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4SPack is a software package designed to support your GPS surveys.
4SPack offers the same functions and benefits from the same assets as its
predecessor 3SPack, with even higher levels of performance, compactness
and user-friendliness. For example, 4SPack can support both real-time and
post-processing surveys in the same project.

4SPack is organized around a powerful database containing all the data
created or collected at different stages during your projects.

Any data collection in the project database can be viewed in different forms
through a simple drag & drop operation. The documents created in this way
consist of tables, maps or graphs and are all attached to the project. Modi-
fying an object in a collection through one of these documents auto-
matically impacts all the other documents present in the project.

4SPack also includes the following functions: import/export, background
map projects, network adjustment, report generation, coordinate system
management, coordinate transformations tool complying with the OpenGIS
Implementation Specification document, etc.
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a Utility Programs Provided

Different tools are provided in 4SPack. They are used to:

Edit /manage coordinate systems used by 4SPack

Transform coordinates from a known system to another known
system

Set leap seconds involved in the GPS-to-UTC time conversion at
any given date

Transform GPS week & time into local date & time

In addition, 4SPack is delivered with 4 separate utility programs:

Pred is used to depict the GPS constellation seen from any given
point located on the Earth surface, at any given time in the past
or future. Pred provides both qualitative and quantitative figures
about the constellation then visible.

You can then use Pred to choose the best moment when to per-
form a survey. In addition, the Curtain function allows you to
simulate the impact of close obstructions on the number of us-
able satellites, on the GDOP, etc.

Pred can also be used when post-processing files as a monitoring
tool, for example for better understanding of what happened
when logging the raw data files.

WinComm is used to communicate with a GPS/GNSS Thales
Navigation receiver, directly from the PC to which it is attached,
via the set of proprietary commands available (“SPDAS” NMEA
0183 compatible). From WinComm, you can check / modify the
receiver settings (configuration) or run raw data recording se-
quences in manual or automatic mode.

Geoids allows you to exploit all geoid models existing to date. In
practice, you can use Geoids to extract part of the data from a ge-
oid model, according to the geographical region you choose, and
load this data direct to the Thales Navigation receiver for further
use in the field. In this way, any position fix performed in refer-
ence to the ellipsoid will be corrected through this model to give
elevation.
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DTR is used to convert raw data files logged by a Thales Naviga-
tion receiver into RINEX-compatible files for further use in any
other system compatible with the RINEX format.
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0 Minimum System Requirements

Personal Computer, PC type

Operating system: Windows 9x / Me / NT /2000 / XP
Processor: Pentium 100 MHz or faster

RAM: minimum 32 MB, 64 MB recommended

Space occupied on hard disk (without user data): 16 MB approx.
CD-ROM drive

PC Card drive recommended for post-processing

One or more RS232 serial ports

0 Installing 4SPack

Close all the applications running in Windows
Insert the 4SPack CD-ROM in the drive

If the Autorun program does not start automatically from the
CD-ROM, in the Windows task bar, click on Start and select
Run...

Type x:\setup (where x is the name of the CD-ROM drive) and
then press Enter. After you specify where to install 4SPack pro-
grams and projects, and you agree to the terms of the software
license, your computer will complete the installation process.
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Overview

o Starting / quitting 4SPack

Starting 4SPack: In the Windows task bar, click on Start and se-
lect Programs>Ashtech>4SPack. The main window opens from
which you can start working with 4SPack. See description of this
window on the next page.

Quitting 4SPack: On the 4SPack menu bar, select File>Exit. This
closes the application. If projects are still open in the main win-
dow when running the Exit command, then all these projects will
be first saved and closed before 4SPack itself is closed.

0 Unlocking a Software Option

You may need to unlock one of the software options you purchased to be
able to use 4SPack according to your needs. To do this:

On the 4SPack menu bar, select Help>About 4SPack
In the About 4SPack dialog box that opens, click on the ...button
(on the right). A new dialog box opens, which looks like this:

YYour personal code iz ;. B13853

Pleage contact THALES Mavigation to get the password
for the saftware option you want to unlack.

sales-administrationiSthalesnavigation. com

Then, type this password in the edit box below,
and press 0K when ready.

Cancel |

To get the password needed to run the desired option, click on
sales-administration@thalesnavigation.com. This automatically
opens a new, predefined e-mail that you just have to complete
and send. From your personal code (shown on top of the above
dialog box) and the VT number provided by your distributor, we
will generate a password for you. Once you get this password,
type it in the lower edit box (see dialog box above) and then
click OK. The software option is now unlocked, ready for use.
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shows the structure of maps, attribute tables =]
each of the projects in and reports pertaining =

the open workspace to the projects in the
workspace
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" @ Collections 1000 2000 \

=

£3000 |340 0] / EQD g 1660

Mew Land Survey Project "Project2” !

Creating Project Database... Ok

Creating System Collections... 0Ok

Warning : According to transfer option 2, new reference point Target? has been created !
Warning : According to transfer option 2, new reference point TargetS has heen created !
Warning : According to transfer option 2, new reference point TargetlS has heen created !
Warning : According to transfer option 2, new reference pg/ \¢ Targetl3 has been created !

Warning : According to transfer option 2, new reference Targetll has been created !
/
—>» ”’EQ Q@ & & [ Hix = 5 [Frieciy/
Ready HUM i
L Map Tool bar

Output pane: reports in
real time all internal
operations. Errors
messages, if any, will
appear in red
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o Viewing surveys on maps

When creating a new land survey project, 4SPack automatically creates de-
fault documents among which is a document showing a map of the working
area (Survey View document). This document is displayed in the View
pane:

Map example showing two points and a baseline
WGS 84

To
1

[41°26'00.0000"N

[41°24'00.0000"N »
9266 662

41°2200.0000' N o

[ [2'04'00.0000"E 2*06"00.0000"E. 2*08'00.0000"E 210'00.0000"E 2*12'00.0000"E

Two viewing options exist for the map itself:

- With/without grid. The grid is defined as a network of horizon-
tal and vertical lines drawn at regular intervals of distance along
the X & Y axes.

- With/without ruler. The ruler is defined as the set of coordinate
values associated with the grid

There may be as many map documents as necessary in a project. The de-
faults (Design View and Survey View) are created when creating the
project. To create other maps, use the File>New command and then ask for a
new map document to be created with a name that you specify.

The default coordinate system used in a map document is always the one
defined for the project. You can however use another coordinate system,
specifically for this map document using the Map>View command.



Introduction to 4SPack
Overview

0 Default Documents Created in a Project

These are listed in the Workspace pane on the Documents tab.

Workspace pane showing a project with its default documents:
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= Fr'g Workspace 'Tuto?_Process’ 1 project(s
Ef Tuto?_Process documents
-] Desigh View
-] Survey View
) Areas
&) Files
£ Lines
7] Paints [4ll Coordinates)
--£7] Puoints [8ll Geocodes)
£ Points [Reference Coordinates)

] Paints [Reference Errors) Results files downloaded
£7] Paints [Station Coordinates) from your real-time survey-

-] Paints [Taget Coordinates) ing equipment will also

-] Points [Target Errors] appear as text files in the

) Processes Documents tab

B Stops

-7 Wectors [Adjustment Fesults)
7] Wectors [Process Results]

" & calectons |Z] Documents I

The default documents include 2 map documents, as explained in the pre-
vious page, and 15 table documents. The Design View document only
shows the points in the survey whereas the Survey View also shows base-
lines, vectors and processes.

Each of the default table documents gives a partial representation of the
land survey in progress (points, lines, vectors, processes, etc.).

® A very important thing to know about table documents is that they can
easily be filled from any collection in the project database through a simple
drag & drop operation.

Two more types of documents can be created in a project:

- Graphs. Blank graphs are created using File>New (Graph). Graph
documents can also be filled through drag & drop, but this time
from any data column selected in a table document.

- Reports. Blank reports are created using File>New (Report). In
addition, project reports can be created using the Project>Generate
Report command. Project reports are created based on specific
templates, depending on the type of generated report.
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o Introducing project databases

The following architecture is implemented by 4SPack every time you cre-
ate a new project:

Workspace
Project #1
Project database
Collections
Collection #1
Object #1 Attributes
' (text, numeric, geometric)
‘ Object #n Attributes
(text, numeric, geometric)
Collection #n
Object #1 Attributes
! (text, numeric, geometric)
|| object #n Attributes
(text, numeric, geometric)
Maps
Doc ts Attribute tables
Reports
Graphs
L] Project #2

etc.
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Workspace: Contains one or more projects of the same type, or of differ-
ent types. Any project created previously from another workspace can be
inserted into the open workspace, for the sole purpose of being seen from
within this workspace.
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Project: Two types: Land Survey and Background Map. Two tabs are used
in the workspace pane to show the content of a project: Collections and
Documents.

