; H=hori zont al

67. ; V=verti cal

68. DP 8 0 Depth,

69. DS 12 1 D stance Sl ope,

70. DI 10 O Date,

71. Dv 12 1 D stance Vertical,
72. DX 12 1 Delta X,

73. DYy 12 1 Delta Y,

74. Dz 12 1 Delta Z,

75. El1 6 O Left Side Slope,

76. E2 6 0 Right Side Slope,

77. ED 8 1 Error D stance,

78. EG 25 0 End G oup,

79. EH 8 1 Error Horizontal Angle,

80. EQ 4 1 Equati on Nunber,

81. ES 3 2 Ending Station (Y/N)?, YES

82. ; YES=current OS is endi ng station
83. ; NO=current OS is NOT ending station
84. EV 8 1 Error Vertical Angle,

85. EX 10 1 External Distance Grcular Curve,
86. FC 1 1 Face Nunber,

87. ;1=di rect face

88. ;2=reverse face

89. FE 5 0 Feature Code,
90. ;

91. FG 4 0 Fi gure Code,
92. GM1 0 Ceonetry Type,
93. ; C=Curve Poi nt
94. ; P=Poi nt on Line
95. CGR 4 0 Goup,
96. HL 25 0 Hel p,
HA 12 0 Horizontal A ignment File Nane,
98. HD 13 0 Horizontal Datum
99. HE 9 1 Height Ellipsoid,
100. HG 9 1 Height Geoid,
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101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.

HH 9 0 Horizontal Angle Conputed,
HT 6 0 Hei ght,

HY 15 0 H ghway,

HZ 10 1 Horizontal Angle,

10 20 O Information O,

11 20 O Information 1,

12 20 0 Information 2,

13 20 0 Information 3,

14 20 0 Information 4,

1520 0 Information 5,

16 20 O Information 6,

17 20 0 Information 7,

18 20 O Information 8,

19 20 0 Information 9,

ID 25 0 Project Identification,
IH 6 1 Instrunent Height,

IT 25 0 Instrunent Type,

; GEODI METER=See Docs for Mdel #'s
; LEI CA=See Docs for Mdel #'s
; MANUAL=dat a entered by hand
; Nl KON_DTM=See Docs for Mdel #'s
; PENTAX PTSI 11 =PTS |11
; SOKKI A(LI ETZ) =See Docs for Mdel #'s
; TOPCON_COARSE=See Docs for Mdel #'s
; TOPCON_FI NE=See Docs for Mdel #'s
; TRIMBLE _TTS=See Docs for Mdel #'s
; WLDT2000=See Docs for Mdel #'s
; WLDT1010=See Docs for Mdel #'s
; ZEl SSAD=See Docs for Mdel #'s
L1 12 0 Loc 1 CTL File Nane/Length CQurve 1,
L2 12 0 Loc 2 CTL File Nane/Length Curve 2,
LC 10 0 Long Chord,
LG 13 0 Longitude,
LN 6 0 Length,
LO8 1 Length Ofset,
LS 10 O Length of Spiral,
LT 12 O Latitude,
MO 10 1 Md Odinate Distance G rcul ar Curve,
NM 25 0 Narre,
NS 2 1 Nunber of Shots,
15 0 Cbserver,
7 3.001 Origin/Destination Point Nunber,
6 1 Ofset,
6 1 Ofset Conputed ,
7 3.001 Cccupied Station Point Number,
ON 25 0 Owner,
PC 10 1 Prism Correction,
PD 25 0 Point Description,
PH 4 0 Physical Attribute,
PL 25 0 Point List,
PM 4 0 PPM Factor,
PN 7 3.001 Point Nunber (Max 32576),
P06 1 PrismOfset,
5 0 Project Nane,
1 Rod Reading Top Wre/Radius 1,
1 Rod Reading Mddle Wre/Radi us 2,
1 Rod Readi ng Bottom Wre,

38388

0 1 Radius,
5 0 Ring Description,
5 0 Recorder,

3.001 R ng Nunber,

1 Right Angle O fset,
1 Rod Readi ng,
0

$382MISE8R I

F=f oot rod
;Y=yard rod
; Meneter rod

S1 12 1 Stk 1 CTL File Nane/Spiral Entry Length,

S2 12 1 Stk 2 CTL File Name/ Spiral Exit Length,
S3 12 1 Spiral Connecting Length,
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172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.

240.
241.
242.

SB 10 1 Station Back,

SD 4 0 Station Direction,

; UP=shots taken up station
; DOAN=shot s taken down station
SE 2 1 Set Nunber,

SF 12 0 Superelevation File Nane,
SH 6 1 Staff Height,

SI 3 0 Shot ID,

; BL=begi n LOC shots

; EL=end LOC shots

; PC=poi nt of curve

; Pl =poi nt of intersection

; PT=poi nt of tangent

; CS=curve to spiral

; SC=spiral to curve

; ST=spiral to tangent

; TA=t api ng shot

; TS=tangent to spiral

; RTCe=r adi al topog shot

; XSE=cr oss- secti on shot

SN 10 O Serial Nunber,

SP 25 0 Suspend Proj ect,

SS 10 0 Stationing Conput ed,

ST 10 0 Stationing,

SX 6 0 Standard Error Estinmate X- Coordi nate,
SY 6 0 Standard Error Estimate Y- Coordi nate,
SZ 6 0 Standard Error Estinmate Z- Coordi nate,
TD 8 0 Tunnel Direction,

; | NBOUND=

; QUTBOUND=

TE 3 1 Tenperature,

TI 18 O Tunnel |D,

TK 3 0 Task,

; COM=Conbi ned

; CON=Cont rol  Net wor k

; LEV=Level Run

; PHO=Phot 0 Contr ol

; PRO=Profiling

; RTO=Radi al Topogr aphy

; S3WR=Three- Wre Level

; TMO=Terrai n Mdel

; TRA=Tr aver se

; XSE=Cr 0ss- Secti on

TL 10 1 Tangent Length,

TM 8 0 Tine,

TN 2 1 Traverse Nunber,

TY 5 0 Type,

UA 1 0 Units of Angles,

UL 2 0 Units of Length,

; F=Feet or Engli sh

;i MEMetric (Kil oneter ST)

; M=Metric (100 Meter ST)

; MB=Metric (Kiloneter ST)
UP 1 0 Units of Pressure,
;B=M 1 1ibars

;1 =Inches of Mercury

UT 1 0 Units of Tenperature,
; F=Far enhei t

; C=Cel si us

VA 12 0 Verti cal
VD 7 0 Vertical
VE 10 1 Verti cal
VH 6 0 Vertical to Horizontal
VO 12 1 Vertical Ofset,

VR 25 0 Version Nunber,

VT 9 1 Vertical (Zenith) Angle,
W 8 1 Vertical Angle Conputed,
WB 8 1 Three-Wre Stadia Constant,
WC 12 0 Wite Control File Nane,
W 6 0 Wdth,

WE 10 0 Weat her,

Alignment File Nane,
Dat um

I ndex Error,
Rati o,
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243.
244.
245.
246.
247.
248.
249.
250.
251.
252.

W 25
XC 25
XX 25
YC 25
YY 25
ZC 10

0
1
1
1
1
1

Wtness Description,

X Coordi nate Known |,

X Coor di nat e Conput ed,

Y Coordi nate Known,

Y Coordi nate Conput ed,

Z Coor di nat e/ El evati on Known,

ZN 4 1 Datum Projection Zone,

ZZ 10 1 Z Coordi nat e/ El evati on Conput ed,

-- 00 WId Card (Insert a Standard Shot),
/1 12 0 Nested Sequence (lnsert a Sequence),
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Sample SDMS Files

Combined Task (TK:COM)
Project (.PRJ) File

PR P89123

TK: COM

AC. PR

I D HWY 136

| T: GEM440

SN 76428

NM PROJECT 89-123
TE: 28

BP: 29. 3

10. 0B: K ADAMVS
11. RE: K ADAMVS
12. DT: 06/ 14/ 1999
13. VE: CLEAR

OGSO

14 CRY

15 CF:. 1

16 UL: F

17 UA: D

18. UT: F

19. UP: |

20. VR SDVMS Col l ector 3.4.0
21. AC. G5

22. PD: TRAV PT SAVMSON
23. PN: 2

24. I H: 5. 25

25. SH: 6

26. YC. 5580. 962
27. XC. 5221. 601
28. AC:. BS

29. PN: 1

30. PD TRAV PO NT DAVI D
31. HZ: 34. 2514

32. VT: 89. 0501

33. DS: 734. 048

34. YC. 6258. 469
35. XC. 4939. 307
36. AC. SS

37. PN: 100

38. PD: RF WMON B- 26
39. HZ: 96. 1640

40. VT: 88. 5242

41. DS: 546. 797

42. AC. SS

43. PN 101

44. PD: RF WMON B- 45
45. Hz: 228. 3749
46. VT: 87. 5846

47. DS: 531. 080

48. AC: S|

49. PN: 102

50. PD. WDGY TOAER
51. Hz: 82. 1353

52. VT: 86. 5559

53. AC. FS

54. PN: 3

55. PD: TRAV PT
56. HZ: 134. 5308
57. VT: 90. 5813

58. DS: 1126. 370

59. AC. G5
60. PN: 3
61. I H:5.40
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62. SH: 6
63. AC. BS
64. PN: 2

65. HZ: 24. 5604

66. VT: 88. 5748

67. DS: 1126. 370
68. AC. EC

69. PN: 103

70. PD: BM 2356- 1
71. Hz: 59. 1705

72. VT: 88. 5333

73. DS: 381. 168

74. ZC. 899. 31

75. AC:. SS

76. PN: 104

77. PD: | P SWCOR LOT44 BLK12
78. HZ: 134. 0738
79. VT: 87. 2455

80. DS: 230. 603

81. AC: SS

82. PN 105

83. PD: RF WMON B- 27
84. HZ: 171. 2949
85. VT: 86. 2818

86. DS: 676. 971

87. CM MULTI - STUB
88. CM TO PT 105
89. AC: SS

90. PN 106

91. Hz: 230. 5505
92. VT: 88. 5542

93. DS: 566. 994

94. AC. SS

95. PN 107

96. HZ: 308. 0349
97. VT: 87. 1111

98. DS: 415. 505

99. AC. FS

100. PN: 4

101. PD: TRAV PT JCSHUA
102. HZ: 198. 2428
103. VT: 89. 3422
104. DS: 1348. 459

105. AC &5
106. PN: 4
107. [I1H5.30
108. SH:. 6

109. YC 6250. 00
110. XC 7599. 932
111. ZzC:902.03
112. AC BS

113. PN: 3

114. Hz: 354.5026
115. VT:90. 2230
116. DS: 1348. 459
117. ACFS

118. PN: 5

119. PD:NGS PT JONES
120. HZ: 226. 3004
121. VT: 88. 1906
122. DS 1136. 218
123. YC 5631. 775
124. XC 8552.676
125. AC. SS

126. PN 108

127. PD:NE COR SEC 6
128. Hz: 292. 2006
129. VT: 85. 4946
130. DS: 369. 439
131. AC SS

132. PN 105

Survey Data Management System Version 3.5 12-32



Appendix

133. PD:R'WMN B 27
134. Hz:17.0809

135. VT:87.4228

136. DS: 806. 761

137. AC S

138. PN 102

139. PD.WGY TONER
140. Hz:53.2135

141. VT: 86. 2102

142. DS: 1933. 977
143. CP:06/14/1999 11:19:43

Computed Combined Task Example Saved As A Control (.CTL) File

. AC. PR

NM JOB P89123

| D. STATE HWY 136
CM CONTRCL FI LE
DT: 03/ 26/ 2000
HD: AHD (Any SDVS conpliant data tag
VD: AVD may follow the AC PR
UL: F

AC. G5

10. PN: 2

11. YC: 5580. 962

12. XC: 5221. 601

13. ZC. 912. 337

14. PD: TRAV PT SANVSON
15. AC. BS

16. PN: 1

17. YC: 6258. 469

18. XC: 4939. 307

19. ZC: 923. 338

20. PD: TRAV PO NT DAVI D
21. AC. SS

22. PN: 100

23. YC: 6004. 392

24. XC: 5567. 403

25. ZC. 922. 297

26. PD: R WMON B- 26
27. AC: SS

28. PN: 101

29. YC: 5055. 920

30. XC: 5299. 227

31. ZC: 930. 318

32. PD: R W MON B- 45
33. AC. SI

34. PN: 102

35. YC: 7486. 443

36. XC: 6117. 887

37. ZC: 1030. 508

38. PD: WOGY TOWMER
39. AC. G5

40. PN: 3

41. YC: 5818. 088

42. XC. 6322. 550

43. ZC: 892. 536

K O S A

44. PD:
45. AC. EC
46. PN: 103

47. YC. 5962. 054
48. XC. 5969. 693
49. ZC. 899. 310
50. PD: BM 2356- 1
51. AC. SS

52. PN: 104

53. YC. 6046. 721
54. XC. 6350. 777
55. ZC. 902. 336
56. PD: I P SWCOR LOT 44 BLK 12
57. AC. SS

Survey Data Management System Version 3.5 12-33



Appendix

58. PN 105

59. YC. 6300. 797

60. XC. 6795. 394

61. ZC. 933. 609

62. PD: R WMON B- 27
63. AC. SS

64. PN 106

65. YC. 5682. 589

66. XC. 6873. 013

67. ZC. 902. 547

68. PD:
69. AC:. SS
70. PN 107

71. YC. 5403. 144
72. XC. 6315. 493
73. ZC. 912. 335

74. PD:
75. AC. G5
76. PN: 4

77. YC. 6250. 000
78. XC. 7599. 932
79. ZC. 902. 030

80. PD:
81. AC: SS
82. PN 108

83. YC. 5885. 889

84. XC. 7543. 480

85. ZC. 928. 201

86. PD: NE COR SEC 6
87. AC: SS

88. PN 105

89. YC. 6300. 797

90. XC. 6795. 394

91. ZC. 933. 609

92. PD: R WMON B- 27
93. AC: S|

94. PN 102

95. YC. 7486. 443

96. XC. 6117. 887

97. ZC. 1030. 508

98. PD. WOGY TONER
99. AC. FS

100. PN:5

101. YC 5631.775
102. XC 8552.676
103. ZC 934.701

104. PD:NGS PT JONES
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Radial Topography Task (TK:RTO)
Project (.PRJ) File

PR RTOTEST. PRJ
TK: RTO

AC. PR

I D HW 136

| T: GEm440

SN: 76428

NM PRQJIECT 89-123
TE: 28

BP: 29. 3

10. OB: K ADANMVS

11. RE: K ADAMS

12. DT: 06/ 14/ 1999
13. WE: CLEAR

OHEJPU >SN

14. CRY

15 CF: 1
16. UL: F
17. UA: D
18. UT: F
19. UP: |

20. VR SDMS Col l ector 3.4.0
21. AC. S
22. PN 215
23. I H 5. 45
24. SH 6.0

25. YC: 1527. 8
26. XC. 473128. 36
27. PD: CTRL MON

28. FE CTL
29. AC:. BS
30. PN 216
31. PD: CTRL MON
32. FE CTL

33. YC. 2244. 08
34. XC. 473879. 91
35. HZ: 0

36. VT: 89. 5930
37. DS: 1038. 182

38. AC. EC
39. PN: 57
40. PD. TBM
41. FE: CTL

42. ZC. 448. 391
43. Hz: 5. 4530
44. VT: 89. 2244
45. DS: 838. 541
46. AC: SS

47. PN: 1000
48. PD: 24" NMAPLE
49. FE: TR

50. Hz: 16. 3741
51. VT: 90. 2550
52. DS: 565. 855
53. LO -1

54. AC: SS

55. PN: 1001
56. PD: SAN VH
57. FE: SSVH
58. Hz: 70. 3524
59. VT: 91. 1548
60. DS: 436. 472
61. AC. UE

62. PN: 1002
63. PD: 8" VCP
64. FE: SS

65. RR 10.3
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AC:. SS

PN: 1003

PD: SE COR BLDG
FE: BU

FG 1

CD: BUI LDI NG FRONT
HZ: 225. 1422

VT: 88. 3035

DS: 265. 934

SH: 8. 50

AC. SS

PN: 1004

PD: NE COR BLDG
FE: BU

FG 1

Hz: 251. 5246

VT: 88. 2942

DS: 271. 581

SH 6.0

AC: UE

PN: 1005

PD: NE COR BLDG
PD:. ROOF

FE: BU

VT: 61. 4352

CP: 06/ 14/ 1999 11:19: 43

Computed Radial Topography Example Saved As A Control (.CTL)

File

KOF R S S

AC. PR

NM JOB RTOTEST
| D STATE HW 136
CM CONTROL FI LE
DT: 03/ 26/ 2000
HD: NAD 83 (1996)
VD NAVD 88
ZN4802

UL: F

AC. S

PN: 215

YC. 1527. 850

XC. 473128. 360
ZC. 439. 837

PD. CTRL MON

FE: CTL

AC. BS

PN 216

YC. 2244. 080

XC. 473879. 910
ZC 439. 460

PD. CTRL MON

FE: CTL

AC. EC

PN: 57

YC. 2042. 498

XC. 473790. 331
ZC. 448. 391

PD. TBM

FE: CTL

AC. SS

PN: 1000

YC. 1785. 132

XC. 473633. 447
ZC. 435. 041

PD: 24" MAPLE
FE: TR

AC: SS

PN: 1001

(Any SDMS conpliant data

tags nay follow the AC PR
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40. YC: 1329. 958
41. XC. 473517. 274
42. ZC. 429. 667

43. PD: SAN VH

44. FE: SSMH

45. AC. UE

46. PN: 1002

47. YC: 1329. 958
48. XC. 473517. 274
49. ZC. 419. 367

50. PD: 8" PVC

51. FE: SS

52. AC. SS

53. PN: 1003

54. YC: 1535. 356
55. XC. 472862. 622
56. ZC. 443. 704

57. PD: SE COR BLDG
58. FE: BU

59. AC: SS

60. PN: 1004

61. YC: 1656. 383
62. XC. 472889. 227
63. ZC. 446. 421

64. PD: NE COR BLDG
65. FE: BU

66. AC. UE

67. PN: 1005

68. YC. 1656. 383
69. XC. 472889. 227
70. ZC. 585. 279

71. PD: NE COR BLDG ROCF
72. FE: BU

Survey Data Management System Version 3.5 12-37



Appendix

Radial Cross Section Example Using The Radial Topography

Task (TK:RTO)
Project (.PRJ) File

CEN@EHS>ONE

PR X3Rl VER2

TK: RTO

AC. PR

| D: 7200- 04- 00
HY: STH 35

ID:RF / STAGELI NE RD
CO ST CRA X
ID:GPS | D

NM SURVEY2

:S | VES

D HENKEL

G GOSNELL

76

28.8

PCLOUDY

08/ 14/ 1995

Y

1.00

UL: F

UA: D
UT: F
UP: |
VR SDVS Ver# 3.1
L1: CL101493

AC. CS

PN: 2125

PD: SR 2125 HUB
FE: CP

YC. 402168. 536
XC: 1280328. 492

I H: 5. 53

SH: 5. 25

AC. BS

PN: 212

PD: GPS 212 REBAR/ RED
YC. 401692. 521
XC. 1280267. 955
ZC. 948. 850

FE: CP

SH: 5. 25

HZ: 0

VT: 91. 2736

DS: 480. 05

AC. EC

PN: 212

PD: GPS 212 REBAR/ RED
ZC. 948. 850

Hz: 0

VT: 91. 2744

DS: 480. 09

AC. ST

ST: 376+00

AC. SS

Sl : XSE

PN: 1294

HZ: 12. 2924

VT: 93. 165

DS: 141. 43

SH 8.9

AC. SS

PN: 1295

HZ: 19. 5012

VT: 93. 1058

SR5mBRE6

393

Survey Data Management System Version 3.5

12-38



Appendix

64. DS: 163. 54

86. AC. ST
87. ST: 376+30
88 AC. SS

89. PN 1336
90.  HZ: 39. 3548

119. AC. ST
120. ST: 376+50
121. ACSS
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135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.

DS: 161. 87
FG 1

AC:. SS

PN: 1367
Hz: 41. 3208
VT: 93. 2208
DS: 184. 54
AC:. SS

PN: 1368
Hz: 43. 2018
VT: 93. 073
DS: 206. 37
AC. SS

PN: 1369
HZ: 44. 2818
VT: 92. 4752
DS: 221. 97
AC:. ST

ST: 377+00
AC: SS

PN: 1404
HZ: 57. 4836
VT:. 92. 4444
DS: 223. 9
SH 8. 4

AC: SS

PN: 1405
Hz: 57. 4044
VT: 93. 0258
DS: 214.8
AC. SS

PN: 1406
HZ: 57. 3424
VT: 93. 2744
DS: 190. 42
AC: SS

PN: 1407
Hz: 57. 2624
VT: 93. 4942
DS: 167. 98
AC. SS

PN: 1408
Hz: 57. 2156
VT: 94. 0448
DS: 153. 76

DS: 102. 16

CP: 08/ 14/ 1995 16: 34: 43

|) for the Radial Cross Section Example

Horizontal Alignment (AL
1.

EEPHIN@G HBN

2O

AC. PR
TY: Pl
AC. G5

ST: 273+91. 820
YC. 395055. 255546
XC: 1287570. 442257

AC. G5
Sl: Pl

YC. 395655. 611997
XC. 1287221. 448369
RA: -3819. 718600
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12. AC. G5

13. Sl: Pl

14. YC: 399699. 523000
15. XC. 1282267. 595000
16. AC. G5

17. Sl: Pl

18. YC. 400968. 442332
19. XC. 1280713. 148696
20. RA: 2864. 789000
21. AC. G5

22. Sl : Pl

23. YC. 401978. 547000
24. XC: 1280247. 466000
25. AC. G5

26. Sl : Pl

27. YC. 402939. 008427
28. XC: 1279804. 669808
29. RA: -5729. 578000
30. AC. G5

31. Sl: Pl

32. YC: 405025. 138463
33. XC. 1277994. 204798
34. RA: 3819. 718600
35. AC:. G5

36. Sl Pl

37. YC. 406667. 042806
38. XC. 1277083. 317397
39. RA: -5729. 578000
40. AC. G5

41. Sl: Pl

42. YC. 411116. 692918
43. XC: 1274103. 039958
44. RA: -5729. 578000
45. AC. G5

46. Sl Pl

47. YC: 411965. 563000
48. XC. 1273294. 969000
49. AC. G5

50. Sl Pl

51. YC: 413853. 236303
52. XC. 1271498. 021412
53. RA: 5729. 578000

54. AC. G5

558 S

56. YC. 418302. 515668
57. XC: 1270939. 849402
58. RA: 2864. 789000
59. AC. G5

60. Sl: Pl

61. YC. 421062. 045789
62. XC. 1271206. 875130
63. RA: -22918. 311800
64. AC. G5

65. S

66. YC. 421899. 816000
67. XC: 1271239. 791000
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Traverse Task (TK:TRA) Example
Project (.PRJ) File

PR TRAEXAM

TK TRA

AC. PR

I D HW 136

| T: GEm440

SN: 76428

NM PRQJIECT 89-123
TE: 28

BP: 29. 3

OHEJPU >SN

12. DT 89/11/35 09: 23

14 CRY

15 CF: 1

16 UL: F

17 UA: D

18 UT: F

19 UP: |

20 VR SDMS Col l ector 3.4.0
21 AC. S

22 PN 27

23 PD: CTRL PT
24. IH 5.2

25. SH 5.7

26.  YC 80281.016
27.  XC 853432, 237
28.  ZC 448.225

29. AC:. BS

30. PN: 26

31. PD: CTRL PT
32. HZ:

:0
33. VT: 91. 0200
34. DS: 558. 181
35. YC. 80101. 427
36. XC. 853960. 738
37. AC. FS
38. PN 101
39. PD. TRAV PT
40. HZ: 54. 4048
41. VT: 90. 2550
42. DS: 610. 061

43. SH 4.9

44. AC:. G5

45. PN 101

46. PD: TRAV PT
47. IH 5.2

48. SH 4.9

49. AC. BS

50. PN: 27

51. PD. CTRL PT
52. HZ: 0

53. VT. 87. 3846
54. DS: 610. 061
55. AC. FS

56. PN: 102

57. PD. TRAV PT
58. Hz: 173. 3938
59. VT: 87. 3846
60. DS: 698. 496

61. SH 5.3

62. AC:. G5

63. PN 102

64. PD: TRAV PT
65. I H5.42
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119.

SH 5.3

AC. BS

PN 101

PD. TRAV PT
HzZ: 0

VT: 92. 2114
DS: 698. 496
AC. FS

PN 103

PD. TRAV PT
HzZ: 159. 2402
VT: 90. 5815
DS: 793. 877
SH 5.1

AC. CS

PN 103

PD. TRAV PT
| H 5. 45

SH 5.1

AC. BS

PN 102

PD. TRAV PT
HZ: 0

VT: 89. 0145
DS: 793. 877
AC. FS

PN: 35

PD. CTRL PT
Hz: 133. 0802
VT: 91. 1010
DS: 1228. 112
SH: 4. 84

AC. S

PN: 35

PD. CTRL PT
IH 4.9

SH: 4. 84

YC: 78484. 989
XC. 855651. 663
AC. BS

PN 103

PD. TRAV PT
HzZ: 0

VT: 88. 4950
DS: 1228. 112
AC. FS

PN: 36

PD: CTRL PT
HzZ: 181. 5540
VT: 90. 3020
DS: 835. 533
SH 5.1

AZ: 91. 3352
CP: 04/ 14/ 95 15: 32: 09

Computed Traverse Example Saved As A Control (.CTL) File

1.

AC. PR

NM JOB TRAVEXAM

| D STATE HWY 1136

CM CONTRCL FI LE

DT: 03/ 26/ 1998

HD: NAD 83 (1996) (Any SDVS conpliant data
VD: NAVD 88 tags may foll ow the AC PR
UL: MB

ZN: 4802

AC. G5

PN: 27

YC: 80281. 016

XC. 853432. 237

ZC: 448. 225
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15. PD: CTRL PT
16. AC. BS

17. PN: 26

18. YC. 80101. 427
19. XC. 853960. 738
20. ZC. 438. 652

21. PD. CTRL PT
22. AC. G5

23. PN 101

24. YC. 79696. 227
25. XC. 853606. 076
26. ZC. 444,133

27. PD. TRAV PT
28. AC. G5

29. PN: 102

30. YC. 79053. 258
31. XC. 853877. 605
32. ZC 472.511
33. PD. TRAV PT
34. AC:. G5

35. PN 103

36. YC. 78477. 371
37. XC. 854423. 960
38. ZC. 458. 927

39. PD. TRAV PT
40. AC:. G5

41. PN: 35

42. YC. 78484. 989
43. XC. 855651. 863
44. ZC. 433. 482
45. PD. CTRL PT
46. AC. FS

47. PN: 36

48. YC. 78462. 065
49. XC. 856487. 098
50. ZC.

51. PD. CTRL PT
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Appendix

PR LEVEXAM PRJ
TK LEV

AC. PR

I D HW 136

| T: SOKKI A B1

SN: 76428

NM PRQJECT 89-123
TE: 28

BP: 29. 3

10. OB: K ADANMVS

11. RE: K ADAMS

12. DT: 89/ 11/ 35 09: 23
13. WE: CLEAR

OHEJPU >SN

14 CRY

15 CF: 1

16 UL: F

17 UA: D

18. UT: F

19. UP: |

20. VR SDMS Col l ector 3.4.0
21. AC. S

22. PN: 1

23.  PD USGS 31D 1957
24.  7C 835. 61

25. AC:. BS
26. RR 6. 29
27. AC. TP
28. RR 1. 36
29. AC:. BS
30. RR 7.94
31. AC. FS
32. PN: 2

33. PD: USGS 31E 1957

34. RR 9. 37

35. ZC. 839. 123

36. CP: 09/21/95 0:02: 27

Saved As A Control (.CTL) File

1. AC. PR

2. NM JOB LEVEXAM

3. | D. STATE HWY 1136

4. CM CONTRCQL FI LE

5. DT: 03/ 26/ 1998

6. HD: NAD 83 (199%) (Any SDVS conpl i ant data
7. VD: NAVD 88 tags may follow the AC PR
8. UL: F

9. ZN: 4802

10. AC. C8

11. PN: 1

12. ZC. 835. 610

13. PD: USGS 31D 1957
14. AC. FS

15. PN: 2

16. ZC. 839. 123

17. PD: USGS 31E 1957
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Three-Wire Level Task (TK:3WR)
Project (.PRJ) File

PR 3WREXAM

TK 3R

AC. PR

I D HW 136

| T: SOKKI A B1

SN: 76428

NM PRQJIECT 89-123
TE: 28

BP: 29. 3

10. OB: K ADAMS

11. RE: K ADAMS

12. DT: 89/ 11/ 35 09: 23
13. WE: CLEAR

OHEJPU >SN

14 CRY

15 CF: 1

16 UL: F

17 UA: D

18. UT: F

19. UP: |

20. VR SDMS Col l ector 3.4.0
21. AC. S

22. PN: 1

23.  PD: USCGS 3005A
24.  7C 1016. 723

25. AC:. BS

26. R1:2.928
27. R2: 2. 815
28. R3:2.702
29. AC. TP

30. Rl: 2. 228
31. R2: 2. 115
32. R3: 2. 003
33. AC. BS

34. R1:1.722
35. R2: 1. 603
36. R3: 1. 485
37. AC. FS

38. PN: 2

39. PD: USCGS 3005B
40. Rl: 2. 675
41. R2: 2. 550
42. R3: 2. 425

43 ZC. 1015. 986

44.  OP:08/24/95 09: 04: 23

Computed Three-Wire Level Example Saved As A Control (.CTL) File

AC. PR

PR JOB TRAVEXAM

NM STATE HW 1136

CM CONTRCQL FI LE

DT: 03/ 26/ 1998

HD: NAD 83 (1996) (Any SDVB conpliant data
VD: NAVD 88 tags may foll ow the AC PR
uL: M8

ZN: 4802

10. PN: 1

11. ZC: 1016. 723

12. PD: USCGS 3005A

13. AC. FS

14. PN: 2

15. ZC: 1015. 986

16. PD: USCGS 3005B

O A
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Cross-Section Task (TK:XSE)
Project (.PRJ) File

PR XSEEXAM

TK: XSE

AC. PR

I D HW 136

| T: SOKKI A B1

SN: 76428

NM PRQJIECT 89-123
TE: 28

BP: 29. 3

10. OB: K ADAMS

11. RE: K ADAMS

12. DT: 89/ 11/ 35 09: 23
13. WE: CLEAR

OHEJPU >SN

14 CRY

15 CF: 1

16 UL: F

17 UA: D

18. UT: F

19. UP: |

20. VR SDMS Col l ector 3.4.0
21. AC. S

22. PN: 1

23.  PD DOT 8241
24.  7C 1292.316

25. AC. BS
26. RR: 8. 41
27. AC. ST
28. ST: 10+00
29. AC. SS
30. OF: 0

31. RR 6.4
32. AC. SS
33. CF: -25
34. RR 7.3
35. AC. SS
36. CF: -50
37. RR 6.0
38. AC. SS
39. OF: 25
40. RR 7.5
41. AC. SS
42. CF: 50
43. RR: 8.1
44, AC. ST
45, ST: 10+41
46. CM CL 20 ENT LT
47. AC. SS
48. OF: 0

49. RR 5.1
50. PD: O/ L
51. AC. SS
52. CF: -15
53. RR 5.4
54. PD: C/ L ENT
55. AC. SS
56. OF: -25
57. RR 5.8
58. PD: C/ L ENT
59. AC. SS
60. CF: -52
61. RR 6.4
62 PD: END ENT LT
63 AC. ST

64 ST: 10+50
65 AC. SS
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66. OF: 0
67. RR 4.2
68. AC:. SS
69. OF: -25
70. RR 5.0
71. AC. SS
72. CF: -50
73. RR 3.6
74. AC. BS
75. RR 7.2
76. Sl : BL
77. AC:. SS
78. OF: -75
79. RR 1.5
80. AC. TP
81. RR 1.5
82. AC. BS
83. RR 6.3
84. AC. SS
85. OF: -100
86. RR 2.5
87. SI:EL
88. AC. SS
89. OF: 25
90. RR 5.8
91. AC: SS
92. OF: 50
93. RR 6.4
94 AC. FS
95 PN: 2

96. PD: SPK I N PP
97. RR: 2. 18
98. ST: 10+80

99. CF: -62
100. AC. BS
101. RR 6.87
102. AC. ST
103. ST: 11+00
104. AC. SS
105. OF: 0
106. RR 7.1
107. AC. SS
108. CF: -25
109. RR 7.8
110. AC Ss
111. CF: -50
112. RR 7.0
113. AC. SS
114. COF: 25
115. RR 8.2
116. AC. ST
117 ST: 11+39
118. AC. SS
119. OF: -69
120. RR 6.83
121. PN 200
122. ST:11+39
123. AC UE
124. PN 201

125. PD:. 24" VCP NW
126. RR: 8.32

127. AC UE

128. PN 202

129. PD: 36" RCP
130. RR 14.84

131. ACFS

132. PN: 3

133. PD. DOT 8242
134. RR4.15

135. ZC 1301. 242
136. CP:08/23/9516: 43: 37
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Example Saved As A Control (.CTL) File

Computed Cross-Section

AC. PR

NM JOB TRAVEXAM
| D: STATE HWY 1136
CM CONTRCQL FI LE

DT: 03/ 26/ 1998

HD: NAD 83 (1996)

VD: NAVD 88
UL: F

ZN: 4802

AC. CS

PN: 1

YC.

XC

ZC. 1292. 316
PD: DOT 8241
AC. FS

PN: 2

YC.