Collections: Each collection contains a number of objects. Each object is
defined by a list of attributes, plus a geometric attribute defining the loca-
tion of the object on the surface of the Earth.

Documents: Four possible types: map, attribute table, report and graph.

Documents are created to show the content of the project database from a
given angle.

The open workspace and the projects it contains are shown in the left-hand
pane of 4SPack.

Example of workspace:
Workspace name

Projects present in
the open work-
space

PatProjl collections |
PatProj2 collections _|

Typical project database architecture:

— Project name

13" 2 project(s)
lions

Survey

[ Files
3 Processes

: (D) Stops J
Eé \é;cstug l Set of collections
- _Data resent in the
M8 Broadcast_Ephemeris pIand survey
: -+ Broadcast_lono project
Ea GPS_Measurement
e From

e & To J Present in the project only after
importing GPS raw data files
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To know more about the different collections you can find in a project,
please refer to the Appendices section at the end of the manual.

o Editing the content of a collection

In the Collections tab of the active project, select any collection by clicking
on its name (for example click on Points). Two different actions are then
possible:

1. Listing the attributes characterizing any of the objects present in
the collection: after a right click on the selected collection, select
Properties on the popup menu, or double-click directly on the col-
lection.

The two tabs showing the attributes of a point object (general case):

Points” Properties Points™ Properties

Anibutes | Location | Atbutes: Losaton |
| 2 & Geometry Type.
X Part E
Narme T Dessiption [= [T I
RN Point
i on ane Coordinates Dinensian
# Type Pairt Type
#te Geocode Free geographic code 1 [exvz g
AmGeocode2  Free geographic codk 2
Spalial Refererce Systen
[ wes 64 |
23 Fired Fived status
el v [l
Cancel Bl i3 Cencel )

The first tab lists all the classic attributes (“one-dimensional”
text, numeric or Boolean type) whereas the second one shows
the geometric attribute (“multi-dimensional’). There are three
possible types of geometric attributes:

- Point, defined by a set of 2 or 3 coordinates expressed on
a specific coordinate system

- Line, defined by two or more sets of 2 or 3 coordinates
expressed on a specific coordinate system

- Area, defined by a close line

10
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2. Editing the objects of a collection: As explained earlier, after =N

creating a table document from File>New and opening it in the a

View pane, drag & drop the collection icon on the table: g

=

Hame Type Geocodi ~ =]

= =]
1 To Logged Point
2 From Logged Paint

4] 4|Record O FlH] 4 » ;

Each row in the table depicts an object from the collection. Use
the horizontal scroll bar to browse through the full set of attrib-
utes (one attribute per column). For points only, the last
columns, i.e. those in the right-hand part of the table, provide the
parameters relevant to the geometric attribute of the object.

From this table, you can view the attributes of an object in a dif-
ferent manner: using the mouse cursor, point at the cell in the
first column corresponding to the desired object. Once the cursor
looks like an arrow (), right-click and then select Properties.
The object attributes are then shown as follows.

Example of the two tabs showing the attributes of a selected point object:

Points “To" Propert Points “To" Properties

To i’ Spatial Reference System
Logged Foirt T wes st =
P o7 e
Lat [41°2632.4737"N
E ESE Height [460.619
0000
one ]
Cancel ) Concel )

- Other actions are possible from within the “attribute table”
document (see section 3)

11
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0 Representing database objects on a map

Almost any collection in a project database can be represented on a map.
4SPack refers to styles to visualize objects from collections. Styles can be
user-modified. A style is defined by the following parameters:

Name of the attribute chosen to identify the objects in the collec-
tion. For example, you can use the point name or one of its
geocodes to identify all points on the map.

Text color (name)
Background color (behind name)
Line or fill style for collections of lines or areas

Icon assigned to objects (defined as a file stored in
.../4SPack/Symbols). The user can create new icons if required
and store them with the existing ones (see also page 91).

Icon size

Name position with respect to the icon.

Example of Style dialog box:

“Lagged Points" Properties

Data  Style |

CHE" |

Name |

I - [alila -
¥Back [ 1~ F"

7 Symbol [stesica ] ‘

-~
~ Name

1+ Normnal © Selected

[ ok | cece | il

For more details, see section 4.



Introduction to 4SPack
Overview

In a collection, you can decide on which objects you would like to show on
the map, thus making the other ones invisible. This choice is made by set-
ting a display filter:

Example of a display filter:

"Paints " Properties

Data | Ste |

Collestion: IPaIF’mﬂ \Sites

Alias | Paints

Filters

£

Attribute [ Filter
A Geocode] ='Sireetight"

[ ok | cece | cen |

In this example, only points for which geocode 1=streetlights will appear on the
map. For more details see page 97.

We will conclude this section about map documents with the introduction
of the following two terms:

- Layer: visual result on the map of a style and a filter applied to a

collection of objects

- Legend: the set of layers defined in a map document.
Knowing these definitions helps you understand what a map document
really is. In fact, when you save a map, you just save its legend.
It is easy to imagine how interesting map documents are. What appears
when you open the map document depends on the contents of the project

database that time. The same map can show very different things at differ-
ent times (for example at the beginning and then at the end of a survey).
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a Creating survey reports

4SPack allows you create almost instantly any kind of survey report for
your clients or for your archives. These reports being part of the project,
they are listed in the Documents tab of the Workspace pane (as are all the
other types of created documents).

The process of creating survey reports is based on the use of VB Script
macros stored in the ...\Studio\Macro folder.

Coordinate systems used in a project

When you create a new project, you are asked to specify a coordinate sys-
tem. This coordinate system (defined as the “Spatial Reference System”)
will be used by default in any new map or table document that you will
create in the project.

You can however define a different coordinate system for any of these
documents that you create WITHOUT affecting the choice of the coordi-
nate system used at project level.

As explained elsewhere in the manual, the process of defining a coordinate
system in 4SPack is a bit different from that used in its predecessor
3SPack. &
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2. Tutorials

Post-Processing a Baseline between two Un-
known Points

Incidentally in this example, we will introduce the vector export function
using a custom format (Step 6).

o First Step: Creating a New Project
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- On the 4SPack menu bar, select File>New

- In the New dialog box that appears, select the Projects tab (unless
already done)

- In this tab, select Land Survey Project on the left

- In the Project name edit box, type a name for the new project.
For example, type Tuto_process
L [x]

Projects | ‘Workspaces |

Background Maps Project Project name:
f Land Survey Project W

% Create new workspace
€0 Add|bo curent workspace

[T Use default settings

aK I Cancel | Ll |

- Click OK. In the Welcome dialog box that appears, check the By
entering all settings check box

15
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Post-Processing a Baseline between two Unknown Points

Click Next. In the new dialog box that appears, select WGS84 as
the spatial reference system to be used in the new project. Keep
the default selection in the Time zone field.

Skip the next three dialog boxes by clicking three times on the
Next button and then on the Finish button. As a result, the new
project is created and the following is displayed in the 4SPack
main window:

) 45Pack - [Survey View.map] IH[=] E3
&) File Edt View Map Froect Took MWindow Hep _|&) %]
WEEER e =T
ACE(m fw A== =
1 [WGS 84
= Woikspace Tulo_pracess' 1 project(s]
£ Tulo_process collections 0567 0.0000N
0 Areas
o Lires @
-1 Points
E-E4 Suvey 0°00105.0000' M
1 T Fies
M -2 Puocessee
(D) Staps . N
3 ems 00000000 M
=3 GPS_Data
18 Broadcast_Ephemeris
fy Broadeast_lona 0000500005
4] 1
[ catlections L n A TAr e 0, 000010005, 00007DO'0D, 000 0° 0005, 0000001 0
Hbrey Land Survey Project “Tuto process” !
|creating Project Database... Ok
Creating System Collections... Ok
()
“]K@l Q @ & [ | % = &[T mecessidrens =] ‘
Ready [ MM | 4

The Workspace pane (1) lists the default collections and docu-
ments created in the new project. Click on the Documents tab in
the lower part of this pane to see the default documents. Come

back to the project collections by clicking on the Collections tab.

The View pane (2) shows an empty map with coordinates corre-
sponding to your choice of spatial reference system.

The Output pane (3) shows three lines of messages attesting to
the creation of the new project.



Tutorials
Post-Processing a Baseline between two Unknown Points

o Second Step: Importing Raw Data into the Project

® In this step, you will have to insert the 4SPack installation CD-ROM in
the computer’s CD drive.

- On the 4SPack menu bar, select Project>Import Data from Files...