XC.

ZC. 1298. 534
PD: SPK I N PP
AC. SS

PN: 200

YC.

XC.

ZC. 1298. 562
PD:

AC. UE

PN: 201

YC.

XC.

ZC. 1290. 242
PD: 24" VCP NW
AC. UE

PN: 202

YC.

XC.

ZC. 1283. 722
PD: 36" RCP
AC. FS

PN: 3

YC.

XC.

ZC. 1301. 242
PD: DOT 8242

(Any SDMVS conpliant data
tags may foll ow the AC PR
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Profile Task (TK:PRO)
Project (.PRJ) File

PR PROEXAM

TK: PRO

AC. PR

I D HW 136

| T: SOKKI A B1

SN: 76428

NM PRQJIECT 89-123
TE: 28

BP: 29. 3

10. OB: K ADANMVS

11. RE: K ADAMS

12. DT: 89/ 11/ 35 09: 23
13. WE: CLEAR

OHEJPU >SN

14 CRY

15 CF: 1

16 UL: F

17 UA: D

18 UT: F

19. UP:

20. VR SDMS Col l ector 3.4.0
21. AC. S

22. PN: 1

23. PD: USGS 81L 1964
24. ZC. 236. 413

25. AC. BS
26. RR: 5. 43
27. AC. SS
28. ST: 8+60
29. OF: 0

30. RR: 1. 35
31. AC. SS
32. ST: 9+00
33. OF: 0

34. RR 2. 15
35. AC. SS
36. ST: 10+00
37. OF: 0

38. RR 4. 26
39. AC. SS
40. ST: 11+00
41. OF: 0

42. RR 7.4
43. AC. SS
44, ST: 12+00
45, OF: 0

46. RR 7.0
47. AC. SS
48. ST: 12+20
49. OF: 0

50. RR 6.9
51. AC. FS
52. PN: 2

53. PD: SPK I N PP
54. RR 6. 27
55. ST: 12+60
56. CF: -45
57. AC. BS
58. RR: 5. 19
59. AC. SS
60. ST: 13+00
61 OF: 0

62. RR: 6. 05
63. AC. SS
64. ST: 13+60
65. OF: 0
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RR: 5. 49

AC. SS

ST: 14+00
OF: 0

RR: 5. 83

AC. SS

ST: 14+45
OF: 0

RR: 6. 10

AC. SS

ST: 15+00
OF: 0

RR: 6. 01

AC. SS

ST: 16+00
OF: 0

RR: 5. 75

AC. FS

PN: 3

PD: WMLL USGS
PD: 81M 1964
RR: 6. 92

ZC. 233. 860
CP: 08/25/95 15:34:39

Computed Profile Example Saved As A Control (.CTL) File

OOFNDEU SB[

AC. PR

NM JOB TRAVEXAM
| D. STATE HW 1136
CM CONTRCQL FI LE
DT: 03/ 26/ 1998
HD: NAD 83 (1996)
VD: NAVD 88

UL: MB

ZN: 4802

AC. G5

PN: 1

YC.

XC.

ZC. 236. 413

PD: USGS 81L 1964
AC. FS

PN: 2

YC.

XC.

ZC. 235. 573

PD: SPK I N PP
AC. FS

PN: 3

YC.

XC.

ZC. 233. 860

PD: WMLL USGS
PD: 81M 1964

(Any SD\VB conpliant data
tags may foll ow the AC PR
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1. AC. PR
2. PR JOB 001234

3.

4. CM CONTROL FI LE
5. DT: 03/ 26/ 1998

6. HD: NAD 83 (1996)
7. VD NAVD 88

8. uL: VB

9. ZN: 4802

10. AC 08

11. PN 1

12. YC. 207471. 554
13. XC. 7594009. 835
14. ZC. 282. 994
15. FE: CONTRCOL
16. PD: 5/ 8 REBAR
17. SX: 0. 005

18. SY: 0. 005

19. SZ:0.02

20. AC:. G5

21. PN: 2

22. YC. 206635. 500
23. XC. 759717. 549
24. ZC. 307. 162
25. FE: CONTRCL

26. PD: REBAR AND CAP

27. ST: 10+00
28. OF: 50

29. SX: 0. 008
30. SY: 0. 008
31. SZ:0.01

NM STATE HW 1- HW 71

(Optional but reconmrended)

(Any SDMS conpliant data
tags may follow the AC PR

(Any SDVS descriptive data
tags may added but none are
requi r ed)
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Sample Horizontal Alignment File ((ALI) with Spirals and
Equations - Pl Definition

AC. PR

PR STH67

NM STATE HAY A — HW B
CM DESI GN HORI ZONTAL ALI GNVENT
DT: 03/ 26/ 1998

uL: VB

VD NGVD 29

HD: NAD 83 (1991)

ZN: 4802

10.  RE: GENO

11.  DT: 03/ 26/ 1998

12.  RE: GENO

OHFNPUHON[=

13. TY: Pl
14. AC. EQ (Al equations |isted inmrediately
15. EQ1 fol | owing AC PR)**

16. SB: 11+374. 836

17. ST: 11+400. 000

18. AC EQ

19. EQ 2

20. SB: 12+172. 297

21. ST: 12+140. 000

22. AC. OS5 **%(Begi nning Pl)***
23. ST: 10+973. 656

24, YC: 206370. 369000

25. XC: 759735. 757000

26. AC. G5

27. Sl: Pl ***(Spiral Curve Spiral)***
28. YC: 206655. 052023

29. XC: 759712. 393480

30. S1: 30. 000000

31. S2: 30. 000000

32. RA: 435. 000000

33. AC. G5

34. S ***(Spiral Curve Spiral)***
35. YC: 206971. 980072

36. XC: 759516. 707250

37. S1:50. 000000

38. S2:50. 000000

39. RA: 592. 379000

40. AC. G5

41. Sl: Pl ***(Sinmple Curve)***
42. YC: 207400. 163795

43. XC: 759447. 697 336

44, RA: -435. 000000

45. AC. G5

46. Sl: Pl ***(Sinple CQurve)***
47. YC: 207594. 266000

48. XC: 759322. 394000

49. RA: -582. 126000

50. AC. G5

51. Sl: Pl ***(Sinmple Curve)***
52. YC: 207777. 366789

53. XC: 759158. 093290

54. RA: 480. 000000

55. AC. G5

56. Sl: Pl ***(RSR - Radius Spiral Radius)***
57. YC: 208076. 928466

58. XC: 759174. 304456

59. R1: 300. 000000

60. R2: 400. 000000

61. S3: 150. 000000

62. AC. G5

63. Sl: Pl ***(Ending Pl)***
64. YC: 208605. 886025

65. XC: 759457. 507387
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Sample Horizontal Alignment File ((ALI) with Spirals and Equations -
Pl Definition in Report Format

N -

& @ >ED

~

10.

11.

12.

AC. PR

PR STH67 NM STATE HW A - HW B CM DESI GN HCRI ZONTAL
ALI GNMENT DT: 03/26/ 1998 UL: MB VD: NGVD 29 HD: NAD 83 (1991)
ZN 4802 RE: GENO DT:03/26/1998 RE GENO TY:PI

AC. EQ SB:11+374.836 ST: 11+400. 000

AC.EQ EQ2 SB:12+172.297 ST:12+140.000

AC. 5 ST:10+973. 656 YC: 206370. 369000 XC: 759735. 757000
AC. G5 SI: Pl YC 206655. 052023 XC: 759712. 393480

S1:30. 000000 S2:30.000000 RA:435.000000

AC.0C5 SI: Pl YC 206971. 980072 XC:. 759516. 707250

S1:50. 000000 S2:50. 000000 RA:592.379000

AC. S SI: Pl RA-435.000000 YC 207400.163795

XC. 759447. 697336

AC.GS SI: Pl RA-582.126000 YC 207594. 266000

XC. 759322. 394000

AC.C5 SI:Pl YC 207777.366789 XC:. 759158. 093290

RA: 480. 000000

AC. OS5 SI: Pl YC 208076. 928466 XC. 759174. 304456

R1: 300. 000000 R2:400. 000000 S3:150. 000000

AC. G5 SI:Pl YC 208605. 886025 XC. 759457. 507387
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AC. PR
PR STH67. PRO

NM STATE HW A —

HW B

CM DESI GN CENTERLI NE PRCFI LE

DT: 03/ 26/ 1998
RE: GENO

UL: MB

AC. G5

Sl VP

ST: 10+974. 000
ZC: 299. 024000
L1: 0. 000000
L2: 0. 000000
AC. G5

Sl VP

ST: 11+240. 000
ZC. 307. 998840
L1: 225. 000000
L2: 225. 000000
AC. G5

Sl VP

ST: 11+725. 164, 2

ZC. 284. 000640
L1: 125. 000000
L2:125. 000000
AC. G5
Sl : VP

ST: 12+142. 867, 3

ZC. 284. 000640
L1: 100. 000000
L2: 100. 000000
AC. G5
Sl : VP

ST: 12+342. 867, 3

ZC. 275. 500640
L1: 100. 000000
L2:100. 000000
AC. G5
Sl : VPl

ST: 12+494. 867, 3

ZC. 275. 500640
L1: 0. 000000
L2: 0. 000000
AC. G5

Sl : VPl

ST: 13+402. 462, 3

ZC. 279. 999998
L1: 0. 000000
L2: 0. 000000

(Second Cccurrence of the Station)

(Third Cccurrence

(Third Cccurrence

(Third Cccurrence

(Third Cccurrence

of

of

of

of

t he

t he

t he

the

St ati on)

St ati on)

Stati on)

Station)
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OEFNDE >SN

AC. PR

PR STH67. SUP
NM STATE HW A — HW B
CM DESI GN SUPERELEVATI ON FI LE THROUGH
CM THE FI RST CURVE
DT: 03/ 26/ 1998
UL: MB

VD NGVD 29

HD: NAD 83 (1991)
ZN: 4802

RE: GENO

AC. S

ST: 10+973. 656
El: -0. 020000

E2: -0. 020000
AC. CS

ST: 11+129. 667
El: -0. 020000

E2: -0. 020000
AC. CS

ST: 11+139. 836
El: -0. 020000

E2: 0. 000000

AC. CS

ST: 11+169. 836
El: -0. 059000

E2: 0. 059000

AC. OS

ST: 11+344. 836
E1l: -0. 059000

E2: 0. 059000

AC. OS

ST: 11+400. 000
El: -0. 020000

E2: 0. 000000

AC. OS

ST: 11+410. 169
El: -0. 020000

E2: -0. 020000
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Defining Connectivity in the SDMS Project File

Defining connectivity refers to the method used to indicate which surveyed
points should be connected together to form linear and curvilinear features such
as centerlines, edges of pavements, break lines, fences, and so on. The word
chains will be used to refer to the figures formed by connecting points. The
definition of chainsis vital to producing good maps and accurate digital terrain
model surfaces. Obtaining accurate measurementsisthe first priority of asurvey
crew. But just knowing the positions of the points is not very helpful if thereis
no information related to what the points represent and how they are connected
to one another. The decision on which connectivity method is used has an
enormous impact on the procedures used by thefield crew.

SDMS Collector records data in the same order the measurements were taken in
the field. It would be fairly easy to define point connectivity if the field crew
was forced to collect points along a chain from one end to the other, and was not
allowed to take other shots that are not part of that chain. However, thisis not
always an efficient way to operate. A more efficient procedure is to move the
instrument aong a corridor or to different spots around a site and to take as
many measurements from each set up position as possible. This method results
in a file where the points on any given chain are scattered throughout the file,
and in which several chains may bein progress simultaneously.

Connecting the points to define chains is the job of the post-processing software
that interprets the SDMS data. But the field data collection procedure needs to
provide the post-processing system with the intelligence to do that correctly.
SDMS has severa different methods of tagging points for chain definition.
Each method has its advantages and the selection is to some extent a matter of
personal preference. These methodsinclude:

Connectivity By Figure Code

Connectivity By Origin-Destination

Connectivity By Taping

Connectivity With The Chain Activity

Connectivity by Feature Code

Connectivity by creating parallel chains

Other information may also be needed when defining chains. This can be
accomplished by adding data tags to define attributes of the chain being defined.
Tags can be used to designate such things as:
The chain feature code.
Whether the chain represents a surface break line or just a planimetric
feature.
Which pointsin the chain are angle points and which are points on curves.
Graphical attributes such aslevel, color, and line style.

The SDMS Collector software provides a wide variety of methods to define
connectivity. Details on severa of these methods are provided in the sections
that follow. It is important to remember that the method used for defining
connectivity and assigning attributes to chain figures must be compatible with
the post-processing software that interprets the SDM S datafile.

Defining Connectivity in the SDMS Calculated File

The Chain Activity (AC:CH) is used in the calculated file (.CAL) to define the
point connectivity and other chain information. The post processing software
interprets the connectivity information in the SDMS project file (.PRJ) to build
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the various chains. This process produces a separate Chain Activity (AC:CH)
for each chain defined in the project file.

All of the Chain Activities that are generated by SDMS Processor will be shown
at the bottom of the SDMS calculated file and will always follow the points in
the calculated (CAL) file. The CAD software being used needs to be able to
read and interpret the SDM S cal culated file to display the points and chains.

The user can also manually create additional chains during field data collection,
as well as during the post-processing phase. An existing chain activity can be
edited or a new chain activity can be manually entered into the project file. The
user will have to reprocess the data in the project file for any edited information
to be passed to the calculated (CAL) file. The chains listed at the bottom of the
calculated file can aso be edited or new chain activities can be added manually.
No further checks will be made by the processing software to verify the
information is correct. Therefore, the user must be sure the points being used in
the manually created chain activities are in the calcul ated file.

NOTE The chain list at the bottom of the file will always be preceded by the
Close Project (CP:) data item. If the project file being processed has the
Suspend Project (SP:) dataitem or no data item indicating the end of the project
file, then the Close Project (CP:) data item must be added by the post processing
software to separate the chain list generated from the field generated shot data.

Connectivity by Figure Code

The Figure data item (FG:) offers a simple way of defining connectivity. In this
method, each chain is assigned a unique figure code, and every measured point
that is part of a chain is tagged with the figure code of that chain. The survey of
aroadway is an example. The left edge-of-pavement is designated as Figure 1
(FG:1) and the right edge-of-pavement as Figure 2 (FG:2). Every point
measured on the left pavement edge must include the data item FG:1 and every
point on the right edge must include FG:2. The post-processing software should
then form a chain for the left edge by connecting al of the points tagged with
FG:1. Depending on the algorithm used by the post processor system,
connecting of points with common FG numbers can either be in shot order or by
point number. Likewise, the post-processing software should form a chain for
the right edge by connecting all points tagged with FG:2.

Connectivity Using The Figure Code Method
(Point number indicates the survey shot sequence)

PN: 26
& :
& PN: 21 FG1
PN: 14
FG:1

PN: 10
FG1

PN: 12
FG:2 &

& &
Figure 6.1 Connectivity by Figure Code
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SDMS Processor connects points in shot order by default. Chains connected by
point number can be generated using the Chain Activity (AC:CH) at any time
during the data collection session.

Project File for Connectivity by Figure Code

The information shown in Figure 6.1 will be used to create a chain using Figure
Codes (FG:). Each point is labeled with its point number (PN:) and Figure code
(FG:). The point numbers correspond to the shot sequence used in the field.

1. AC. SS

. PN: 10
3 FG 1
4 FE EPL
Sk CD: LEFT PAVEMENT EDGE
6. SH: 5
7. HZ: 45. 2354
8 VT: 90. 3045
9. DS: 100. 44
10. AC: SS
11. PN 14
12. FG 1
13. FE: EPL
14. SH: 5

15. HZ: 55. 2853
16. VT: 90. 3006
17. DS: 180. 94

18. AC: SS
19. PN: 21
20. FG 1
21. FE: EPL
22. SH: 5

23. HzZ: 55. 2853
24. VT: 90. 3006
25. DS: 180. 94
26. ..., ETC.
27. CP: 09/ 18/ 1999 18: 46: 43

This data represents the first three points that make up the chain defined by
Figure 1 (FG:1). The FG: data item tells the processing software to generate
Figure 1, and to connect PN:10 to PN:14 to PN:21. The chain would continue
based on all pointsfound in the file with FG:1 as the assigned Figure Code.

This method does impose the restriction that the points on a given chain must be
measured in shot order working from one end of the chain towards the other, but
not necessarily in sequential shots. It does alow any number of chains to be in
progress simultaneously. The field crew must keep track of the Figure Codes
used for each chain. The other chain attributes, such as the feature code, are
usually defined as dataitems on thefirst point of each chain.

The Calculated File for Connectivity by Figure Code

The shot sequence used in the Project File for Connectivity by Figure Code
section, would be listed in the SDMS calculated file (.CAL) as:

AC. SS

PN: 10

FG 1

FE: EPL

CD: LEFT PAVEMENT EDGE

SH: 5

HzZ: 45. 2354

VT: 90. 3045

DS: 100. 44

10. XX: #H# (Cal cul ated X coordi nate)
11. YY: ###H (Cal cul ated Y coordi nat e)
12. Z7: #H# (Cal cul ated Z coordi nat e)
13. AC: SS

NG S>BONE

Survey Data Management System Version 3.5 12-59



Appendix

14. PN: 14

15. FG 1

16. FE: EPL

17. SH: 5

18. Hz: 55. 2853
19. VT: 90. 3006
20. DS: 180. 94
21. XX #it#H
22. YY. #t#H#
23. Z7: #iHH#H
24. AC. SS

25. PN: 21

26. FG 1

27. FE EPL

28. SH: 5

29. Hz: 55. 2853
30. VT: 90. 3006
31. DS: 180. 94
32. XX ###H#
33. YY: #it##
34. Z7: #HH#
35. ...., ETC

36. CP: 09/ 18/ 1999 18: 46: 43
37. BG Begi n Chain Li st

38. AC. CH
39. FG 1
40. FE: EPL

41. CD. LEFT PAVEMENT EDGE
42. PL: 10, 14,21

43. ... ETC

44, EG End Chai n Li st

45. CP: 09/27/ 1999 13:15:18

Connectivity by Origin-Destination

Connectivity using origin-destination (OD:) is designed to let each point on a
chain indicate the point number of the next point on that chain. This method
does not require the FG: data item be included with each side shot activity
(AC:SS) that will be part of the figure in the project file. A feature code data
item (FE:) is recommended for each chain point, but it is not required. The
feature code used does not have to be the same for every point. The points do
not have to be sequential in the project data file, that is measured one after the
other, but they must be within the project file for the chain being defined.

The post processing software will use the feature code of the first point
encountered with an OD: data item in the project file for a particular figure and
assign that feature to the chain to be created. If no feature code (FE:) is
recorded for that chain point in the project file, the processing software being
used should assign a user defined or default feature code for the chain created.
The post processing software will also assign a figure code number (FG:) to
identify the figure. Normally, the value assigned will be in a range that would
not be assigned in the field or is set by the user in the post processing software.
Most post processing software will make a series of two point chains when this
technique is used. The figure created will appear in the chain list at the bottom
of the calculated file or points and chain file.

Figure 6.2 shows a sample data set for which chains were defined with the
Origin-Destination method. The labels on each point give the point number and
Origin-Destination data item. The point number corresponds to the shot
sequence. This method allows chain pointsto be collected out of sequence. This
method can also be used along with the Figure Code method to designate that a
certain point can be part of one chain based on the figure code (FG:) and part of
another chain based on the origin/destination (OD:).
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Connectivity Using The Origin-Destination Methoc
(Point number indicates the survey shot sequence)

PN: 26

Figure 6.2 Connectivity by origin/destination

Project File for Connectivity by Origin-Destination

An example of how this method works uses the information shown in Figure
6.2. If PN:10 is side shot from the current occupied station, and it is part of a
chain for which the next point is PN:14, the following information might be

recorded:

1. AC. SS

2. PN: 10

3. FE: CURB

4. CD: CURB LI NE
5. SH: 5

6. HZ: 45. 2354
7. VT: 90. 3045
8. DS: 100. 44
9. oD 14

10. AC SS

11. PN 12

12. FE: FENCE
13 SH: 5

18 AC. SS
19 PN: 14
20. FE: CURB
21. SH: 5

22, HZ 55.2853
23.  VT:90.3006
24. DS 180. 94

25. D 21

26. AC:. SS
27. PN: 16

28. FE: FENCE
29. SH: 5

30.  HzZ: 45. 2354
31. VT 90.3045
32. DS 100. 44

33 aD 17

34 AC. SS

35 PN: 17

36 FE: FENCE
37 SH: 5

40. DS 180. 94

(defines the feature code of the
first chain as CURB)

(points to PN 14 as the next point
in the CURB chain)

(defines the feature code of the
next chain as FENCE)

(points to point nunber 16 as the
next point in the FENCE chain.)

Survey Data Management System Version 3.5

12-61



Appendix

41. D 23
42. ...., EIC
43. CP: 09/ 18/ 1999 18: 46: 43

The OD: data item under the shot activity for PN:10 tells the processing
software to create a figure, using a Figure Code (FG:) assigned by the post
processor, to connect PN:10 to PN:14 using the feature code CURB
(FE:CURB). The OD: dataitem under the shot activity for PN:14 tells the post-
processing software to add PN:21 to the chain.

The Calculated file for Connectivity by Origin-Destination

The shot sequence used in the Project File for Connectivity by Origin-
Destination section, would be listed in the SDM S calculated file (.CAL) as:

1 AC. SS

2. PN: 10

3. FE: CURB

4. CD: CURB LI NE

5. SH: 5

6. HZ: 45. 2354

7. VT: 90. 3045

8. DS: 100. 44

9. XX: ##H#H (Cal culated X coordi nate)
10. YY: ### (Cal cul ated Y coordi nat e)
11. Z7: ##H# (Cal cul ated Z coordi nate)
12. oD 14

13. AC: SS

14. PN: 14

15. FE: CURB

16. SH: 5

17. Hz: 55. 2853

18. VT: 90. 3006

19. DS: 180. 94

20. XX: ##t#H#

21. YY: ##H

22. 27 #iHHH

23. D 21

24. ...., ETC

25. CP: 09/ 18/ 1999 18: 46: 43
26. BG Begi n Chain Li st

27. AC. CH
28. FG 1000 (Figure Code assigned by the post
29. FE: CURB  processing software since not given)

30. CD: CURB LI NE
31. PL: 10, 14

32. AC. CH
33. FG 1001 (Figure Code assigned by the post
34. FE: CURB processing software since not given)

35. CD: CURB LI NE
36. PL: 14, 21

37. AC. CH
38. FG 1002 (Figure Code assigned by the post
39. FE: FENCE processing software since not given)

40. CD: 6 CHAIN LI NK FENCE
41. PL: 12,16

42. AC. CH
43. FG 1003 (Figure Code assigned by the post
44. FE: FENCE processing software since not given)

45. CD: 6 CHAIN LI NK FENCE
46. PL: 16, 17

47. AC: CH
48. FG 1002 (Figure Code assigned by the post
49. FE: FENCE processing software since not given)

50. CD: 6 CHAIN LI NK FENCE
51. PL: 17, 23

52. ...ETC

53. EG End Chai n Li st

54. CP: 09/27/ 1999 13:15:18
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There are three methods available to create a closed chain. The first method
closes the chain by inserting “,C” after the Figure Code (FG:#,C). The second
method creates a closed chain by using the Origin-Destination (OD:) data tag, as
previously explained. The third method creates a closed chain by using Activity

Chain (AC:CH).

Closed Chains Using “FG:#,C”

When FG:#,C is used within a shot activity, the post processing software
interprets this to mean that the user wants to connect the current shot to the first
shot in the file that contains the same FG:#. This effectively closes the chainthat

includes all the shots with FG:#. For example:

1. AC:. SS

PN 10
3 FE: EPL
4 CD. LEFT PAVEMENT EDGE
S FG 1
6. SH: 5
7. Hz: 45. 2354
8 VT: 90. 3045
9. DS: 100. 44
10. AC. SS
11. PN: 14
12. FE: EPL
13. FG 1
14. SH: 5

15. Hz: 55. 2853
16. VT: 90. 3006
17. DS: 180. 94

18. AC. SS
19. PN: 21
20. FE: EPL

21. FG1,C (Jdose the chain created by FG 1
22. SH: 5 on the first point in FG 1)

23. Hz: 55. 2853
24. VT: 90. 3006
25. DS: 180. 94
26. CP: 09/ 18/ 1999 18: 46: 43

The Calculated File for a Closed Chain using Figure Code

The “FG:1,C" listed with the shot data for Point 21 tells the post processing
software to close the chain (FG:1) on PN:10, which is the first point in the chain.
The calculated file will have the computed point information and will show the

chain created as:

1 AC: SS

2 PN 10

3 FE: EPL

4. CD: LEFT PAVEMENT EDGE
S SH: 5

6 HZ: 45. 2354

7 VT: 90. 3045

8 DS: 100. 44

9

. XX: #### (Cal cul ated X coordi nate)
10. YY: #### (Cal cul ated Y coordi nate)
11. ZZ: #### (Cal cul ated Z coordi nate)

12. AC. SS
13. PN: 14
14. FE: EPL
15. FG 1
16. SH: 5

17. Hz: 55. 2853
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18. VT: 90. 3006
19. DS: 180. 94
20. XX: #it##
21. YY: #i#tH#
22. Z7: #ittH#H

23. AC. SS
24. PN 21
25. FE EPL
26. FG1,C
27. SH: 5

28. Hz: 55. 2853

29. VT: 90. 3006

30. DS: 180. 94

31. XX: #itt

32. YY: #ittt

33. Z7Z: ##HH#

34. ...., ETC

35. CP: 09/ 18/ 1999 18: 46: 43
36. BG Begi n Chai n Li st

37. AC:. CH
38. FG 1
39. FE: EPL

40. CD: LEFT PAVEMENT EDGE
41. PL: 10, 14, 21,10

42. EG End Chai n Li st

43. CP: 09/ 27/ 1999 13:15:18

Closed Chains Using OD:

The OD: data item can also be used to close a figure by inserting the point
number that is to be closed upon as the response to the OD: dataitem for the last
point shot to close that figure. Using the previous example, to close the figure
from PN:21 back to PN:10, the field datain the project file would be as follows:

1. AC. SS

2. PN: 10

3. FE EPL

4. CD: LEFT PAVEMENT EDGE
5. FG 1

6. SH: 5

7. HZ: 45. 2354
8. VT: 90. 3045
9. DS: 100. 44
10 AC: SS

11 PN: 14

12 FE: EPL

13 FG 1

14 SH: 5

19 PN: 21
20 FE: EPL
21 FG 1
22 SH: 5

25. DS: 180. 94

26. D 10 (Cose the chain created by FG 1 on the
27. cM first point in FG1, PN 10)

28. CP: 09/ 18/ 1999 18: 46: 43

Note that this method of closing a chain does not require the closing point to be
the first point collected in a chain which would be required if the “,C” method
were used. The disadvantage of the Origin—Destination method is the user has
to remember the point number for the closing point.
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The Calculated File for a Closed Chain using Origin Destination

The OD:10 listed with the shot data for PN:21 tells the post processing software
to close the chain (FG:1) on PN:10, which is the first point in the chain. The
calculated file will have the computed point information and will show the chain

created as:

1. AC. SS

2. PN: 10

3. FE: EPL

4. CD: LEFT PAVEMENT EDGE
5 SH: 5

6. HZ: 45. 2354

7. VT: 90. 3045

8. DS: 100. 44

9. XX: #### (Cal cul ated X coordi nate)
10. YY: #### (Cal cul ated Y coordi nate)
11. ZZ: #### (Cal cul ated Z coordi nate)
12. AC. SS

13. PN 14

14. FE: EPL

15. FG 1

16. SH: 5

17. HZ: 55. 2853

18. VT: 90. 3006

19. DS: 180. 94

20. XX: ####

21. YY: ##t

22. 27 #iH#

23. AC: SS

24. PN: 21

25. FE: EPL

26. FG 1

27. SH: 5

28. Hz: 55. 2853

29. VT: 90. 3006

30. DS: 180. 94

31. aD: 10

32. XX: #ittt

33. YY: #itt

34. ZZ: #itHtH#

35, ..., ETC.

36. CP: 09/ 18/ 1999 18: 46: 43
37. BG Begi n Chai n Li st

38. AC. CH

39. FG 1

40. FE: EPL

41. CD: LEFT PAVEMENT EDGE
42. PL: 10, 14, 21,10

43. EG End Chai n Li st

44, CP: 09/27/ 1999 13:15:18

Closed Chains using the Chain Activity AC:CH

Figures can also be closed using the Chain Activity. This method is explained
in the discussion of the Chain Activity later in this section.

Creating Gaps in Chains

A gap can be created in a chain by adding “,G” after the Figure Code (FG:#,G).
This tells the post processing software to create a chain with the Figure Code
and feature assigned and to place a gap in the chain between the point where the
“,G”" appears and the next point in that chain. The gap created will be shown in
the PL (Point List) field of acalculated file astwo commasin arow between the
points where the gap is to occur. A gap can also be created by manually
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entering an extra comma between pointsin a PL field in an AC:CH as explained
in the discussion of the Chain Activity later in this section.

PN: 16
& FG1

PN: 15

& &
Figure 6.3 Creating a gap in a survey chain

Project file for Creating a Gap

In the project file, to create the gap between PN:16 and PN:23 shown in Figure
6.3, the shot at PN:16 would contain the line “FG:1,G” aong with the feature
code FE:EPL. Thisinformation tells SDMS Processor to break the connection
between PN:16 and PN:23, which in this case is the next point with the same
figure code. Then, the figure is to continue once past the break, based on the
other points listed. The project file will have the point information and will
indicate how the chain is to be created:

1. AC: SS

. PN 10
3 FE: EPL
4 CD. LEFT PAVEMENT EDGE
5. FG 1
6. SH: 5
7. HzZ: 45. 2354
8 VT: 90. 3045
9. DS: 100. 44
10. AC. SS
11. PN: 14
12. FE: EPL
13. FG 1
14. SH: 5

15. Hz: 55. 2853
16. VT: 90. 3006
17. DS: 150. 94

18. AC. SS
19. PN: 15
20. FE: EPL
21. FG 1
22. SH: 5

23. HzZ: 56. 2853
24. VT: 90. 3006
25. DS: 180. 94

26. AC: SS

27. PN: 16

28. FE: EPL

29. FG1,G (Place a gap in the chain starting at PN 16
30. SH: 5 and ending at the next point shot.)

31. Hz: 57. 2853
32. VT: 90. 3006
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33. DS: 195. 94

34. AC. SS

35. PN: 23 (Gap ends at the next point shot, PN 23
36. FE: EPL the figure will then continue.)

43 PN: 24
44 FE EPL
45 FG 1

50 PN: 25
51 FE: EPL
52 FG 1

57 PN: 26
58 FE: EPL
59 FG 1

60. Hz: 41. 2017
61. VT: 89. 1642
62. DS: 155. 24
63. CP: 09/ 18/ 1999 18: 46: 43

The Calculated File for creating a gap.

The “FG:1,G” listed with the shot data for PN:16 tells SDMS Processor to place
a gap in the chain (FG:1) between PN:16 and AN:23, then continue the chain
with the points shot having the same figure code. The calculated file will have
the computed point information and will show the chain created as:

1. AC. SS

2. PN: 10

3. FE: EPL

4. CD: LEFT PAVEMENT EDGE
5. FG 1

6. SH: 5

7. HZ: 45. 2354
8. VT: 90. 3045
9. DS: 100. 44
10. XX: ##H##
11. YY: ##tH#
12. Z7Z: #iH#
13. AC. SS

14. PN: 14

15. FE: EPL

16. FG 1

17. SH: 5

18. Hz: 55. 2853
19. VT: 90. 3006
20. DS: 150. 94
21. XX: ##tH#
22. YY: ####
23. ZZ: #HiHH#H
24 AC. SS

25 PN 15

26 FE: EPL

27 FG 1

28 SH: 5
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36. PN: 16

37. FE: EPL

38. FG1,G (Start the gap in the chain and end
39. SH: 5 the gap at the next point shot with
40. Hz: 57. 2853 the same figure code.)

41. VT: 90. 3006
42. DS: 195. 94
43. XX #it#H
44. YY. #t#H#
45. Z7: #iHH#H

46. AC: SS

47. PN: 23 (Gap ends at this point. The figure
48. FE: EPL will then continue.)

49. FG 1

50. SH: 5

51. Hz: 59. 2927

52. VT: 89. 1642

53. DS: 210. 24

54. XX: ##tHt

55. YY: #it##
56. Z7: #HH#

57. AC: SS

58. PN: 24

59. FE: EPL

60. FG 1

61. Hz: 55. 3947
62. VT: 90. 1432
63. DS: 190. 28
64. XX: ##t
65. YY: ##t#H#
66. ZZ: ##HH#
67. AC. SS

68. PN: 25

69. FE: EPL

70. FG 1

71. Hz: 50. 5917
72. VT: 89. 1642
73. DS: 180. 24
74. XX: #itt
75. YY: ####
76. ZZ: ##H#
77. AC. SS

78. PN: 26

79. FE: EPL

80. FG 1

81. HZ: 41. 2017
82. VT: 89. 1642
83. DS: 155. 24
84. XX: #itt
85. YY: ####
86. Z7Z: ##H#
87. CP: 09/ 18/ 1999 18: 46: 43
88. BG Begi n Chai n Li st
89. AC. CH

90. FG 1

91. FE: EPL

92. CD: LEFT PAVEMENT EDGE

93. PL: 10, 14, 15, 16, , 23, 24, 25, 26
94. EG End Chai n Li st

95. CP: 09/27/ 1999 13:15:18

Connectivity by Taping

Taping is an activity specifically designed for defining chains around buildings
or other figures when it may not be practical or desirable to use an electronic
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instrument to collect al of the points that define that building or figure. This
procedure alows the user to tape the horizontal distance along each side, to
approximate the direction, and to indicate the approximate difference in
elevation between two angle points.