- In the dialog box that appears, make the following two choices:

Import Data from Files [ %]

Format o ﬁ vl

=
=
(g
=
=1
i o
&
=
7]

()3 I Cancel |

- Click OK. This causes the Open dialog box to appear:

Look in: ES T ulo_process - ﬁl

File name: I Open I
Files of type: IDSNP Fiaw Data Files [*.var *bin *.d?7] j Cancel |

- Insert the 4SPack CD-ROM in the computer’s CD drive

- Using the Look in combo box, select the following folder on the
4SPack CD-ROM: ..\Samples\RawData\Baseline.

17
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This folder contains 2 binary files: From.bin and To.bin. One
contains the raw data recorded in the field at one unknown point
(static observation), and the other file contains the raw data for
the other unknown point (also a static observation).

- Select these two files (using the Shift key to select the 2nd one)

Look in: IaBase\ine j ﬁl

File name: I"T o.bin' "'Fram. bin"' Open I
Files of type: IDSNP Fiaw Data Files [*.var *bin *.d?7] j Cancel |

- Click Open. The following window then appears:

Importing GPS Data [_[51x]

X

[ wmport |  msrile |  swe | Bae | Time | Dynamic| Antenna eignt |
¥ [roen X D [ Ociobera01eeE | 5amaza] [ | 000
From.in [From_1 [Fram | Octoberautsss| 13ssara| [ | 000

This window is maximized so that none of the parameters shown
in the right-hand columns of the table can escape your attention.

Click on B to give this window a normal size.

- Accept all the default choices displayed in this box by clicking
directly on the OK button. 4SPack then starts importing the data
files. The following message boxes appear on the screen during
the import sequence:

Importing GPS Data Importing GPS Data
Imparting File "“To.bin". Imparting File "*From.bin'...

INNRENER L]

then:

- Let 4SPack complete the import sequence.

18



Tutorials
Post-Processing a Baseline between two Unknown Points

a Third step: Analyzing the Content of the Project after
Importing the Data Files

- At the end of the import sequence, the following can be ob-
served in the 4SPack main window:

1. A new folder (GPS- 2. The created sites and still unprocessed
Measurement) is added to baseline are represented on the View pane H
the database, as shown on (Survey View map document). The grid =
the Workspace pane coordinates are updated to match the 8
locations of the sites -
i o
&
—
s - - : L 2
x| | [WGS 84
El- Workspace 'Tuto_process' 1 project(s]
: = To
= f Tuto_process collections
Oy Areas jg
W Lines 41°26'00.0000"N |
1 Points B
4 Survey i
----- & Files K
----- 2 Processes |
..... ® Stops o . B
_____ A Vectars 41°24'00.0000"N }
B2y GPS_Data
8] Broadcast_Ephemeiis K
- Broadcast_lono B
B4 GPS_Measurement 'me
& From 41°22'00.0000"N d
& Ta
4] | ¥
 Collections 2°06'00.00002°02100.000012*1 000, 000021 200
= lbnalysing file "E:‘\Samples‘\RawData‘\Baseline‘\To.bin"... 0Ok ﬂ
T |Analysing file "E:%\3amplesi\Rawlata\Baseline\From.bin"... 0k
Inmporting DENP raw data file "E:\Samples‘\RawData‘\Baseline\To.bin"... 0k
467 raw record(s), 23 new ephemeris recordis), 1 new ionospheric record
Iwporting DSNP raw data f£ile "E:‘\Samples‘\RawData‘\Baseline‘\From.bin"...
1234 raw record(s), 23 new ephemeris record(s), 2 new ionospheric recor
Computing approximate position for file "To™... 0Ok
[2°07'46.12047E, 41" 26" 32, 0662"H,436.629) Assigned to file and new site
Conputing approximate position for file "From™... 0k
[2°09'59,4117"E,41°21'49, 43358 "H,220.070) Assigned to file and new site
Updating post-process scenario... Ok
1 Iouex:ationis] added ' 'ﬂ
a .

3. All operations performed
while importing data are listed
on the Output pane

19



2

20

Tutorials

Post-Processing a Baseline between two Unknown Points

On the Workspace pane, come back to the default documents list
by clicking on the Documents tab.

When creating a new project, the Survey Map document (2nd
position in the list) shows on the View pane. Close this docu-
ment by selecting File>Close map on the menu bar or by clicking
the following button under the 4SPack title bar:

=18

WGES 84

On the Workspace pane, double-click on the Points (All Coordi-
nates) document. This document, which opens on the View pane,
provides the approximate coordinates of the two points now in
the project. These two points were created following the import
operation:

{8 Points [All Coordinates).tbl

Hame Long Lat Height Status -~
K ]
Ta OTHE 104 | 41°EE2 ORRZ" | 436 F20 | Approvimate
From | 2°00'50 4117°E | 41°21'48 4835" | 220070 | Spprosimete

==

Close this document by clicking on X

On the Workspace pane, double-click on the Processes docu-
ment. This document, which opens on the View pane, provides
the definition of a baseline that can be processed by 4SPack in
view of the data now available in the database:

#8 Processes.thl

Hum| Reference | Reference_File | Rover | Rover_File | Mode |+

From From To To Static

Close this document by clicking on X
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a Fourth Step: Refining the Location of the “From” Point

- On the 4SPack menu bar, select Project>Process Single Site...

- In the Single Site Processing dialog box that appears, make the
following choices:

Single Site Processing [ ]

Compute

IFrDm j H
=

Using File : 8

IFrom j —
i o

Mode : &

ISlatic ﬂ @

Optionz...
i Cancsl |

- Click OK. 4SPack starts computing the coordinates of the
“From” point. The following message box is then displayed:

Processing 'l

ENENEERER

At the end of this processing, the following lines can be read on
the Output pane:

Computing site "From™ using obserwvation "From'... 0Ok
1233 points averaged
[2°09'58.9363"E,41°21'48.8470"N,241.317) Assigned to site "From™

- If you now open the Points (All Coordinates) document from the
Documents tab on the Workspace pane, you will notice that the
“From” point is now declared as “Averaged” and its coordinates
have changed:

i Points [All Coordinates]. thl [_]0]
Hame Long Lat Height Status =~ |

i |

1 To 2°0746.1204"E | 41°26'32.0662" | 436.629 Approximate
From | 2°09'58.9363°E | 41°2148.8470" | 241317 Averaged

21
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a Fifth Step: Processing the Baseline

On the 4SPack menu bar, select Project>Process Baselines... The
following window appears:

[_[51x]

Rover Data Mode | MinElevation | Deselected SVs | L1L2| FixIntegers

This window is maximized so that none of the parameters shown
in the right-hand columns of the table can escape your attention.
You can click on &l to give this window a normal size.

Click on the Process button. This starts the baseline processing.
A message box is displayed providing information on the com-
putation in progress (baseline numbers, computation steps, etc.).

At the end of this processing, the following lines can be read on
the Output pane:

Computing site "To" using file "To" from site "Frow™ using file "From'™... ;I
L1/L2 Float solution : (2°07'47.0905"E,41°26'31.8354"N,481.896)...

ideLane solution : (2°07'47.0891"E,41°26'31.83407N,461.820)...

L1/LZ Fixed solution : (2°07'47,0900"E,41°26'31.3356"N,451.839)...

Final fixed solution : (2°07'47.0900"E,41°26'31.8356"N,4581.839) Assigned to site "To™
459 records uzed ...

pdating Vector from site "Frow™ to site "To”" ... Ok

[~ |

To read the characteristics of the vector resulting from the base-
line processing, select the Documents tab on the Workspace pane
and open the Vectors (Process Results) document by double-
clicking on this document name.

DX oy [1F4 Length SdX Sdy SdZ RM5 -~

il
1 -5474 991 |-3270.20 |6707.870| 9255555 0.025 003 0.027 0.041
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- In addition, if you open the Survey View document on the View
pane, the value of baseline length will appear on the map:

Ta
1

[N S R
9255555

From

=
=
(g
=
=1
i o
&
=
7]

Sixth Step: Exporting the Processed Vector to a File

(This step includes creating a custom format for data export.)

- Unless already done, open the Vectors (Process Results) document
and select (highlight) row #1 containing the vector results

- On the 4SPack menu bar, select Project>Export Data to File...
- In the dialog box that appears, select Vectors:

Export Data to Files [x]

|Export selected | Format >""I & I }(I

Paints

oK I Cancel |

- To create a custom format, in the Format list box, click on =
This opens the Custom Format window.

- Follow the instructions provided in this window to create a new
format.