Before the taping activity can be used, two points must be recorded, using the
sideshot activity, to establish a beginning reference line for the taped
measurements. Typically, the total station is used to measure these two points
immediately before beginning the taping activity, but this is not required. The
points can be recorded at any time in the project file, but must be recorded
before the taping activity in which they will be used.

The backsight point number data item (BS:) and the occupied station point
number data item (OS:) are used with the taping activity to specify the point
numbers to be used for the backsight and occupied station respectively. Within
the taping activity, taped measurements begin at the occupied station point
number (OS:). The direction of the reference line is from the occupied station
point number (OS:) to the backsight point number (BS:). The points assigned to
the OS: and BS: are included as part of the taped figure.

Note: The point number of the first point in the point list created by the taping
activity will be the point number used with the BS: data item, followed by the
point number of the OS: data item. The points created from the data with each
AD: dataitem will follow in sequence.

The default sequence for this activity is:

1. AC. TA

2. cs: (Point Number of the point to be use as the
occupi ed station. The second point of
chain created within the taping activity.)

3. BS: (Point Nunber of the point to be used as the
back sight. The first point of chain
created within the taping activity.)

4. PN (Begi nning Point Nunber to be used for the
poi nts conputed within the taping activity)

58 FE: (Feature Code to be used for the new chain)

6. CD: (Chain Description to be used for the new
chai n)

7. FG (Figure Code to be used for the chain)

8. AD. (Angl e, distance, and difference in
el evation to the next point)

9. AD: (Angl e, distance, and difference in
elevation to all other points, as needed)

10. PL: (Point List to indicate previously shot
points to include as the |ast points in
the chain created)

11. cM (Add at any tine)

Two radial measurements establish the first segment of the chain within each
taping activity. These points are used as the back sight (BS:) and occupied
station (OS:) to start defining the figure to be taped.

Note: The BS: and OS: data items are required for the post processing software
to generate data for the taped points. Therefore, both data items must contain a
response for each taping activity entered in aproject file.
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The Point Number (PN:) indicates the point number to be used for the first point
taped. Subsequent point numbers will increment as defined in the TAGS.HLP
file. The feature code data item (FE:) designates the feature of the chain being
built by the taping activity. The figure code data item (FG:) designates the
Figure Code of the chain being defined.

The angle distance list defines the direction, horizontal distance, and difference
in elevation from the preceding point to the point that follows. The format is:

AD:Direction,Horizontal Distance,Vertical Distance

Note: The AD: line must include at least the direction and horizontal distance
(DH:). If there is no change in elevation, the vertical distance (DV:) can be
shown as zero (0) or left blank. There is no comma required following the
vertical distance (DV:).

The direction to each point is indicated by looking from the “current” occupied
point” toward the “current” back sight point and measuring the horizontal angle
right to the next point to be taped. The direction of the line can beindicated by:

F (Forward) = 180°

B (Back) =0°

L (Left) =270°

R (Right) = 90°

HZ (Horizontal Angle Right) = 0° - 360°

The direction in the angle distance lists (AD:) can belisted as:
All aphadesignated angles (F, B, R, L)
All numeric angles (Horizontal Angles Right, HZ:)
A combination of alpha designated angles (F, B, R, L) and numeric angles
(Horizontal AnglesRight, HZ:).

The following sections give details on the various ways the taping activity
information can be recorded in the project file. The post processing software
uses this data to compute coordinates for these points.

The points created are shown in the SDMS Calculated (CAL) file as a traverse
around the taped object. Each point includes the shot identification data item
with the response of TA (SI:TA) to indicate the points were created by taping.
The chain (figure) created will be listed at the bottom of the file. The points
created are shown in the SDMS Points and Chain (PAC) file as points (AC:PD)
and also have the shot identification data item and response of TA (SI:TA). The
chain (figure) created will be listed at the bottom of thefile.

Note: Taped objects with angles other than 90 degrees may not be supported by
the post processing software being used. In that case, it will be necessary to
collect the data as side shots and define their connectivity using the chain
activity.

Direction Options for the Taping Activity

Currently, there are two options available to indicate the direction being taped.
Thefirst option uses the alpha characters F, B, L, R to define the direction. The
second option uses the horizontal angle right (HZ:) to define the direction.
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These options are defined in detail at the beginning of Section VI. The sections

that follow will explain how these options are used in a project file.

Connectivity Using The Taping Activity
Point number indicates the survey shot sequence

&

&

Figure

6.4 The Taping Activity

Direction using alpha characters

Most taping will consist of measuring around objects with 90° angles, and at
time, forward and back. Therefore, the use of alpha charactersto represent those
angles provides a short hand method for data entry. For example, the sequence
to tape around the building in Figure 6.4 is:

1. AC: SS

2. PN: 9

3. FE: HOUSE

4. SH: 5

5. Hz: 19. 3538

6. VT: 90. 3045

7. DS: 254. 93

8. AC: SS

9. PN: 10

10. FE: HOUSE

11. SH: 5

12. HZ: 0

13. VT: 90. 3006

14. DS: 180. 94

15. AC. TA

16. Cs: 10 (Poi nt Number of the point to be used
as the occupied station. This is the
second point in the chain being
defined within the taping activity.)

17. BS: 9 (Poi nt Nunber of the point to be used
as the back sight. This is first
point in the chain being defined
within the taping activity.)

18. PN 100 (Begi nni ng poi nt nunber to be used
for the points conmputed within the
taping activity)

19. FE: HOUSE (Feature to be used for the new
chai n)

20. FG 5 (Figure Code to be used for the
chai n)

21. CD: OUR HOUSE (Chai n Description)
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22.

23.

24.

25.

26.

27.

28.

AD: R, 34,

AD. R, 60, 3. 2

AD: L, 38,0

AD: R 44,

AD:R 72, -3.2

AD: R, 104

(90° HZ Right 34 feet, use the sane

el evation as PN 10)

(90° HZ Right 60 feet. Add 3.2 feet
to the el evation of the preceding
poi nt)

(90° Hz Left, 38 feet. Elevation the
sanme as the preceding point.)

(90° HZ Right 44 feet. El evation the
sanme as the preceding point.)

(90° HZ Right 71 feet. Subtract 3.2
feet fromthe el evation of the
precedi ng point.)

(90° HZ Rght 104 feet. Elevation
the same as the preceding point.)

CP: 09/ 18/ 1999 18: 46: 43

Direction using horizontal angles right (HZ)

The user may need to tape around objects that have angles other than 90°
involved. This can be done using a horizontal angles right (HZ:) to indicate the
direction along each side of the object being measured. Using horizontal angles

he preceding taping activity would be:

right, t

O U SO

N
o

17.

18.

19.

20.

21.
22.

23.

24.

25.

AC. SS

PN: 9

FE: HOUSE
SH: 5

Hz: 19. 3538
VT: 90. 3045
DS: 254. 93
AC. SS

PN: 10

FE HOUSE
SH: 5

Hz: 0

VT: 90. 3006
DS: 180. 94
AC. TA

s 10

BS: 9

PN: 100

FE: HOUSE
FG 5

CD: OQUR HOUSE
AD: 90, 34,

AD: R 60, 3. 2

AD: L, 38,0

AD: R, 44,

(Poi nt Nunmber of the point to be used
as the occupied station. This is the
second point in the chain being
defined within the taping activity.)

(Poi nt Number of the point to be used
as the back sight. This is first
point in the chain being defined
within the taping activity.)

(Begi nni ng poi nt nunber to be used
for the points conmputed within the
tapi ng activity)

(Feature to be used for the new
chai n)

(Figure Code to be used for the
chai n)

(Chai n Description)

(90° Horizontal Right 34 feet, use
the sane el evation as PN 10)
(90° HZ Right 60 feet. Add 3.2 feet

to the elevation of the preceding
poi nt)
(90° Hz Left, 38 feet. Elevation the
sane as the preceding point.)
(90° HZ Rght 44 feet. Elevation the
sane as the preceding point.)
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26. ADR 72, -3.2 (90° HZ Right 71 feet. Subtract 3.2
feet fromthe elevation of the
precedi ng point.)

27. AD: R 104 (90° HZ Right 104 feet. Elevation
the sane as the preceding point.)

28. CP: 09/ 18/ 1999 18: 46: 43

The Calculated (CAL) File

The shot sequence used and the resulting chain list (AC:CH) would be listed in
the SDM S calculated file (.CAL) as:

1. AC:. SS

2. PN: 9

3. FE: BU

4. XX: 10085. 4876
Se YY: 10240. 1582
6. Z7:497. 7211
7. SH: 5. 0000

8. Hz: 19. 3538

9. VT: 90. 3045
10. DS: 254. 9300
11. AC. SS

12. PN: 10

13. FE: SU

14. XX: 10000. 0000
15. YY: 10180. 9330
16. Z7: 498. 4164
17. SH: 5. 0000

18. Hz: . 0000

19. VT: 90. 3006
20. DS: 180. 9400

21. AC. TA

22. Gs: 10

23. BS: 9

24. PN: 100

25. CD: QUR HOUSE
26. AD: R, 34,

27. AD. R, 60, 3. 2
28. AD: L, 38,0
29. AD: R, 44,

30. AD:R 72, -3.2
31. AD: R, 10

32. AC. G5

33. PN 10

34 FE: HOUSE

35. XC: 10000. 0000

36. YC: 10180. 9330

37. ZC. -99999

38. XX: 10000. 0000

39. YY: 10180. 9330

40. ZZ: 498. 4164

41. SI: TA (Assigned to all taped points in the AC TA
by the post processing software.)

42. | H . 0000
43. AC:. BS
44. PN: 9

45, FE: HOUSE

46. XX: 10085. 4876

47. YY: 10240. 1582

48. Z7Z: 497. 7211

49. Sl:TA

50. SH: . 0000

51. Hz: . 0000

52. AC: SS

53. PN: 100 (PN assigned to the first taped point by
the post processing software.)

54. FE: HOUSE

55. XX: 10019. 3623

56. YY: 10152. 9848

57. ZZ: 498. 4165
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113.

126.

SI:TA
SH: . 0000

Hz: 90. 0000
VT: 90. 0000
DS: 34. 0000
AC. G5

PN: 100

FE: HOUSE
XX:10019. 3623
YY: 10152. 9848
ZZ: 498. 4165

FE: HOUSE

XC: 10000. 0000
YC. 10180. 9330
ZC. -99999

XX: 10000. 0000
YY: 10180. 9330
Z7: 498. 4164
Sl TA
SH: . 0000
Hz: . 0000

AC. SS

PN 101 (PN assigned to the next taped point by the

post processing software)

FE: HOUSE

XX: 10068. 6824
YY: 10187. 1534
ZZ:501. 6167
S

FE: HOUSE

XX: 10068. 6824
YY: 10187. 1534
ZZ:501. 6167
SI: TA

| H . 0000

AC. BS

PN 100

FE: HOUSE

XX: 10019. 3623
YY: 10152. 9848
ZZ: 498. 4165

AC: SS

PN: 102 (PN: assigned to the next taped point by the

post processing software)

FE: HOUSE

XX: 10090. 3226
YY: 10155. 9172
ZZ:501. 6167

XX: 10090. 3226
YY: 10155. 9172
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127. Z77:501. 6167

128. SI:TA
129. | H .0000
130. AC BS
131. PN 101

132. FE: HOUSE

133. XX 10068. 6824

134. YY:10187. 1534

135. ZZ:501. 6167

136. SI:TA

137. SH . 0000

138. Hz:.0000

139. AC SS

140. PN 103 (PN assigned to the next taped point by the
post processing software)

141. FE: HOUSE

142. XX 10126. 4909

143. YY:10180. 9743

144. ZZ:501. 6168

145. SI:TA

146. SH . 0000

147. Hz: 90. 0000

148. VT: 90. 0000

149. DS: 44.0000

150. AC. Cs

151. PN 103

152. FE: HOUSE

153. XX 10126. 4909

154. YY:10180. 9743

155. ZZ:501.6168

156. SI:TA
157. |H .0000
158. AC BS
159. PN 102

160. FE HOUSE

161. XX 10090. 3226

162. YY: 10155.9172

163. ZZ:501. 6167

164. SI:TA

165. SH . 0000

166. Hz:.0000

167. AC SS

168. PN 104 (PN: assigned to the next taped point by the
post processing software)

169. FE HOUSE

170. XX 10085. 4884

171. YY:10240. 1587

172. ZZ:498. 4170

173. SI:TA

174. SH . 0000

175. Hz: 90. 0000

176. VT:92. 3241

177. DS:72.0710

178. AC Cs

179. PN 104

180. FE HOUSE

181. XX 10085. 4884

182. YY:10240. 1587

183. ZZ: 498. 4170

184. SI:TA
185. [IH.0000
186. AC. BS
187. PN 103

188. FE: HOUSE

189. XX 10126. 4909
190. YY:10180. 9743
191. Z7:501. 6168
192. Sl
193. SH . 0000
194. Hz:.0000
195. AC SS
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196. PN 105 (PN assigned to the | ast taped point by the
post processing software)

197. FE HOUSE

198. XX 9999. 9998

199. YY:10180. 9328

200. ZZ:498. 4172

201. BG BEG N CHAIN LI ST

202. AC. CH
203. FE HOUSE
204. FG5

205. PL:9, 10, 100, 101, 102, 103, 104, 105

206. EG END CHAIN LI ST

207. CP:06/08/2000 14:08: 15

It should be noted that in this case, PN:104 will be at or near PN:9 and PN:105
will be at or near PN:10. Thisisdue to thelower precision of the position of the
point that normally results from taping.

The Points and Chain (PAC) File

The points created by the taping activity and the resulting chain list (AC:CH)
would be listed in the SDM S Points and Chains (.PAC) file as:

1. AC. PD

2. PN: 9

3. FE: BU

4. XX: 10085. 4876
5. YY: 10240. 1582
6. ZZ:497. 7211
7. AC. PD

8. PN: 10

9. FE: SU

10. XX: 10000. 0000
11. YY: 10180. 9330
12. ZZ:498. 4164
13. AC. PD

14. PN 100 (PN assigned to the first taped point by

the post processing software)

15. FE: HOUSE

16. XX: 10019. 3623

17. YY: 10152. 9848

18. ZZ: 498. 4165

19. Sl TA (Assigned to all taped points in the AC TA
by the post processing software)

20. AC. PD

21. PN 101 (PN: assigned to the next taped point by the
post processing software)

22. FE: HOUSE

23. XX: 10068. 6824

24. YY: 10187. 1534

25. ZZ:501. 6167

26. SI: TA

27. AC. PD

28. PN 102 (PN: assigned to the next taped point by the
post processing software)

29. FE: HOUSE

30. XX: 10090. 3226

31. YY: 10155. 9172

32. ZZ:501. 6167

33. SI: TA

34. AC. PD

35. PN 103 (PN assigned to the next taped point by the
post processi ng sof tware)

36. FE: HOUSE

37. XX: 10126. 4909

38. YY: 10180. 9743

39. ZZ:501. 6168

40. SI: TA

41. AC. PD

42. PN 104 (PN assigned to the next taped point by the
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post processing software)

43. FE: HOUSE

44, XX: 10085. 4884

45, YY: 10240. 1587

46. ZZ: 498. 4170

47. SI:TA

48. AC PD

49. PN 105 (PN: assigned to the | ast taped point by the
post processing software)

50. FE: HOUSE

51. XX: 9999. 9998

52. YY: 10180. 9328

53. ZZ: 498. 4172

54. BG BEG N CHAI N LI ST

55. AC. CH
56. FE: HOUSE
57. FG 5

58. PL: 9, 10, 100, 101, 102, 103, 104, 105
59. EG END CHAIN LI ST

Note: The list of pointsin a Points and Chain (PAC) file, defined by the any of
the taping activity scenarios supported by SDMS, will be similar to the sample
shown above. Therefore, sample PAC files will not be listed for each of the
sections that follow.

Closing a Taped Object

The procedures described above will create duplicate points of the occupied
station (OS:) point and the back sight (BS:) point used at the beginning of a
taping activity (PN:9 and PN:10). Since the taped measurements and vertical
differences are not intended to be & the same precision as those shot with the
total station, the closing points may miss the intended location desired. A better
method would be to use either the Origin-Destination (OD:) data item, or add
“,C" to the last angle distance ligt, to tell the post processing software to close
the figure on a specified point.

Project file Closing AC:TA with Origin-Destination (OD:)

Using the same example shown in Figure 6.4, and the OD: tag to tell the post
processing software to close the figure on a specified mint, the data will be
collected in the project file as:

1 AC. SS

2 PN: 9

3 FE: HOUSE
4, SH: 5

5. HZ: 19. 3538
6

7

8

9

VT: 90. 3045
DS: 254. 93
AC: SS
. PN: 10
10. FE: HOUSE
11. SH: 5
12. HZ: 0
13. VT: 90. 3006
14. DS: 180. 94
15. AC. TA
16. Cs: 10 (Poi nt Nunber of the point to be used as the
occupi ed station. This is the second point
in the chain being defined within the
taping activity.)

17. BS: 9 (Poi nt Nunmber of the point to be used as the
back sight. This is first point in the
chain being defined within the taping
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activity.)
18. PN 100 (Begi nni ng Poi nt Number to be used for the
poi nts conputed within the taping activity)
19. FE: HOUSE (Feature to be used for the new chain)
20. FG 5 (Figure Code to be used for the chain)
21. CD: OUR HOUSE (Chai n Descri ption)

22. AD: R, 34, (Right 34 feet, use the same
el evati on as PN 10)

23. AD R 60, 3. 2 (Right 60 feet. Add 3.2 feet to the
el evation of the preceding point)

24, AD: L, 38,0 (Left 38 feet. Elevation the same as
t he preceding point.)

25. AD R 44, (Right 44 feet. El evation the same as the
precedi ng point.)

26. oD: 9 (C ose the new chain on point nunber 9)
27. CP: 09/ 18/ 1999 18: 46: 43

Calculated File with OD: in the Taping Activity

Using OD: to close the figure, the post processing software would display the
calculated shot information and describe the chain in the SDMS calculated file
(.CAL) as

AC. SS
PN: 9

1

2

3 FE: BU

4. XX: 10085. 4876
Sk YY: 10240. 1582
6 Z7:497. 7211

7 SH: 5. 0000

8 HZ: 19. 3538

9. VT: 90. 3045
10. DS: 254. 9300
11. AC. SS

12. PN: 10

13. FE: SU

14. XX: 10000. 0000
15. YY: 10180. 9330
16. Z7:498. 4164
17. SH: 5. 0000

18. Hz: . 0000

22. Gs: 10
23. BS: 9
24 PN: 100

27 AD. R, 60, 3. 2
28 AD: L, 38,0
29. AD: R, 44,

30. oD: 9

31 AC. G5

35. YC. 10180. 9330
36. ZC. -99999

37. XX: 10000. 0000
38. YY: 10180. 9330
39. Z7:498. 4164
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40. Sl TA (Assigned to all taped points in the AC TA
by the post processing software)

41. | H . 0000
42. AC:. BS
43. PN: 9

44, FE: HOUSE

45. XX: 10085. 4876

46. YY: 10240. 1582

47. Z7Z: 497. 7211

48. Sl: TA

49. SH . 0000

50. Hz: . 0000

51. AC: SS

52. PN: 100 (PN assigned to the first taped point by
the post processing software)

53. FE: HOUSE

54. XX: 10019. 3623

55. YY: 10152. 9848

56. ZZ: 498. 4165

57. Sl: TA

58. SH: . 0000

59. Hz: 90. 0000

60. VT: 90. 0000

61. DS: 34. 0000

62. AC. G5

63. PN: 100

64. FE: HOUSE

65. XX: 10019. 3623

66. YY: 10152. 9848

67. ZZ: 498. 4165

68. SI:TA
69. | H: . 0000
70. AC:. BS
71. PN 10

72. FE: HOUSE

73. XC: 10000. 0000

74. YC: 10180. 9330

75. ZC. -99999

76. XX: 10000. 0000

77. YY: 10180. 9330

78. ZZ: 498. 4164

79. Sl TA

80. SH . 0000

81. Hz: . 0000

82. AC: SS

83. PN 101 (PN assigned to the next taped point by the
post processing software)

84. FE: HOUSE

85. XX: 10068. 6824

86. YY: 10187. 1534

87. ZZ:501. 6167

88. Sl TA

89. SH . 0000

90. Hz: 90. 0000

91. VT: 86. 5650

92. DS: 60. 0850

95. FE: HOUSE

96. XX: 10068. 6824
97. YY: 10187. 1534
98. ZZ:501. 6167

99. SI: TA
100. [IH .0000
101. ACBS
102. PN 100

103. FE HOUSE

104. XX 10019. 3623
105. YY:10152. 9848
106. ZZ: 498. 4165
107. SI:TA
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108. SH: . 0000

109. Hz:.0000

110. AC SS

111. PN 102 (PN assigned to the next taped point by the
post processing software)

112. FE HOUSE

113. XX 10090. 3226

114. YY:10155. 9172

115. ZzZ:501. 6167

124. XX 10090. 3226
125.  YY: 10155, 9172
126. ZZ 501. 6167

127. SI:TA
128. [|H .0000
129. AC BS
130. PN 101

131. FE HOUSE

132. XX 10068. 6824
133. YY:10187.1534
134. Z77:501. 6167

137. Hz:.0000

138. AC SS

139. PN 103 (PN assigned to the | ast taped point by the
post processing software)

140. FE HOUSE

141. XX 10126. 4909

142. YY:10180. 9743

143. ZZ:501. 6168

144. SI:TA

146. HzZ: 90. 0000
147. VT: 90. 0000
148. DS: 44.0000
149. BG BEG N CHAIN LI ST

150. AC. CH
151. FE HOUSE
152. FG 5

153. PL:9, 10,100, 101, 102, 103, 9
154. EG END CHAIN LI ST
155. CP: 06/ 08/ 2000 14:08: 15

The Project file Closing AC:TA using “C” in the Angle Distance (AD)
List

Using the example shown in Figure 6.4, the building can aso be closed by
adding the letter C, preceded by a comma (,C), at the end of the last angle
distance (AD:) list. Using this method tells SDMS Processor to close the figure
on the back sight point that is listed with the particular taping activity. The data
will be collected in the project file as:

AC: SS

PN: 9

FE: HOUSE

SH: 5

Hz: 19. 3538

VT: 90. 3045

DS: 254. 93

AC. SS

PN: 10

OOFNDEUH>BN [=
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17.

26.

FE: HOUSE

SH: 5

HZ: 0

VT: 90. 3006

DS: 180. 94

AC: TA

Cs: 10 (Poi nt Nunmber of the point to be used as the
occupi ed station. This is the second point
in the chain being defined within the
taping activity.)

BS: 9 (Point Number of the point to be used as the
back sight. This is the first point in the
chai n bei ng defined within the taping
activity.)

PN 100 (Begi nni ng Poi nt Nunber to be used for the
points conputed within the taping activity)

FE: HOUSE (Feature to be used for the new chain)

FG 5 (Figure Code to be used for the chain)

CD: OUR HOUSE (Chai n Description)

AD R 34, (Right 34 feet, use the sanme el evation as

PN: 10)
AD R 60, 3. 2 (Right 60 feet. Add 3.2 feet to the
el evation of the preceding point.)
AD: L, 38,0 (Left 38 feet. Elevation the sanme as
the preceding point.)
AD: R, 44, C (Right 44 feet. Elevation the sane as

the preceding point, Oose on the
back si ght point)
CP: 09/ 18/ 1999 18: 46: 43

The Calculated File with *

,C” in the Taping Activity

Using “,C” to close the figure, the post processing software would display the
calculated shot information and describe the chain in the SDMS calculated file

(.CAL) as:

1. AC:

2. PN: 9

3. FE: BU

4. XX: 10085. 4876
5. YY: 10240. 1582
6. ZZ: 497. 7211
7. SH: 5. 0000

8. Hz: 19. 3538

9. VT: 90. 3045

10. DS: 254. 9300
11. AC SS

12. PN: 10

13. FE: SU

14. XX: 10000. 0000
15. YY: 10180. 9330
16. ZZ: 498. 4164
17. SH: 5. 0000

18. Hz: . 0000

19.  VT: 90. 3006
20. DS: 180. 9400
21. ACTA

22. 0S: 10

23. BS: 9

24. PN 100

25. CD: OUR HOUSE
26. ADR 34,

27. ADR 60,3.2
28. AD: L, 38,0

29. ADR 44,C

30. AC. G5

31. PN: 10

32. FE: HOUSE

Survey Data Management System Version 3.5 12-81



Appendix

33. XC: 10000. 0000

34. YC: 10180. 9330

35. ZC: -99999

36. XX: 10000. 0000

37. YY: 10180. 9330

38. ZZ: 498. 4164

39. SI: TA (Assigned to all taped points in the AC TA
by the post processing software)

40. | H: . 0000
41. AC. BS
42. PN: 9

43. FE: HOUSE

44. XX: 10085. 4876

45. YY: 10240. 1582

46. Z7Z: 497. 7211

47. Sl: TA

48. SH. . 0000

49. Hz: . 0000

50. AC: SS

51. PN 100 (PN assigned to the first taped point by
the post processing software)

52. FE: HOUSE

53. XX: 10019. 3623

54. YY: 10152. 9848

55. Z7: 498. 4165

56. Sl: TA

57. SH: . 0000

58. HZ: 90. 0000

59. VT: 90. 0000

60. DS: 34. 0000

61. AC. G5

62. PN: 100

63. FE: HOUSE

64. XX: 10019. 3623

65. YY: 10152. 9848

66. ZZ: 498. 4165

67. SI:TA
68. | H . 0000
69. AC:. BS
70. PN 10

71. FE: HOUSE

72. XC: 10000. 0000

73. YC: 10180. 9330

74. ZC. -99999

75. XX: 10000. 0000

76. YY: 10180. 9330

77. ZZ: 498. 4164

78. Sl TA

79. SH . 0000

80. Hz: . 0000

81. AC: SS

82. PN 101 (PN: assigned to the next taped point by the
post processi ng sof t ware)

83. FE: HOUSE

84. XX: 10068. 6824

85. YY: 10187. 1534

86. Z7:501. 6167

87. SI: TA

88. SH: . 0000

89. Hz: 90. 0000

90. VT: 86. 5650

91. DS: 60. 0850

94. FE: HOUSE

95. XX: 10068. 6824
96. YY: 10187. 1534
97. ZZ:501. 6167

98. Sl TA
99. | H: . 0000
100. AC BS
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101.
102.
103.
104.
105.
106.
107.
108.
109.
110.

111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.

139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.

PN: 100
FE: HOUSE

XX: 10019. 3623

YY: 10152. 9848
Z7: 498. 4165

PN: 102 (PN: assigned to the next taped point by the
post processi ng sof tware)

FE: HOUSE

XX: 10090. 3226

YY: 10155. 9172

ZZ:501. 6167

XX: 10090. 3226
YY: 10155. 9172
ZZ:501. 6167
SI: TA

I H . 0000

AC. BS

PN 101

FE: HOUSE

XX: 10068. 6824
YY: 10187. 1534
ZZ:501. 6167
SI: TA

Hz: . 0000

AC: SS

PN 103 (PN assigned to the |last taped point by the
post processi ng sof tware)

FE: HOUSE

XX: 10126. 4909

YY: 10180. 9743

ZZ:501. 6168

SI:TA

Hz: 90. 0000

VT: 90. 0000

DS: 44. 0000

BG BEG N CHAI N LI ST

AC. CH

FE: HOUSE

FG 5

PL: 9, 10, 100, 101, 102, 103, 9
EG END CHAIN LI ST

CP: 06/ 08/ 2000 14: 08: 15

Ending in a Figure Using the Taping Activity

The taping activity can aso be used to define a taped figure that ends and is not
intended to create a closed object. A chain created by the taping activity can be
stopped at any point by ending with an AD: in the project file.

Survey Data Management System Version 3.5 12-83



Appendix

Connectivity Using The Taping Activity
Point number indicates the survey shot sequence

&

PN: 10

& &

Figure 6.5 Taping Activity - Ending a Figure

Using the example in Figure 6.5 to end a chain, the taping activity will be:

OEFNDC SB[

17.

24.

25.

26.

AC: SS

PN: 9

FE: HOUSE

SH: 5

Hz: 19. 3538

VT: 90. 3045

DS: 254. 93

AC: SS

PN: 10

FE: HOUSE

SH: 5

HZ: 0

VT: 90. 3006

DS: 180. 94

AC: TA

Cs: 10 (Poi nt Nurmber of the point to be used as the
occupi ed station. This is the second poi nt
in the chain being defined within the
taping activity.)

BS: 9 (Poi nt Nunmber of the point to be used as the
back sight. This is the first point in the
chain being defined within the taping
activity.)

PN 100 (Begi nni ng Poi nt Nunmber to be used for the

points conputed within the taping activity)

FE: HOUSE (Feature to be used for the new chain)
FG 5 (Figure Code to be used for the chain)
CD: PART OF QUR HOUSE (Chai n Description)

AD R 34, (Right 34 feet, use the same el evation as
PN: 10)
AD: R 60, 3. 2 (Right 60 feet. Add 3.2 feet to the
el evation of the preceding point)
AD: L, 38,0 (Left 38 feet. Elevation the sanme as
the precedi ng point.)
AD R 44, (Right 44 feet. El evation the sane as the

precedi ng point, and the end of the chain.)

CP: 09/ 18/ 1999 18: 46: 43
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The Calculated file

Using the shot sequence listed, the post processing software would display the
calculated shot information and describe the chain in the SDMS calculated file

(.CAL) as:

1. AC. SS

2. PN: 9

3. FE: BU

4. XX: 10085. 4876
5. YY: 10240. 1582
6. 7Z: 497. 7211
7. SH: 5. 0000

8. Hz: 19. 3538

9. VT: 90. 3045
10. DS: 254. 9300
11. AC. SS

12. PN: 10

13. FE: SU

14. XX: 10000. 0000
15. YY: 10180. 9330
16. Z7: 498. 4164
17. SH: 5. 0000

18. Hz: . 0000

19. VT: 90. 3006
20. DS: 180. 9400

21. AC. TA
22 cs: 10
23 BS: 9

24 PN: 100

32. FE: HOUSE

33. XC: 10000. 0000

34. YC: 10180. 9330

35. ZC: -99999

36. XX: 10000. 0000

37. YY: 10180. 9330

38. ZZ: 498. 4164

39. SI:TA (Assigned to all taped points in the AC TA
by the post processing software)

40 | H: . 0000
41 AC. BS
42 PN: 9

43. FE: HOUSE

44. XX: 10085. 4876

45. YY: 10240. 1582

46. ZZ: 497. 7211

47. Sl: TA

48. SH: . 0000

49. HZ: . 0000

50. AC: SS

51. PN 100 (PN assigned to the first taped point by
the post processing software)

52. FE: HOUSE

53. XX: 10019. 3623

54. YY: 10152. 9848

55. ZZ: 498. 4165

56. Sl: TA

57. SH: . 0000

58. HZ: 90. 0000

59. VT: 90. 0000

60. DS: 34. 0000

61. AC. G5

62. PN: 100
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63. FE: HOUSE
64. XX: 10019. 3623

65. YY: 10152. 9848
66. Z7: 498. 4165

67. Sl TA
68. | H: . 0000
69. AC:. BS
70. PN: 10

71. FE: HOUSE

72. XC: 10000. 0000

73. YC: 10180. 9330

74. ZC: -99999

75. XX: 10000. 0000

76. YY: 10180. 9330

77. ZZ: 498. 4164

78. Sl: TA

79. SH. . 0000

80. Hz: . 0000

81. AC: SS

82. PN 101 (PN assigned to the next taped point by the
post processi ng sof tware)

83. FE: HOUSE

84. XX: 10068. 6824

85. YY: 10187. 1534

86. Z7:501. 6167

87. Sl: TA

88. SH: . 0000

89. Hz: 90. 0000

90. VT: 86. 5650

91. DS: 60. 0850

92. AC. G5

93. PN: 101

94. FE: HOUSE

95. XX: 10068. 6824

96. YY: 10187. 1534

97. ZZ:501. 6167

98. SI:TA
99. | H . 0000
100. AC BS
101. PN 100

102. FE: HOUSE

103. XX 10019. 3623

104. YY:10152. 9848

105. ZZ: 498. 4165

106. SI:TA

107. SH . 0000

108. Hz:.0000

109. AC SS

110. PN 102 (PN assigned to the next taped point by the
post processi ng software)

111. FE HOUSE

112. XX 10090. 3226

113. YY:10155.9172

114. ZZ:501. 6167

115. SI:TA

116. SH . 0000

117. Hz: 270. 0000

118. VT: 90. 0000

119. Ds: 38.0000

122. FE HOUSE

123. XX 10090. 3226
124. YY:10155.9172
125. Z77:501. 6167

126. SI:TA
127. 1H .0000
128. AC BS
129. PN 101

130. FE HOUSE
131. XX 10068. 6824
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132. YY:10187. 1534

133. Zz:501. 6167

134. SI:TA

135. SH . 0000

136. Hz:.0000

137. AC SS

138. PN 103 (PN assigned to the |last taped point by the
post processi ng software)

139. FE: HOUSE

140. XX 10126. 4909

141. YY:10180. 9743

142. ZZ:501.6168

143. SI:TA

144. SH . 0000

145. Hz: 90. 0000

146. VT: 90. 0000

147. DS: 44.0000

148. BG BEG N CHAIN LI ST

149. AC. CH
150. FE HOUSE
151. FG 5

152. PL:9, 10,100, 101, 102, 103
153. EG END CHAIN LI ST
154. CP: 06/ 08/2000 14:08: 15

Chain Activity and Chain Data Iltem

Chain Activity

The chain activity (AC:CH) can be used in the project file during data collection
and in the resulting calculated file to define a chain manually. It can be used
along with any of the other connectivity methods described. Shot order is not
critical when using the chain activity in this manner, but the points listed must
be in the project file in which the manually added chain activity appears. The
point list (PL:) and chain list (CH:) data items are used to specify which points
connect in what order.