23
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- To become familiar with all the buttons and functions present in
this window, try to re-create the format defined in the Format
Header and Format Body boxes below:

Hame IPatsFDlmal ¢ Fomat Header

& Fomat Body
E=tenszion It:-:t

In the Field Selection :
-Double click to inzert a field,
-Press Chil and double click ta edit the format and insert a field,

In the Format Header or Format Body:
-Dauble click ta select a field,
-Press Ctrl and double click ta edit the format.

r— Format Header

[$Project: 12]\Mew Surveyors Lid ;I
Station FRower [ Bk D2 Length PDOP

—Farmat Body
[Reference: S)[Raover: A)[034:10:3)[0%:10:30Z:10: 3][Length: 1 2: 3[PDOP:&: 2] ;I

=
4 F

For more information on this dialog box, refer to page 105

- Once the custom format has been created, click OK. The Export
Data to Files dialog box appears again, this time with “Patsformat”
selected to be the custom format used for data export
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Click OK. In the Save As dialog box that appears, type a name for
the export file (for example: “tutovect”) and then click on the
Save button. 4SPack then creates the export file and saves it to
the project folder as a text file (txt).

If you edit this file using Notepad for example, you would get
the following:

E tutovect txt - Notepad [_ o] ]
Fie Edt Search Help ;
Tuto_processiNew Surveyors Ltd ;I -~
Station Rover DX [134 Dz Length FDOP =
From To -S474.991 -3270.208 6707.870 9255555 2.27 :.
&
¥ =
i vz @

To complete the first example, close the project. To do this, on
the 4SPack menu bar, select File>Close Workspace. This closes the
project contained in the workspace, and the workspace as well.
Note that all the changes made in the project and all the envi-
ronmental parameters pertaining to the workspace are directly
and automatically saved before effectively closing them.

25
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Post-Processing a Point Network including two
Known Points

This is a new example in which redundancy exists in the observations made
in the field. This means that most surveyed points will be involved in the
processing of several vectors.

To produce a single, accurate solution for each of the surveyed points, we
will therefore perform a “network adjustment” step in which the two
known points involved will be held fixed so that the surveyed points be ac-
curately determined in relation to these known points.

Incidentally, in this example, we will introduce the “As Workbook” view-
ing option in the 4th step. This option allows you to know at any moment
which documents are currently open on the View pane while allowing you
to optimize the use of this pane for displaying a single document. This op-
tion can also be combined with the commands available on the Window
menu (Tile Horizontally, Tile vertically, Cascade).

o First Step: Creating a New Project

- Create a new project (“Tuto2 process” for example). Follow the
same instructions as in the previous example (see page 15).
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o Second Step: Importing Raw Data into the Project
® In this step, you will have to insert the 4SPack installation CD-ROM in
the computer’s CD drive.

- Follow the same instructions as in the previous example (see
page 17) to import the following raw data files stored in
\Samples\RawData\Network on the CD-ROM:

Open HE ;
Look in: Ia Metwork j |‘j(| I 8
=E 0 -

g
&
=
7]

File name: I"SEI_EIEZEI d01* "Fleu-0320.d071" “Lek_0320.bi Open I
Filez of type: IDSNP Fiaw Data Files [*.var *bin =.d77) j Cancel |

- Click Open. The following window appears:

Importing GPS Data [-[5]

|
import s File site ate Time | Dynamic|_Antenna Height
b [Ser os20dot [ser 0620 Ser 0620 Warch 20 20021056320 0000
Flew-00d0|Fieu Fien March 20 2002 1054230 0000
Lon o0k |Lon 0520 Lon 320 March 20 2002 1057350 000
LCPC 0320 S01 |LOPC 03205 |LCPC 03205 March 20 2002 1054465 0000
e A A March 20 2002 1055060 0000

This window is maximized so that none of the parameters shown
in the right-hand columns of the table can escape your attention.

Click on B to give this window a normal size.
- Click OK in this window to allow 4SPack to import these files.
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- After data import, the View pane shows the following:

| Flew WGS 64
0000 4
s
Leh_0320 *‘-’ oq.
4 S e 0520
47°1500.0000"N S S
i DEECT
47°1400.0000°N H.
.r,’ ) {,’
47°1200.0000"N R &
ATI0000000N
—— LCPC_0320_5
3y
] 1°40100.0000" 1°35/00.0000" 1°30100.0000"
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o Third Step: Editing the Control Points

In this project, two known points are used whose coordinates are accurately
known (reference coordinates):

Point “Ser_0320”:
Long: 1°29°30.6944”W

Lat: 47°16°08.4190”N
Height: 92.590 m

Point “LCPC_0320":

Long: 1°38°53.54844”W
Lat: 47°09°17.3384”N
Height: 91.757 m

-
=
(g
=
=
i o
&
=
7]

In this step, we will edit the control points so that the reference coordinates
listed above be assigned to them. In addition, we will hold them fixed so
that the coordinates of these control points cannot be changed during the
baseline processing run in the next step.

- On the map toolbar, click g (toolbar in the lower part of the
4SPack window)

- On the View pane, click repeatedly on the point “Ser 0320 un-
til it is clearly visible (zoom-in operation)
- On the map toolbar, click M

- On the View pane, select (highlight) the point “Ser 0320 by
clicking on the point name:

a <

- Right-click on this point and select Properties

29
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- Change the coordinates and attributes as indicated below:
Location tab:
Long: 1°29°30.6944”W instead of 1°29°30.6524”W
Lat: 47°16°08.4190”N instead of 47°16°08.4868”N
Height: 92.590 instead of 104.743
Attributes tab:

Fixed field: in the combo box opposite this field, select Hori-
zontal and vertical fixed to protect the known coordinates from
change

- Click OK to accept changes

- On the Map toolbar, click @ to adjust the map scale so that all
the points on the map can be viewed on the View pane.
M is then automatically selected on the map toolbar
- Select “LCPC_0320” by clicking on the point name
- Right-click on this point and select Properties
- Change the coordinates and attributes as indicated below:
Location tab:
Long: 1°38°53.5484”W instead of 1°38°53.4138”W
Lat: 47°09°17.3384”N instead of 47°09°17.5473”N
Height: 91.757 instead of 115.275

Attributes tab:

Fixed field: in the combo box opposite this field, select Hori-
zontal and vertical fixed to protect the known coordinates from
change

- Click OK to close the Properties dialog box
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o Fourth Step: Processing all the Baselines

On the 4SPack menu bar, select Project>Process Baselines... The

following window appears:

RINNINISNISNINES 2

1L
~
V
~
[
~
~
w7
~
[
4

This window gathers all the baseline processes that can possibly
be run. These processes were identified by 4SPack during the
second step (data import) (See principles on page 111 and next
one, particularly points 6. and 7.).

This window is maximized so that none of the parameters shown
in the right-hand columns of the table can escape your attention.
You can click on &l to give this window a normal size.

Accept the content of this window by clicking directly on the
Process button. This starts the baseline processing (Notice: de-
pending on the performance level of your computer, this
processing may take between 10 and 30 minutes).
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On completion of this processing phase, the following is dis-
played on the View pane:

WGES 84
Fleu
Fr-ru00.0000"N 4

Leh 0320 & I.

4 sagEiagg. Ser 0320
% 20460 5 3

471500.0000"N =e |
3Ee o 5047
| - 1
e —
4714'00,0000°N L]
">
15180 2.88
4712/00.0000°N 15464444 oo 3
16857 455

47110000000
CPC

N
0
1

2205

- On the 4SPack menu, select View>As Workbook to check this op-
tion. The View pane now appears as a workbook, i.e. with a tab
in the lower part of the pane indicating the name of the open
document (which here is “Survey View”)

- To read the characteristics of the vectors resulting from the base-
line processing, select the Documents tab on the Workspace pane
and open the Vectors (Process Results) document by double-
clicking on this document name.
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As a result, this document now appears as a second tab in the
View pane. Navigate in the document using the horizontal scroll
bar associated to the tab.