The PL: data item is an exception to the rule that only the last occurrence of a
dataitem in an activity issignificant. All PL: dataitemsin the chain activity are
used to create the list of points to be connected. The post processing software
should interpret the last point of any PL line as connecting to the first point in
the next PL line. This rule is followed for each PL: data item encountered
within a specific chain activity (AC:CH).

The primary advantage to this method is that points may be shot in any order.
Another advantage is that it is easy to use the same measured point in more than
one chain, so that chainsjoin and intersect cleanly at the same common point.
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Connectivity Using The Chain Activity

il

Point number indicates the survey shot sequence

@

Figure 6.6 The Chain Activity

Appendix

For example, the topography shown in Figure 6.6 could be listed in the project

fileas:

AC:. CH

FE: FENCE

CD: OUR FENCE LI NE
FG 10

PL: 6-8, 15-13

PL: 21- 24

&> [=

The chain activity (AC:CH) defines a chain whose feature code is FENCE, and
which connects points 6, 7, 8, 15, 14, 13, 21, 22, 23, and 24 in that order. Notice
that the PL: data item is an exception to the rule that only the last occurrence of
adataitem in an activity is significant. All PL: data items in the chain activity
are used to create the list of points to be connected. The calculated file would
first list the shot information and computed coordinates for the pointsin thelist.

The chain created would be listed at the bottom of the calculated file as:

PL: 6-8, 15-13, 21- 24
EG End Chain Li st

1. BG Begi n Chai n Li st
2. AC. CH

3. FE: FENCE

4. CD: QUR FENCE LI NE
5 FG 10

6.

7.

8.

CP: 09/ 27/ 1999 13:15:18

Creating A Gap With the Chain Activity

A gap can be created in the chain by including two commas in a row. For

example,

AC. CH

FE: FENCE

CD: QUR FENCE LI NE
FG 10

PL: 6-8,,15- 13

PL: 21- 24

Dl > [=

will create a gap between points 8 and 15, as shown in Figure 6.7.
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Creating A Gap Using The Chain Activity
Point number indicates the survey shot sequence

PN: 8 PN: 15

&

PN:6

PN:24

& ]

Figure 6.7 Gap created in achain

The chain created will be listed at the bottom of the calcul ated file as:

Appendix

PL: 6-8,, 15- 13, 21-24
EG End Chai n Li st
CP: 09/ 27/1999 13:15:18

1. BG Begi n Chai n Li st
2. AC. CH

3. FE: FENCE

4. CD: OUR FENCE LI NE
58 FG 10

6.

7.

8.

Creating A Closed Chain With Chain Activity

The chain can be closed by adding the first point in the point list to the end of

the point list. For example,

AC:. CH

FE: FENCE

CD: OUR FENCE LI NE
FG 10

PL: 6-8, 15-13
PL:21-24,6

OGSO [=

will close the figure, as shown inFigure 6.8.

Creating A Closed Chain Using The Chain Activity
Point number indicates the survey shot sequence

PN: 8 PN: 15

Figure 6.8 Creating A Closed Chain

The chain created will be listed at the bottom of the calcul ated file as:

1. BG Begi n Chain Li st

Survey Data Management System Version 3.5

12-89



Appendix

AC. CH

FE: FENCE

CD: OUR FENCE LI NE

FG 10

PL: 6-8, 15-13, 21- 24,6
EG End Chai n Li st

CP: 09/27/ 1999 13:15:18

& eSO

Chain (CH:) Data Item

The CH: data item (not to be confused with the Chain Activity, AC:CH) can be
used to include the points in a previously defined chain. For example, the
seguence

AC: CH

FE: EPL

CD: LEFT PAVEMENT EDGE ENTI RE PRQJECT

FG 11

PL: 1-3

CH 10

PL: 31, 32

NPU SO

Defines a chain with feature code EPL that connects points 1, 2, and 3 to the
points already listed for the chain stored as Figure 10 (FG:10), then connects to
points 31 and 32. This chain is stored as Figure 11 (FG:11). Multiple CH: data
items may also be used in the chain activity. The calculated file would list the
shot information and computed coordinates for the points in the list. The chain
will be listed at the bottom of the calculated file as:

PL: 1-3,6-8,15-13, 21- 24, 31, 32
EG End Chai n Li st
CP: 09/27/ 1999 13:15:18

1. BG Begi n Chai n Li st

2. AC. CH

3. FE: EPL

4. CD: LEFT PAVEMENT EDGE ENTI RE PRQIECT
5 FG 11

6.

7.

8.

Connectivity by Feature Code

The feature code methodology defines connectivity by using the same unique
feature code for all of the points on a given chain. This method is similar to the
figure code method, except that instead of giving the feature code and figure
code as separate data items, the figure code is directly linked to the feature code.
Project sites usually have more than one chain of the same type. Therefore,
some procedure must be used to indicate when a specific chain begins and ends.

One procedure is to assign a unique feature code (FE:) for each chain that will
be encountered. The project header must indicate this procedure is being used
by adding the the chain desciription data tag (CD:) with the response “FE”
(CD:FE).

The second procedure uses the same feature code for chains of the same type
and designates where each individual chain begins and ends by using the shot
identification (Sl:) datatag. The project header must indicate this procedure is
being used by adding the the chain desciription data tag (CD:) with the response
“BE” (CD:BE).

Connectivity by Feature Code normally does not require using the figure code
(FG:) data tag to &sign a figure number to the chain created. This is normally
done by the post processing software. Some post processing software will also
assign point numbers to the points shot, eliminating the need to add them in the
data collection file. Be sure to determine the capabilities of the post processing
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software being used before eliminating the figure codes and point numbers in
the field generated data collection files.

Each procedure will be defined in detail. But, the examples will display the
results in only one format. The example for unique feature codes will show the
results in the calculated file (CAL) format. The shot identification example will
show the results in the Points and Chain (PAC file format. Point Numbers will
be used in the examples.

Unique Feature Codes For Each Chain

Individual chains can be created by assigning unique alpha or alphanumeric
feature codes to distinguish between each chain. For example, the points on one
edge-of-pavement chain may be given feature code EP1 as shown in Figure 6.9.
Points on some other edge of pavement may be assigned EP2, and so on.

Connectivity Using The Feature Code Method
(Point number indicates the survey shot sequence)

A

& :
PN: 21 FE:EP

o L]
Figure 6.9 Connectivity by Unique Feature Code

Theresulting project fileis shown below.

PN: 10
FE EP1

PO SE P
[ee]
~
N
o)
S
©

12. DS 114.870

13. AC. SS
14. PN: 14
15. FE EP1

16. Hz: 252. 3530
17. VT. 87. 4540
18. DS: 192. 990

19. AC. SS
20. PN: 16
21. FE:. EP2

22. Hz: 258. 5637
23. VT:. 87. 4154
24. DS: 195. 240
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25. AC:. SS
26. PN: 17
27. FE: EP2

28. HZ: 254. 1241
29. VT: 87.5102
30. DS: 341. 690

31. AC. SS
32. PN: 21
33. FE EP1

34. Hz: 250. 2943
35. VT: 87. 5554
36. DS: 338. 430

37. AC. SS
38. PN: 23
39. FE: EP2

40. Hz: 252. 3759
41. VT: 87. 2757
42. DS: 414. 940

43. AC. SS
44. PN: 26
45. FE EP1

46. HZ: 249. 1628

47. VT: 88. 0814

48. DS: 400. 230

49. ..., ETC

50. CP: 04/ 30/ 2001 21:13: 26

Any number of chains may be in progress simultaneously. The points on any
one chain must be measured in order (but not necessarily in a point number
sequence) working from one end of the chain to the other.

Side shots to single point features can be collected also. In this case, the post
processing software has to recognize, by the feature code used, that the point
being measured is not part of achain. This may require some type of ”lookup”
table to specify which feature code prefixes designate chains and which are used
for individual points. For example, points with afeature code TREE (FE:TREE)
would normally not be connected in a chain. The post processing software
must finally generate the chain list using the chain activity (AC:CH) to be added
at the end of the calculated file.

The Calculated File For Connectivity By Unique Feature Codes For

Each Chain

The shot sequence using connectivity by feature code, would be listed in the
SDMS calculated file (.CAL) as:

1. AC: SS

2. PN 10

3. FE EP1

4. XX: 9480. 1798
B YY: 10561. 1445
6. ZZ: 504. 8596
7. Hz: 256. 0033
8. VT: 87. 2649
9. DS: 109. 0900
10. AC. SS

11. PN: 12

12. FE EP2

13. XX: 9500. 9082
14. YY: 10562. 3545
15. ZZ:505. 2378
16. HZ: 266. 1432
17. VT: 87. 2312
18. DS: 114. 8700

19. AC. SS
20. PN: 14
21. FE EP1

22. XX: 9479. 8421
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YY: 10645. 4492
ZZ:507. 5401
Hz: 252. 3530
VT: 87. 4540
DS: 192. 9900
AC. SS

PN: 16

FE: EP2

XX: 9501. 4436
YY: 10644. 9117
ZZ:507. 8418
Hz: 258. 5637
VT: 87. 4154
DS: 195. 2400
AC. SS

PN 17

FE: EP2

XX: 9500. 3157
YY: 10792. 8177
ZZ:512. 8179
Hz: 254. 1241
VT: 87. 5102
DS: 341. 6900
AC. SS

PN: 21

FE: EP1

XX: 9478. 1080
YY: 10791. 1057
ZZ:512. 2168
Hz: 250. 2943
VT: 87. 5554
DS: 338. 4300
AC. SS

PN: 23

FE: EP2

XX: 9496. 3387
YY: 10866. 5262
ZZ: 518. 3502
Hz: 252. 3759
VT: 87. 2757
DS: 414. 9400
AC. SS

PN: 26

FE: EP1

XX: 9471. 8457
YY: 10853. 0941
ZZ:513. 0131
HZ: 249. 1628
VT: 88. 0814
DS: 400. 2300

BG BEG N CHAI N LI ST

AC. CH
FE: EP1

FG 309 (Fi gure Nunmber Assigned by post processing
Sof t war e)
PL: 10, 14, 21, 26

AC. CH
FE: EP2

FG 310 (Fi gure Nunber Assigned by post processing
Sof t war e)

PL: 12, 16, 17, 23

EG END CHAI N LI ST

CP: 05/ 01/ 2001 09: 05: 35
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Beginning and Ending Chains Using Common Feature Codes

and Shot Identification

Individual chains can also be created using the same feature code for chains of
the same type by indicating when each particular chain begins and ends. Thisis
done by adding the shot identification tag with the begin chain (SI:BC)
response to the shot where the chain begins and adding the shot identification
tag with the end chain (SI:EC) response to the shot where the chain ends. For
example, the points for the left and right edge of-pavement chain may be given

feature code EP as shown in Figure 6.10.

Connectivity Using The Feature Code Method
(Point number indicates the survey shot sequence)

A
i

o o

PN: 13
FE:EP

Figure 6.10 Connectivity by Feature Code and Shot Identification

The project file using the shot identification to begin and end a chain would

contain the datathat follows.

AC:. SS

PN: 10

FE: EP

HZ: 256. 0033
VT: 87. 2649
DS: 109. 090

AC. SS

PN: 11

10. FE: EP

11. Hz: 252. 3530
12. VT. 87. 4540
13. DS: 192. 990

O NP SO

14. AC. SS
15. PN: 12
16. FE: EP

17. HzZ: 250. 2943
18. VT. 87. 5554
19. DS: 338. 430

20. AC. SS
21. PN: 13
22. FE: EP

23. HZ: 249. 1628
24. VT: 88. 0814
25. DS: 400. 230

26. Sl: EC (End Left Pavenent Edge)

27. AC. SS

Sl: BC (Begi n Left Pavenment Edge)
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28. PN: 14
29. FE: EP
30. HZ: 266. 1432
31. VT: 87. 2312
32. DS: 114. 870

33. Sl:BC (Begi n Ri ght Pavenent Edge)
34. AC: SS
35. PN: 15
36. FE: EP

37. HzZ: 258. 5637
38. VT: 87. 4154
39. DS: 195. 240

40. AC. SS
41. PN: 16
42. FE: EP

43. HZ: 254. 1241
44. VT: 87. 5102
45. DS: 341. 690

46. AC. SS
47. PN: 17
48. FE: EP

49. Hz: 252. 3759

50. VT: 87. 2757

51. DS: 414. 940

52. Sl: EC (End Ri ght Pavenent Edge)
53. ...., ETC

54. CP: 09/ 18/ 1999 18: 46: 43

Note: The point numbers may be left out of the data collection file if the post
processing software will assign them during processing.

This method requires that each chain be completed before another chain using
the same feature code is started. The points on any one chain must be collected
in sequential order (but not necessarily in point number sequence) working from
one end of the chain to the other. The post processing software then generates
the chain list using the chain activity (AC:CH) and adds the data to the end of
the calculated file and/or PAC file.

The PAC File For Connectivity By Feature Code Using Shot

Identification To Begin and End A Chain

The shot sequence using connectivity by feature code and the shot identification
data tag to begin and end a chain would be listed in the SDMS Points and Chain

file (PAC) as:
1. AC. SS

: PN: 10
3 FE: EP
4 XX: 9480. 1798
5. YY: 10561. 1445
6. ZZ: 504. 8596
7. HZ: 256. 0033
8 VT: 87. 2649
9. DS: 109. 0900
10. AC: SS
11. PN 11
12. FEEP

13. XX: 9479. 8421
14. YY: 10645. 4492
15. Z7Z:507. 5401
16. Hz: 252. 3530
17. VT: 87. 4540
18. DS: 192. 9900

19. AC. SS
20. PN: 12
21. FE: EP

22. XX: 9478. 1080
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23. YY: 10791. 1057
24. Z7:512. 2168
25. Hz: 250. 2943
26. VT: 87. 5554
27. DS: 338. 4300

28. AC. SS
29. PN: 13
30. FE: EP

31. XX: 9471. 8457
32. YY: 10853. 0941
33. Z7:513. 0131
34. HZ: 249. 1628
35. VT: 88. 0814
36. DS: 400. 2300

37. AC. SS
38. PN: 14
39. FE: EP

40. XX: 9500. 9082
41. YY: 10562. 3545
42. ZZ: 505. 2378
43. HZ: 266. 1432
44. VT: 87. 2312
45. DS: 114. 8700

46. AC: SS
47. PN: 15
48. FE: EP

49. XX: 9501. 4436
50. YY: 10644. 9117
51. Z7:507. 8418
52. Hz: 258. 5637
53. VT: 87. 4154
54. DS: 195. 2400

55. AC. SS
56. PN: 16
57. FE: EP

58. XX: 9500. 3157
59. YY: 10792. 8177
60. Z7:512. 8179
61. HZ: 254. 1241
62. VT: 87. 5102
63. DS: 341. 6900

64. AC: SS
65. PN: 17
66. FE: EP

67. XX: 9496. 3387

68. YY: 10866. 5262

69. ZZ: 518. 3502

70. Hz: 252. 3759

71. VT: 87. 2757

72. DS: 414. 9400

73. BG BEG N CHAI N LI ST

74. AC. CH

75. FE: EP

76. FG 309 (Fi gure Nunmber Assigned by post processing
Sof t war e)

77. PL: 10, 11, 12, 13

78. AC: CH

79. FE: EP

80. FG 310 (Fi gure Nunmber Assigned by post processing
Sof t war e)

81. PL: 14, 15, 16, 17
82. EG END CHAIN LI ST
83. CP: 05/ 01/ 2001 09: 05: 35
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Generating Chains and Points Parallel to a Previously

Defined Chain

The Calculated File

A chain parallel to alist of points shot previously, or parallel to a chain (figure)
defined previously in the same file, can also be generated by the post processing
software. This is accomp lished by adding horizontal offsets (OF:) and/or
vertical distances (DV:) to the Chain Activity (AC:CH). This process also
generates the points that make up the new chain.

AC. CH

FE: CURB

FG 12

PN: 50000

PL:1-3

CH 10 (CH 10 is made of PN's 40-42 for this
exanpl e)

PL: 31, 32

O~ 0.5

. DV:0.5

0. ...., ETC.

1. CP: 09/ 18/ 1999 18: 46: 43.

OG> B2

RO o~

The example chain activity shown above indicates a chain with the feature
“CURB” is to be generated 0.5 feet right and 0.5 feet above each point of the
chain defined by the points list and chain list included. The Figure Code (FG:)
is used as the identifier of the chain to be created. The point number for each
point generated will be based on the point number that has been entered in that
particular chain activity. For examp le, in the chain activity listed above, the first
point generated parallel to PN:1 will be PN:50001. A new point will be
generated for every point in the point list and for every point making up a chain
inthechainlist (CH). Thechain that iscreated will be FG:12.

The post processing software generates points to represent the new positions
defined by the offsets. The chain generated will be listed at the bottom of the
calculated file with any other chainsthat are defined in the project file.

Note: PN: may or may not be required, depending on the post processing
software used. Consult the user guide for that software to determine the actual
requirements.

Using this method, the post processing software would include the additional
points generated by the offsets and would list the information in the SDMS
calculated file as shown in the exampl e that follows.

1 AC. SS

2 PN: 1

3 FE: CURB

4. SH: 5

5. HzZ: 45. 2354
6. VT: 90. 3045
7 DS: 100. 44
8 XX ###

9. YY: ###

10. Z7: #it#H#
11. AC:. SS

12. PN: 2

13. FE: CURB
14. SH: 5

15. Hz: 55. 2853
16. VT: 90. 3006
17. DS: 180. 94
18. XX ###H
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19. YY: ###

20. 27: ##t#
21. AC: SS

22. PN: 31

23. FE: CURB
24. SH: 5

25. HZ: 56. 2853
26. VT: 90. 3006
27. DS: 190. 94
28. XX: #tt

29. YY: #itt

30. 27: #it#
31. AC: SS

32. PN: 32

33. FE: CURB
34. SH: 5

35. Hz: 57. 2853
36. VT: 90. 3006
37. DS: 195. 94
38. XX: ##H#

39. YY: #itt

40. Z7: #it#i#
41. AC: SS

42. PN 40

43. FE: EPL

44. SH 5

45. HZ: 55. 2853
46. VT: 90. 3006
47. DS: 180. 94
48. XX: #t#

49. YY: #itt

50. Z7Z: ####
51. AC: SS

52. PN: 41

53. FE: EPL

54. SH: 5

55. HZ: 55. 2853
56. VT: 90. 3006
57. DS: 180. 94
58. XX #it#

59. YY: #itt

60 Z7Z: ####

61 AC: SS

62 PN: 42

63 FE: EPL

64 SH: 5

65. HzZ: 55. 2853
66. VT: 90. 3006
67. DS: 180. 94
68. XX #Hit#

69. YY: #itt

70. 77 #itH#

71 AC. CH

72 FE: CURB

73 FG 12

74 BN: 50000
75. PL: 1-3

76. CH: 10 (CH 10 is made of PN s 40-42 for this exanple)
77 PL: 31, 32
78 CF: 0.5

79. DV: 0.5

80. AC. SS

81. PN 50001 (First point generated by the offsets being
included in the chain activity at PN 1)
82. FE: CURB

83. XX ###
84. YY: ##
85. 77 #itHi#
86. AC. SS

87. PN: 50002 (Second point generated by the offsets being
included in the chain activity at PN: 2)
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88. FE: CURB

89. XX: ###
90. YY: ###
91. Z7: #iHi#
92. AC. SS

93. PN: 50003 (Third point generated by the offsets being
included in the chain activity at PN 3)
94. FE: CURB

95. XX ###
96. YY: ###
97. 77 #itH#
98. AC:. SS

99. PN 50040 (Fourth point generated by the offsets being
included in the chain activity at PN: 40)
100. FE: CURB

101. XX ###
102. YY: ###
103. ZZ: ####
104. AC SS

105. PN 50041 (Fifth point generated by the offsets being
included in the chain activity at PN: 41)
106. FE: CURB

107. XX ###
108. YY: ###
109. ZZ: ####
110. AC SS

111. PN 50042 Si xth point generated by the offsets being
included in the chain activity at PN: 42)
112. FE: CURB

113. XX ###
114, YY: ###
115. ZZ: ####
116. AC SS

117. PN 50031 (Seventh point generated by the offsets being
included in the chain activity at PN: 31)
118. FE: CURB

119. XX ###
120. YY: ###
121. ZZ: ####
122. AC SS

123. PN 50032 (Ei ghth point generated by the offsets being
included in the chain activity at PN: 32)
124. FE: CURB

125. XX ###
126. YY: ###
127. ZZ: ####
128. ...., EIC

129. CP:09/18/1999 18: 46: 43
130. BG Begi n Chain List

131. AC. CH

132. FE EPL

133. FG 10

134. PL:40-42 (OR 40, 41, 42)
135. AC. CH

136. FE: CURB

137. FG 12

138. PL: 50000-50007
139. EG End Chain List
140. CP:09/27/1999 13:15:18

The first chain listed in the calculated file would have been generated from the
field shots on the points. The second chain would have been generated by the
designated offsets. New points were also generated to represent the calculated
positions.

The user can edit the chains listed and also create additional chains during the
post-processing phase. This can be done by manually editing an existing chain
or by making a new chain list in the project file. If edits or new chains are
introduced, the file must be reprocessed. The post processing software would
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need to review the entire file to check for any edited or added chains. The
points generated would then be listed in the required format. All of the chains
created using the parallel chain function will be listed at the end of the
calculated file in the AC:CH format along with the other chains created in the
project file.

How Points Are Created for a Parallel Chain

The points that will need to be computed to create the parallel chain will depend
on the configuration of the chain or points being paralleled. The examples that
follow indicate what points need to be stored in the actual SDMS Calculated file
(CAL) and/or Points and Chain file (PAC) for export to a CADD or for archive
purposes.

Chains Consisting of Two Points

Points are created perpendicular and at the offset distance specified, to the right
or left of the points in the points or chain being paralleled. Figure 6.11 shows
the chain and two of the points that would be created using part of the
information from the example above.

® Point collected in field
?J 90° 90° |—?

' OF: 05 OF: 0.55 /\ Point computed and stored in
a d CAL or PAC file

1

! !
A A
& =Y

—rField collected chain

------ Parallel chain
Figure6.11 Points and chain computed parallel to a two-point figure

Chains Consisting of More Than Two Points

The majority of chains collected will consist of more than two points and will be
an irregular shape with intersecting angles less than or greater than 180°.
Therefore, the points that are created for the parallel figure and stored in the
SDMS calculated file (CAL) and/or Points and Chain file (PAC) are not actually
perpendicular to the points in the chain being paralleled. Since these points
actually lie on the bisector of the angle, they will not be at the offset distance
specified in the chain activity containing that data. This requires two temporary
points be computed by the post processing software on each end of thelineasis
done for atwo-point chain.

For intersection angles greater than 180°, it is necessary to compute temporary
points as shown in Figure 6.12.

50° @ Pointcollected in
?J = *7 o0° OF: O.§ field
i~ 90 i

90° i ' ¢»  Temporary point at
H . 1t OF: 05 “
4 OF05  oro5ar OF:#
— Field collected chain
Figure 6.12 Points computed parallel to an irregular shaped figure with angles greater
than 180°.

The temporary points are then used to compute the intersect point that will
actually be created and stored for defining the parallel figure. This point should
be on the bisect of the angle between the two temporary points, as shown in
Figure 6.13.
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o 0
90° I‘;_“‘go ®  Point collected in field
\\_)i'\/ ' Temporary point at OF: #
121
it /A Point computed and stored in CAL
: E ‘L‘ or PAC file
E "_‘ = Field collected chain
i == Parallel chain
i _—
_______ & a7

Figure 6.13 Location of the point to be stored

The actual point and figure that will be stored is shown in Figure 6.14.

? @ Point collected in field
90°
* OF: 5. /A Point computed and

7 90° - stored in CAL or PAC
| OF:5 file
A mmmmmmmmmmmmmemmmaaa - . .
= Field collected chain
------ Parallel chain
Figure 6.14 Actual points and chain computed parallel to an irregular shaped chain with

angles greater than 180°.

NOTE: The temporary points do not need to be stored in the CAL or PACfile.

Another scenario to consider is parallel offses to a figure formed with angles
less than 180°. The temporary points are computed in the same manner as for a
two-point chain. But in this case, the temporary points will fall beyond the
actual point and parallel chain location, as shown in Figure 6.15 should be
placed in the same way as the closed figure.

® Point collected in field

o,

~¢ Temporary point at
OF: #

— Field collected chain

-==--- Parallel chain

Figure 6.15 Points computed parallel to an irregular shaped figure with angles less than
180°.

This point should be on the bisector of the angle between the two temporary

points, as shown in Figure 6.16. The new point is generated at the intersection
of the parallel chain if they were extended to the temporary points.

®  Point collected in field
~ Temporary point at OF: #

/A Point computed and stored in
CAL or PAC file

= Field collected chain

Parallel chain

Figure 6.16 Temporary points will overlap for angles less than 180°
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The actual point and figure that will be stored is shown in Figure 6.17.

= ® Point collected in field

_____
————

& &~ /\  Point computed and
stored in CAL or PAC
file

= Field collected chain

L 2
4

""" Parallel chain

Figure 6.17 Actual points and chain stored parallel to an irregular shaped figure with
angles less than 180°.

Creating Points and Chains Parallel to Closed Figures

Points and chains can be computed parallel to the outside and inside of a closed
figure. Temporary points must be computed to generate the required points for
the parallel chain.

A parallel chain outside the closed figure will generate the temporary points
shown in Figure 6.18.

T
PN:100  PN:10S| T
@ Point collected in field
PN:101 ... Temporary point
computed at OF:#
—— Field collected figure
PN:104
- —,
I
4

Figure 6.18 Temporary points for a parallel chain outside the closed figure

The actual points and chain to be stored in the calculated (CAL) file and/or
points and chain (PAC) fileis shown in Figure 6.19.

PN:105 @ Point collected in field

PN:100

Doererrenrenens X Computed point
/\ stored in CAL or
PAC file

——rField collected figure

""" Parallel chain

Figure 6.19 A parallel chain generated outside a closed figure
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A paralel chain lying inside the closed figure will generate the temporary points
shown in Figure 6-20.

PN:105

PN:100

@ Point collected in field

- ... Temporary point
computed at OF:-#

—— Field collected figure

PN:103 PN:104

Figure 6.20 Temporary points for a parallé figure within the closed figure

The actual points and chain to be stored in the calculated (CAL) file and/or
points and chain (PAC) fileis shownin Figure 6.21.

PN:100  PN:105

Broeeeenes A O Point collected in field

A Computed point

: : stored in CAL or

: : PAC file
............. A :

i —— Field collected figure
......................... A
PN:104 | oot Parallel chain
—

Figure 6.21 A parallel figure generated within a closed figure

Note: SDMS Processor reads connectivity by Origin-Destination (OD:) as a
series of two (2) point chains. Therefore, if a paralel chain of more that two
points is to be created, the OD: method cannot be used. A Figure Code is
required for the parallel chain to be create that consists of more than two points.

Note: The chain activity to create the parallel chain must be entered in the
project file after the entire chain that is being paralleled has been collected. It
does not have to follow immediately after that chain, but it is recommended.
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General Rules of SDMS Tasks and Activities

Overview
There are a number of basic rules that should be used and followed in the
development of data collection and processing software using SDMS. These
rules have an effect on the actua field data collection procedures, as well as the
way the processing software uses the field generated project file information.
Rules

Thefollowing lists contain some of the basic rules that should be followed in the

data collection and processing software.

4. Only certain activities are allowed with a given task. These are somewhat
definable by the user in the TASK.TGS file, but there are also some
restrictions imposed by the processing routines. For example, an activity of
stationing to define the nominal station is not valid when doing a traversing
task and even if the user figured out a way to edit that tag into the
TASK.TGS file, the processing software would not understand how to use
it.

5. SDMS Collector does not change to the default sequence for the activity
currently displayed until the user presses <ENTER> on that new AC.
Therefore, nothing in the just completed Activity is stored to the project file
until the new Activity is accepted. This feature allows the user to modify
items in the just completed Activity without having to use the Edit
command. Thisis done by moving the cursor over the currently displayed
Activity and typing in any valid datatag. The data tag and response will be
added to the bottom of the previous activity. SDMS will then redisplay the
next Activity prompt. This procedure allows the user to either add an item
to an activity that is not in the default prompts for an activity listed in the
TASK.TGS file, or to change an already entered item in the activity by
entering the same data tag and a new response.

6. Within any activity, only the last occurrence of a data tag is used by the
processing software. The purpose of this rule relates to the rule in surveying
of never erasing in a field book. For example, if a mistake was made by
recording a feature as FE:CURB that should have been FE:EC, another line
with FE:EC can be added following the incorrect entry and the processing
software will assumethislast lineisthe correct one.

There are a few exceptions to this rule for data that does not fit in the 25
characters allowed per data item. Presently, four data tags can be listed
multiple times within an activity. The datatags are: comments (CM:): point
lists (PL:); point descriptions (PD:); and, chain list (CH:). Each appearance
of these data tags and the responses will be passed to the calculated file by
the post processing software.

7. Certain data tags are treated as toggles by the processing software. This
means if these data items are defined in one activity, they will be used as
defined in all subsequent activities and computations where they are needed
asif they are the same as last defined.

Two primary examples of this rule are staff height (SH:), and instrument
height (IH:). If an AC:SSis done to measure a sideshot point and SH:5.5 is
entered, then 5.5 feet will be used in computing all subsequent AC:SS
coordinate values, even if the SH data tag does not appear within those
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subsequent sideshot activities. If the user does not define the SH: or IH: in
any activity in the data set, then the processing software uses a built-in
default value. Sometimes this built-in value is user definable, and
sometimesit is“hard coded” by the program developer.

Other data tags that follow this rule are combination factor (CF:); all of the
data tags used to define Header, Units, and Datum information; instrument
type (IT:); and, other data tags related to instrument constants. Thereisalso
the Sl data tag that defines the shot identification and once designated will
apply to all succeeding shots until the response is changed. As an example,
this is used to designate which shots in a PRJ are to be used for cross
section purposes only and which are to be used for topography.

Related to this rule is how the prompting schemes work in SDMS. If the
user defines a certain activity to prompt for certain data tags every time that
activity is used, then SDMS will present the prompt with the data field
filled in with the entry made the last time that data tag was used. Thisrule
is true for most descriptive datatags. A few exceptions are those related to
Point Numbers (PN:); origin/Destination (OD:); Set (SE:); and, Face (FC:).
The data fields can be defined to increment from the last entry for these
datatags.

8. If a data tag is being prompted for but no data entry is desired for that
particular tag, the user can press <ENTER> with a blank data field and the
software will eliminate that line from the data set as if the prompt had never
been made. If the user never wants that prompt to appear, it can be
removed from the definition of that activity within that Task in the
TASK.TGSfile.

9. When the post process software encounters a normally required coordinate
data tag response field that has no value available, -99999 shall be used to
fill that field to indicate the value is missing. This includes XC:, YC:, ZC:,
XX:, YY:, and ZZ:. SDMS files (PRJ, CAL, CTL) compiled with SDMS
Release 3.2 and earlier may aso have a null value for the PD: data tag.
This value is not to be confused with the possibility of negative coordinates
being encountered. The only exception is the DOS version of SDMS
Collector (Release 3.4x and earlier). Those versions use -99999to indicate
the NULL value.

SDMS contains many tags that can be used by a survey crew to communicate

how points are to be connected in adrawing, used inaDTM routine, etc.

10. The Geometry (GM:) datatag is used to define a point as aline point or a
curve point. If the activity has a GM:C line, this can indicate to a CADD
software that this point is on a Curved line. Various algorithms can also be
written to evaluate how many points in succession are defined as C (curve
points) to determine if the points are to be connected with straight line
segments or curved line segments. If the user does not define this GM: data
tag, the default value of line point is normally assumed and all connections
would be made with straight line segments. The user would have to review
their CADD processing software rules to know how GM: may be
interpreted and what happens in various @mbinations of points with GM:
values.

11. The Class (CL:) data tag can be used to define a point as a Feature point or
a Ground point for DTM software. This allows the user to collect
information on points for two dimensional (2D) presentation that do not
have valid or accurate elevations or for use in three dimensiona (3D)
computations or presentations that do have valid or accurate elevations.
The options are currently CL:F for a 2D feature point and CL:G for a 3D
ground point. The default in this case would probably be GM:G, but the
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various third party processing software systems may treat this differently
and may employ other interpretation rules and responses to define various
situations.

Some processing software actually key the nature of a point off of the FE:
data field. The reason for this is that 95% of the time if the Feature is
known, it is aso known whether the point should be 2D or 3D. If the
surveyor needs to override this FE: related definition of a point, he may
choose to use the CL: data field after the FE: data field to override the
default for that FE:.

12. The FE: and CL: tags can also be used by processing software to define
feature and class of other objects being measured and defined such as
chains.

13. SDMSalowsthe developer of processing software to assign their own rules
for how point identifications are assigned. One current processing tool
merges the FE: and PN: data fields to form an aphanumeric point
identification. Therefore, an AC:SS with a PN:498 and a FE:CULV would
become CULV498 in the processing software. Currently, only numeric
point numbers are supported in SDMS Collector.

These are just a few examples of how SDMS tags can be used to communicate
more information to a processing software system. Many similar rules can be
established, but they would need to be defined in the documentation for that tool

and then communicated to the surveyor collecting the field data.
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