Time_Span Solution (23 DY DZ Length Sd¥X Sdv =
N
1 00:34:34 L2 Fixed -654.463 -4250 261 533062 4339488 0.010 0.00
00:34:16 L2 Fixed 8958.065 -12094.540 -0624 295 17362354 0.020 0o
00:32:15 L2 Fixed 1365340 1071798 -1272.318 2152138 0.006 0.0
00:34:42 L2 Fixed -2452.996 -1238.177 2256161 3575425 0.008 0.00
00:33:39 L2 Fixend 1788529 -3014.054 -1723.103 3905 460 0.007 0.00
00:36:01 L2 Fiwend 11470.880 -10858.958 -10880 470 19180 265 0.020 am
00:33:41 L2 Fiwend 3848337 2307 975 -3526 477 5708 467 002 0.00 H
g 00:33:41 L2 Fiwend -7E22.658 13166 856 7352M9 16897 455 0019 .01 :
El 00:33:13 L2 Fiwed -9662.465 7544.803 9157 400 15464 444 0.027 .01 -
10 00:31:12 L2 Fiwed 20%9.804 5322.060 1805 380 5985525 0011 0.00 c
= =
- Lt
4| 4|Record | 0 (1K) _,l— &
ol
7]

T SurvepVie.. T Vactors (Pro
- To come back to the survey map, simply click on the Survey
View... tab.

a Fifth Step: Performing Network Adjustment

In this step, as there is some redundancy in the measurements performed in
the field (each surveyed point is involved in two or three vectors computed
in the 4th step), 4SPack will optimize the solution of each computed vector
through least-square processing.
- On the 4SPack menu bar, select Project>Adjust Baselines... This
starts the network adjustment procedure immediately as indi-
cated by the message box that appears on the screen:

Adjust Baselines [ %]

Adjustment in progress...

During this phase, 4SPack adjusts all the vectors computed pre-
viously in the third step.
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To know the impact of the network adjustment on the vectors,
open the Vectors (Adjustment Results) document. Read the residuals
of the network adjustment after dragging the horizontal scroll
bar fully to the right.

Adjusted_DX | Adjusted_DY | Adjusted_DZ | Adjusted_Length | DX_Residual | DY_Residual | DZ_Residual |Adjusted| = |
k4 e
1 -B94 465 -4250 262 533 084 4339 489 -0.00m -0.001 0.002 d
2 8988 063 -12084 842 -8624 293 17362 354 -0.00m -0.001 0.002 V.
3 1365.339 1071797 22316 2152135 -0.001 -0.001 02| W
4 -2482 997 -1236178 2256163 3575427 -0.001 -0.001 0.002 v
5 1788 528 -3014.085 -172310 3905 480 -0.00m -0.001 0.002 v
5] 11470676 -10858 858 -10880 469 19180 267 -0.001 -0.001 0.002 v
7 3848.33%6 2307.973 3528475 5708464 -0.001 -0.001 02| W
8 -7622 BED 13166 885 7352021 16897 456 -0.001 -0.001 0.002 v
£l -9682 466 7844 802 8157 402 15464 446 -0.00m -0.001 0.002 v
10 2059.803 5322058 -1805.376 9885.523 -0.001 -0.001 0.002 ¥
W] Record 0 | I IR s

B Sureyie.. | lVectors (Pro... 1) Vectors b |
A good network adjustment is characterized by low residuals of

approximately the same magnitude as well as successful Tau test
for each adjusted vector (all buttons checked in the Tau test col-

umn). Note that these two criteria are met in this example.

o Sixth Step: Viewing the Results in a Specific Spatial
Reference System

Select Project>Edit Settings and, unless already done, select the
Region tab

Select “Lambert II” as the new spatial reference system and
click OK. 4SPack then automatically transforms the coordinates
of the all points surveyed into the new system. When this opera-
tion is complete, you can read the new coordinates in the Points
(All coordinates) document. The Survey View document (default
map) is also updated to reflect the change of spatial reference
system.

Note that selecting a new spatial reference system does not im-
pact on the vector components (see Vectors... documents) as these
are all expressed in ECEF.

To complete this example, on the 4SPack menu bar, select
File>Close Workspace. This saves and closes the project contained
in the workspace, and the workspace as well.
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“Stop & Go” Project

o First Step: Creating a New Project

- Create a new project (“Tuto3_process” for example). Follow the
same instructions as in the previous examples (see page 15).

o Second Step: Importing Raw Data into the Project

® In this step, you will have to insert the 4SPack installation CD-ROM in
the computer’s CD drive.

=
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- Follow the same instructions as in the previous examples (see
page 17) to import the following raw data files stored in
\Samples\RawData\Stop&Go on the CD-ROM:

Look in: IaSlnp&Gn j gl
ek

File name: I"Thales d01" "Cercle dO1" Open I
Filez of type: IDSNP Fiaw Data Files [*.var *bin =.d77) j Cancel |

- Click Open. The Importing GPS data window appears
- Check the “Dynamic” check box for the “Cercle” site:

Importing GPS Data

[_[5]x]

X

T moon asre | st |
[Thetes.aot [Theles 1 [Theles 1
7 [cercke.dot [Gorom. 1 [Caroe ]
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- Click OK in this window to allow 4SPack to import these files.

- After data import, the View pane shows the following:

[wGs 84
Q Thales
i0.0000"N p
X
4771700.0000'N
“H
1
47°1600.0000'N
‘Cercle
47°1500.0000'N
] 1*32100. 0000w | 1431000000 1301000000 w|1* 29100 0000 w1 *268100 0000 w1

T Survey View..|

0 Third Step: Analyzing the Content of the Project after
Importing the Data Files

- On the Workspace pane, click on the Documents tab and double-
click on the Stops document:

Hame Start_Time Time_Span Raw_data_file Antenna_Height | +

i

1 1001 March 27 2002 16:31:58 90 00:00:00 | Cercle 2036
2 1002 March 27 2002 16:35:34.10 00:00:00 | Cercle 2.036
3 200 March 27 2002 16:35:21.90 00:00:00 | Cercle 2.036
4 201 March 27 2002 16:35:49.90 00:00:00 | Cercle 2.036
5 202 March 27 2002 16:35:07.70 00:00:00 | Cercle 2.036
& 203 March 27 2002 16:35:36.30 00:00:00 | Cercle 2.036
7 204 March 27 2002 16:40:13.10 00:00:00 | Cercle 2.036

H|4|Recod O

@] SurveyVie.. ) Stapsthl l

[0 o]

o

This document shows the list of static occupation times found by
4SPack in the “Cercle” file when importing this file to the pro-
ject database.
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- On the Workspace pane, double-click on Processes to open this
document on the View pane. As you can see, 4SPack under-
stands that a Stop & Go processing can be run between the two
considered points.

Humber Reference Reference_File Rover Rower_File Mode

1 |Thales Thales Cercle Cercle Stop & Go

W|4|Recard 0 I I SN In

B SuneyVie | L) Siopstol_ ] Processes.b

-
=
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=
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7]

- On the Workspace pane, double-click on Points (All coordinates) to
open this document on the View pane. As you can see, 4SPack
only lists two points for which it gives approximate coordinates
(determined from the first measurements found in the corre-

sponding data files)
Hame Long Lat Height Status Offset_Mode
Wi
1 Thales 1°30'32 5416 | 47°17'56 . 4095" 92375 | Approximate Mo otfget Mone
Cercle 1928303730 | 47°1510.3875" 52202 Approwimate Mo offsst Maone

W] «|Recore 0 [ m] ] |

) Suveyie | ) Stops bl | L) Fioossses bl T Pairts 4l Co.. |

o Fourth Step: Editing the Station Coordinates
In this project, the point used (“Thales”) has precisely the following coor-

dinates:

Long: 1°30°32.4817"W
Lat: 47°17°56.5190”N
Height: 91.051 m

- In the Survey View map document, select (highlight) the point
“Thales” by clicking on the point name

- Right-click on this point and select Properties
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Change the coordinates as indicated below:

Location tab:
Long: 1°30°32.4817”W instead of 1°30°32.5416”W
Lat: 47°17°56.5190”N instead of 47°17°56.4095”N
Height: 91.051 instead of 92.375 m

Note that you do not need to fix the station position, as it is not
involved in any baseline

Click OK to close the Properties dialog box.

a Fifth Step: Running the Stop & Go Processing

On the 4SPack menu bar, sclect Project>Process Baselines... The

following window appears:

I

Click on the Process button to start the Stop & Go processing
On completion of this processing phase, the following is dis-
played on the View pane:

WGS §4

Thales

47°12'00.0000"N

47°17'00.0000"N

]
4
5737.139

47°16'00.0000"N

204’

471 RINA ANNAN
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o Sixth Step: Analyzing the Results of the Stop & Go
Processing

- On the map toolbar, click g (toolbar in the lower part of the
4SPack window)

- On the View pane, click repeatedly on the lower point “204” un-
til the set of points created by the Stop & Go processing can be
properly seen:

[WGS 84
Q o0
. ‘\. 202
47715714, 0000KN PER
4 201
200
o 1
i %
47151 2.0000"N
Lo
: 14
h+ H
1
4715100000 N
001 * 2534, 0000 ' 12632, 0000 " 126/ 30, D000 1*25°28 0000 w41*26'26, 0000 w{1°2)

=
=
(g
=
=1
i o
&
=
7]
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- On the Workspace pane, double-click on Vectors (Process Results)
to open this document on the View pane. This document lists 7
computed vectors corresponding to the 7 static occupations ini-
tially detected in the “Cercle” data file:

Reference Rover Start_Time Time_Sp| Solution Dx -
W [
1 Thales 1001 March 27 2002 16:31:55.90 00:00:00 |L2 Fixed 381
2 Thales 1002 harch 27 2002 16:35:34.10 00:00:00 |L2 Fixed 3TE
& Thales 200 harch 27 2002 16:36:21.90 00:00:00 |L2 Fixed 3TE
4 Thales 201 harch 27 2002 16:36:49.90 00:00:00 |L2 Fixed 37
5 Thales 202 harch 27 2002 16:38:07.70 00:00:00 |L2 Fixed 37
B Thales 203 March 27 2002 16:38:36.30 00:00:00 |L2 Fixed 37
7 Thales 204 harch 27 2002 16:40:13.10 00:00:00 |L2 Fixed 380
4] 4| Record | 1 »|m] o

] Survey Vie... |£] Stops.thl |B Processes tbllﬂ Paints &)l C... T Wectars [F'ro...l

- And the Points (All coordinates) document now contains 9 points
(station “Thales”, approximate initial point “Cercle” and the 7
points corresponding to the 7 static occupations initially detected
in the “Cercle” data file):

Hame Long Lat Height Status 1]
i
1 Thales 1°30'32 4817 | 47°17'56.5190" 91.051 |Set Mo
2 Cercle 1°28'30.3425 | 47°1510.5630" 51.951 |Surveyed (L2 Fixed) |Mc
3 1001 1°28'30.3435 | 471510 .5632" B1.947 | Surveyed (L2 Fixed) |Mc
4 1002 1°28'29 8660 | 4771512 6560" B3.003 | Surveyed (L2 Fixed) |Mc
g 200 1°28'29 4409 | 47°13" 2.7 206" 63.030 | Surveyed (L2 Fixed) |Mc
G 201 172826 5677 | 4771351 2.9995" 62921 | Surveyed (L2 Fixed) |Mc
7 202 172826 2734 | 477151 3.8699" E3.141 |Surveyed (L2 Fixed) |Mc
g 203 1°28'25 9646 | 4771513 .5718" 52444 | Surveyed (L2 Fixed) |Mc
ko) 204 172829 2734 | 4771510 7483" 51178 | Surveyed (L2 Fixed) |Mc
5
W | 4| Recard O k] 4 LI’

Survey Vie.. |ﬂ Stopz.thl |ﬂ Processes.tbl T Paints Al Eo___lﬂ\u"ectors [Pro...l

- Select File>Close Workspace. This saves and closes the project
contained in the workspace, and the workspace as well.
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Real-Time Project: Staking Out Target Points

In this example, the target points to be surveyed are not created in the pro-
ject, although this would be possible using the map toolbar. Target points
are made available in the form of a text file that we have especially pre-

pared for this example. We will also bypass the field survey step, which
does not fall within the scope of 4SPack. We will however provide you
with a results file as if you had performed the field survey, so that the post-
survey steps can be run with 4SPack.

o First Step: Creating a New Project

=
=
(g
=
=1
i o
&
=
7]

On the 4SPack menu bar, select File>New.

In the New dialog box that appears, select the Projects tab (unless
already done).

In this tab, select Land Survey Project on the left.

In the Project name edit box, type a name for the new project.
For example, type Tuto4_process.

Click OK. In the Welcome dialog box that appears, check the By
entering all settings check box.

Click Next. In the new dialog box that appears, select Lambert Il as
the spatial reference system to be used in the new project.
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42

Keep the default selection in the Time zone field (GMT+01:00)

Land Survey Project Wizard - Region [ x]

- Spatial Reference m

= L

i~ Time zan

[IGMT+01:00) Arsterdam, Coperhagen, Madid, Paris, Vilius =

< Back I Nest» I Cancel

Click Next three times

In the Transfer tab, check the 6000 receiver option allowing data
exchange with a PC card (PCMCIA) or the hard disk on your
PC. In the PC card drive field, type “C:\Temp\” to define this

folder as if it were the PC Card drive:

Land Survey Project Wizard - Transfer

i~ Hardwar

% | use a 6000 receiver [lobs, results and raw data are stored on a PC card)
€ | use a 6300 [or upper] receiver [Jobs and results are stored on the HUSKY]

PC card diive : IE'\'E“"D\J J

¥ Remind me of the procedure before transtering files to PC card

i When reading results.

1: [fthe coordinates of areference point read from the receiver are ditferent
from those of the same point in the active praject :

" Discard point read from the receiver
" Create a new paint in the active project

* Replace the initial coordinates with those read fram the receiver

r

IE|

< Back I Finish |

Cancel |

Leave all the other settings unchanged.

Click Finish to allow 4SPack to create the new project.
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o Second Step: Importing the Target Points from a File

® In this step, you will have to insert the 4SPack installation CD-ROM in
the computer’s CD drive.
Assuming the characteristics of the target points to be surveyed have earlier
been stored in a file, do the following:

- On the 4SPack menu bar, select Project>Import Data from Files...
In the dialog box that appears, make the following two choices:

Import Data from Files [ x]

|\mpnlt | |Fn|mat >‘”I ﬂ | '}(I
&,

=
=
(g
=
=1
i o
&
=
7]

Vectors

ok I Cancel |

- Click OK. This causes the Open dialog box to appear:

Look in: IaTutoﬂi_F'rocess j ﬁl

File name: I Open I
Fies of type: [ Thales<1Z 1) 7| Cancel |

- Insert the 4SPack CD-ROM in the computer’s CD drive
Using the Look in combo box, select the following folder on the
4SPack CD-ROM: ..\Samples\Pcmcia.
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Select the POINTS.txt file. This file contains all the target points
for the project:

= &l gl e

File name: IF'DINTS.txt Open I
Fies of type: [ Thales<1Z 1) 7| Cancel |

Click Open to import the file to the project. As a result, all the
target points contained in the imported file now appear on the
View pane:

________ .
Q - 21 Lambert Il
" 5126
5128
& 52
258000.00 1 23 My N
8130 5125
" N 5230
.
257350.00
5120
"
257300.00
52
"
257350.00 a2
"
311600.00 311650.00 311700.00 311750.00 311800.00

Survey Yiew...



- The coordinates of these points can be viewed by opening the
Points (All coordinates) document from the Documents tab in the

Workspace pane:

Tutorials

Real-Time Project: Staking Out Target Points

| Hame East Horth Height Status Offsel =]
v
i 5120 31720090 257910850 23.970 [Set Mo offeet
2 5125 709260 257975450 23.700 |Set Mo offset
3 5125 301707.500 258013500 24.310 [Set Mo offset
4 5127 31694630 258027380 24.260 |Set Mo offset
5 5128 671870 258002920 23.710 |Set Mo offset
6 5123 11627500 257957 450 22.700 |Set Mo offeet
T 5130 I1B03.280 | 257976.360 22.040 |Set Mo offset
8 5201 301817510 257996910 24.940 [Set Mo offset
3 5230 1826450 257956600 25.100 Set Mo offset
10|52 1716600 257891120 24.180 Set Mo offset
11 |5242 31726620 257845250 23.980 Set Mo offeet
=
W] 4| Record | 2 MM 4] | o

Survey Vie.. T Paints [4ll Ca I

Third Step: Uploading the Survey Job to the PC Card

(C:\Tmp folder emulates PC Card)

- On the 4SPack menu bar, select Edit> Select All or, on the map,

drag a rectangle surrounding all the points

- Select Project>Upload real-time Job. This displays the PCMCIA Trans-
fer dialog box. This box reminds you of the path to the PCMCIA

emulation (C:\Temp)

- Click OK. The following dialog box then appears:

Upload Job To C:\temph [ x]
Transfer : Azjob: For aperatar

' Selected Targets and References ITUTD4_UE‘

€ Remaining T argets and References
= 2l Targets and References

Inorder of :

ICreation = I

[ -]

Cancel |

I

=
=
(g
=
=1
i o
&
=
7]

- In this box, a default name is prompted for the job (TUTO4_00)
derived from the project name (accept this name)

- Click OK to create the job (TUTO4 _00.job) in the Temp folder.
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a Fourth Step: Field Survey
(Skipped)

o Fifth Step: Downloading the Field Results

(\samples\pcmcia folder on 4SPack CD-ROM will emulate PC Card. This
will allow you to retrieve the desired file, as if it were downloaded from a
PCMCIA)

- Select Project>Download real-time Results. This displays the PCMCIA
Transfer dialog box.

- In the Insert PC card into drive field, type the following:
<CD drive unit>\samples\pcmcia\
In the example below, <CD drive unit> = E:
Inseit FC card it diive : [E-\samplestpemcia |

Then prezz OK when ready |

oK I Cancel |

™ Skip this dialog box if no problem occurs.

- Click OK. In the dialog box that appears, select TUTO. This file
contains the results of the field survey (In fact we have made the
survey for you):

Download Results From E-\samplest... B

From job :

[Tuto DK |
Cancel |

- Click OK. This starts the download operation.
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On completion of this operating phase, the map in the Survey
View... document looks like this:

Lambert Il
A
*,
|
259000.0
=
-
(=]
=4
258500.0 =
=,
7
4010
4300 0
250000.0 ?%
310500.00 211000.00 311500.00

- Note that a new document called “TUTO” has been added to the
document list on the Documents tab of the Workspace pane. This
document is the results file in editable text format. It is stored in
the project folder. Double-click on TUTO to open this document
in the View pane:

_5-1-1-.1-2-.-3-1-.4-1-5.-1‘8-‘1-?- EEENR RS [ TS L F

I

*1,27403{02 16:45:10", " John",""*

xp ujgpt e

[

G

*1,1 "NTF"
*2,'A"6378249.200,"1/F"293.466021294,"5"'1.000000000000,1
*3,"Dx"-168.000,"Dy"-60.000,"Dz"'320.000,1
*4,"'4"0.000000,""Ay''0.000000,"Az"0.000000,¢
#1,02"Lambert 2",1

(i ntens dnoana e A ponnme
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o Sixth Step: Comparing the Field Results with the Initial
Target Points in the Job

- Open the Design View document. This document only shows
points, not baselines

- Zoom in on the area where all the points are located.

P LT
@ [Lambert II
4010
5127 e 1
My5126 1
5128 g 5201
) 4
258000.00 )
5130 5
4300 * o1 5230
s B 3
* 3200 wL
1
5120
o
257300.00 -
)
5242
"
257800.00
11600.00 11700.00 211800.00

Survey Vie... |@ Faintz & C... 3] Design View...l

This map shows the location of each surveyed target point (ver-
tical flag+ leaning flag). The leaning flag is just to remind you
that each of these points was initially planned in the project for
staking out purposes (planned point).
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- To have a closer look into the results, you can open the follow-
ing documents on the View pane:

- Points (All Coordinates) listing the type and coordinates of all
the points of the survey. Additional points are shown that are

not targets:

Logged points (3200, 4300, 3002, 4010): additional
points logged in the field that were not initially planned

in the job

Station location (S2)
Intermediate points (4300 _P1, 4300 P2, 4010 P1,
4010 P2): pivot points used to stake out an inaccessible
point through one of the possible offset procedures (lin-
ear, lateral or intersection)

- Points (Target Coordinates) listing only the coordinates of the
target points as logged in the field while staking out these

points

- Points (Station Coordinates) providing the coordinates of the
base station used in the field

-
=
(g
=
=
i o
&
=
7]

- Points (Target Errors) providing the deviations between planned

and surveyed target points:

Hame

Control_Type

Horizontal_Error

Vertical_Error

Total_Error

4

30 control (Horizordal

1.002

0.002

1.002

30 control (Horizont=l

0.00%

0.009

0003

30 control (Horizortal

3D control (Horizontal

3D control (Horizontal

30 control (Horizordal

30 control (Horizont=l

30 control (Horizortal

3D control (Horizontal

3D control (Horizontal

A EEREEROEE
9@
)
@

==
o
[}
=

30 control (Horizordal

W |4 |Record 0

[»1m] 4]

Survey Yie... | Dhesign Yie... |ﬂ Paints (4] C. |ﬂF‘omls [Targ... T Paints (Targ... Iﬂ Paints [Stati..

- Select File>Close Workspace. This saves and closes the project
contained in the workspace, and the workspace as well.
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Real-Time Project: Determining a Local Grid

In this example, we will determine a new coordinate system (local grid)
starting from a number of surveyed target points used as references.

The target points are provided in the form of a real-time results file that we
will download into an empty project using an “unknown” coordinate sys-
tem.

In the fourth step, we will examine the characteristics of the local grid de-
termined by 4SPack, which incidentally will allow us to introduce the way
4SPack manages its library of coordinate systems. It is worth noting that
4SPack strictly complies with the OpenGIS Implementation Specification
document concerning coordinate transformations.

Finally, in the last two steps, we will introduce the Report Generation func-
tion offering an easy way of producing ready-to-use survey reports.

o First Step: Creating a New Project

- On the 4SPack menu bar, select File>New

- In the New dialog box that appears, select the Projects tab (unless
already done)

- In this tab, select Land Survey Project on the left

- In the Project name edit box, type a name for the new project.
For example, type Tuto5_process

- Click OK. In the Welcome dialog box that appears, check the By
entering all settings check box

- Click Next. In the new dialog box that appears, select Unknown as
the spatial reference system to be used in the new project.
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Keep the default selection in the Time zone field (GMT+01:00):

Land Survey Project Wizard - Region [ x]

i~ Spatial Reference System

[+ v ElB
~ Time zane

I[GMT+U1 :00) Amsterdarn, Copenhagen, Madiid, Paris, Vilnius j

=
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< Back I Hext » I Cancel

Click Next three times.

In the Transfer tab, check the 6000 receiver option allowing data
exchange with a PC card (PCMCIA).

Leave all the other settings unchanged.

Click Finish to allow 4SPack to create the new project. After
4SPack has created the new project, note the following warnings
reported on the Output pane:

Hew Land Survey Project "TutoS_Procesz" !

Creating Project Database... Ok

Creating System Collections... Ok

EFROR : Failed to load data for layer "Adjusted Vectors™ !
EFROE : Failed to load data for layer "Fixed Wectors™ !
EFROE : Failed to load data for layer "Unfixed Vectors™ !
ERROE : Failed to load data for layer "Processes™ |

As reported in the Output pane, all objects from collections can-
not be viewed on the default map document, as the latter uses the
same coordinate system as the project, namely an “Unknown”
system.
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o Second Step: Downloading the Real-Time Results con-
taining the Surveyed Points

(\samples\pcmcia folder on 4SPack CD-ROM will emulate PC Card. This
will allow us to retrieve the desired file, as if it were downloaded from a
PCMCIA)

- Select Project>Download real-time Results. This displays the PCMCIA
Transfer dialog box.

- In the Insert PC card into drive field, type the following:
<CD drive unit>\samples\pcmcia\
In the example below, <CD drive unit> = E:

PCHMCIA Transfer [x]
Insert PC card into drive : IE “eampleshpomcia J

Then prezz OK when ready |

oK I Cancel |

™ Skip this dialog box if no problem occurs.

- Click OK. In the dialog box that appears, select FLEURIO1. This
file contains the results of the field survey (In fact we have made
the survey for you):

Download Results From E:\samples\... B3

From job :
FLEURIO

= Cance\
TuTO

- Click OK. This starts the download operation.
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4SPack then asks which coordinate system to use in the project
as 4SPack has detected that the selected results file refers to an-
other coordinate system. Choose “Current System’”:

Select Coordinate System [ %]
Laok In: IJob FLELRIOM
Syztem | Projection | Datum | Grid
= <Unknowr: <Unknown Mo
anid Wwh584 Yes

1| | i
The selected job containg one of more coordinate system(s)
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that are different fram the curent praject system.
Pleaze zelect the system pou want to keep for your project Caticel

Then, click Go to download the FLEURIO1 file. On completion
of the download operation, note that the project map remains
blank as 4SPack is still unable to reliably locate any points on
the map (“Unknown” displayed in the right-upper corner of the
map).

The following message lines appear on the Output pane:

Warning : According to transfer option 2, new reference point Target? has been created !
Warning @ According to transfer option 2, new reference point TargetS has been created !
Warning : According to transfer option 2, new reference point Targetl5 has been created !
Warning : According to transfer option 2, new reference point Targetl3d has been created !
Warning : According to transfer option 2, new reference point Targetll has been created !

These warnings refer to the Transfer options in the Project Set-
tings dialog box (access: Project>Edit Settings..., Transfer tab).

To display option 2 on this tab, in the When reading results... area,
click H once to display the setting of this option.
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a Third Step: Computing the Horizontal Grid
- On the 4SPack menu bar, select Project>Compute Horizontal Grid...
This opens the Compute Local Grid dialog box
- Click the Add button

- In the Browse dialog box that opens, select all the targets (using
the Shift key):

oK I Cancel |

- Click OK

- Click OK in the Compute Local Grid dialog box. This starts the
horizontal grid computation. On completion of this processing
phase, the following Warning dialog box is displayed:

A new horizontal spstem has been successfully computed
with 5 reference paints (20 or 30)

‘Weget:
Point | East. Ermor | Morth Errar |
§ Target11 (30) 0.020m -0.051 m
§ Target13 (30) 0.012m 0012m
§ Target15 (30) 0.003 m 0.019m
Q Targets [3D] 0m2m 0.010m
Q Taiget? [3D] 0.022m 0.010m

Awerage horizontal erar 0 0.026 m

Please corfim that pou want to keep the new system and update the results |

No
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- Click Yes to confirm that you wish to use the horizontal grid that
4SPack has just determined.

- After this, the Survey View document is as follows:

@ Target1] [wGs 8471
b 8
1000.00 ;
-
=]
-
| od
-2000.00
#2775 e
7
-3000.00 e
PN
H
| oohimnoo Jooo 100000 [00000 |3
Eulvay\l'\ew I

Note that “WGS8471” is displayed in the right-upper corner of
the view. This name has automatically been assigned to the
newly determined spatial reference system.
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o Fourth Step: Displaying the Characteristics of the New
Spatial Reference System

On the 4SPack menu bar, select Project> Edit Settings... This opens
the Project Settings dialog box

Unless already done, select the Region tab. As expected, the spa-
tial reference system now used in the project is “WGS8471”

Click J opposite the Spatial Reference System field. A new dialog
box opens showing the definition of the new system (see below).
Basically this is a compound system consisting of a horizontal
system and a vertical system:

Compound System [ x|
Hame : [l _
Herizantal System : [ /55 4 (Ei[
Wertical System I " H =H Eliipsaid j J

In this dialog box, you can change the default name (WGS8471)
for a name of your choice (if desirable).

Using the J buttons attached to each field, you can scroll up
and down in the definitions of the horizontal and vertical sys-
tems.
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The two diagrams below summarize the architecture of each of
these systems (general cases).

‘ Fitted horizontal system ‘ ‘ Fitted vertical system

Projected system |4 Projection plane
shifts

=

=

‘ ‘ ‘ - I -
Geographic Projection type and Vertical datum | 4 pistance unit S
system definition, distance (EII]ps0|d or and label _.
units and labels geoid model) a

»

Datum + Prime Meridian,

angle units and
labels

Ellipsoid | + Datum shifts

Semi-major axis
Inverse flattening

a Fifth Step: Generating a Report

- On the 4SPack menu bar, select Project>Generate Report...

- In the dialog box that opens, select Logged Reference Points in the
list of possible reports
Land Survey Report [ =]

Select the kind of report you want to create:

Files Report -
Land Survey Overview

ged Points Hepart
iLooged Hefe ort
Planned References Repart
Planned Targets Report
Staked Out Targets Report
Stations Feport _I

-

Stops Report
ok I Cancel |

- Click OK to let 4SPack generate the report (based on an internal
template).
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The report then appears on the View pane, as if it were one of
the documents opened from the Documents tab.

Use the vertical scroll bar on the right to scroll up and down in
the report. The beginning of the report looks like this:

_é‘\‘1‘.l'2'\"3‘\‘A‘\‘5‘\‘E'l'7‘l'3'\‘9 P10 AT 120 130 e TR TR 17 T8

Logged References Report :I

4SPack, Copyright (C) 2001 by Thales Havigation, 5:23/02 9:50:55 AM
v thales navigation com

Project Name : Tuto5_Process
Spatial Reference Systern: WGS 84~2
Time Zone : (GWT+01:00) Amsterdam, Copenhagen, Madrid, Paris, Vilnius

Logged Reference 'Target11'

: November 27 2001 17:40:08.10
ror measurewent : 3D control (Horizental s Werrical)
: Surveyed (LZ Fixed)

626.560 * 0.026
151.453 & 0.030 w =l

o Sixth Step: Editing and Saving the Report

If necessary, make changes to the report content or layout using
the toolbar now displayed under the 4SPack menu bar. You can
also edit text directly in the report, as you would do with any
text editor or office software.

When you are satisfied with the content and aspect of the report,
on the 4SPack menu bar, select File>Save report... or File >Save re-
port As... to save the report.

If you select File>Save report... the report will be saved in the cur-
rent project folder under the default name “Logged References
Report.rtf”. If you select File >Save report As... a Save As dialog
box will open and you will then be allowed to choose the folder
where to save the file and the name under which you wish to
save the file. In both cases however, the file produced will nec-
essarily be an “rtf” (rich text format) file.

Select File>Close Workspace. This saves and closes the project
contained in the workspace, and the workspace as well.
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Introducing Background Map Projects

Background map projects can accompany your land survey projects enrich-
ing them with diverse categories of information. Associating a background
map project with a land survey project is simply made by creating the two
projects in the same workspace. Obviously, the two projects must cover the
same geographic area.

With this example, you will become familiar with the architecture of a
background map project. Incidentally, you will also learn that you can drag
and drop any collection from the workspace pane to any document open on
the View pane. This technique for inserting data into a document is really
simple and in addition can be used in both types of projects.
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o First Step: Creating a New Project
® In this step, you will have to insert the 4SPack installation CD-ROM in
the computer’s CD drive.
- Insert the 4SPack CD-ROM in the computer’s CD drive
- On the 4SPack menu bar, select File>New

- In the New dialog box that appears, unless already done, select
the Projects tab

- In this tab, select Background Maps Project on the left

- In the Project name edit box, type a name for the new project.
For example, type Tuto6_process
Hew [x]

Projects | ‘Workspaces |

Praoject name:

Tutok_Process

;' Land Survey Project

¥ Create new workspace

S dd ko curent workspace

- Click OK. This causes an Open dialog box to open
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Using the Look in combo box in the Open dialog box, select the
following folder on the 4SPack CD-ROM: ..\Samples\OpenGIS
and select the file “World1.mdb”:

i =l & &
&
File name:  [warldl.mdb COpen |
Files of tppe: IDpenG\S compliant databage (.mdb) j Cancel |
[~ Open as read-only

Click Open. This enables 4SPack to create the new project.

o Second Step: Analyzing the Content of the Project

Once the project is created, select the Collections tab in the Work-
space pane and select the single collection present in the project,
named “WORLDMIF”
On the 4SPack menu bar, select View>Properties. The dialog box
that opens displays the properties of the WORLDMIF collection,
which are two types:

- Attributes

- Location

Select the Attributes tab
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- Select any of these items in the list and then click =1 located on
the right to display the properties of this item in another secon-
dary window (no changes allowed in this box):

“WORLDMIF" Properties

Attiibutes | Location I

|

Name Description "Pop_Ruial” Properties

3 Pop_Fem H

23 Pop_0_14 i

#3 Pop_15_64 ) g

123 Pop_£5PIus Attribute Type : |123 Humber j =
Lt

123 Male_0_14 Description : I (%)

23 Male_15_B4 ;

23 Male_BOPlus

23 Fern_0_14 Decimal Places : [0 =

123 Fer_15_64 _

22 Fem_R5PIs Finiirnurn *alue : I

23 Pop_Utban

2 Pop_Fural Default Value : I

12

4 Pop_Ub_Male b i Y alue : I

B P Ll e

Cancel |

Each of the listed items has its own properties that you can dis-
play as explained in the previous point.

- Click OK to close the window last open and then select the Loca-
tion tab on the “WORLDMIF” Properties dialog box. This tab
indicates the geometric properties of the collection which fall
into three categories:

- Geometry type (area)
- Coordinates dimension (2D)
- Spatial Reference System used
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- Click J opposite the Spatial Reference System field to access the
definition of the spatial reference system on which the collection
relies:

“WORLDMIF" Properties
Attributes Lwcatiunl

Geometry Type :

I. Surface j
Coordinates Dimension :
| EEIEE] |
Spatial Reference System :
IILG Latitude/Longitude. WES 84 j J
Datum:  [{Ee WS 841 =
PFrime heridian : I(D Greenwich j J
Angular Unit - Iﬁ Degres j J
I>< I" East j
|Y IT Marth j
|

As you can see the spatial reference system is defined using the
same architecture as the one presented in the previous example
(see page 56).

- Click OK to close the window last open and then OK again to
close the “WORLDMIF” Properties dialog box.
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o Third Step: Creating a Map document in the Project

- On the 4SPack menu bar, select File>New. In the New dialog box,
select the Documents tab. Then select Map in the list on the left
and type a name in the File name edit box (for example:

Tuto6_Map):
New
Dosuments | Projects | Workspaces | -
Report Add to project i
| FHap [Tutos_Process ~ =
=) Graph S
| Table File rame: ; b
[Futct ep &
7]
Falder:

0K | cencel | b |

- Click OK. A new, empty, map document then opens on the View
pane.

- From the Collections tab of the Workspace pane, drag and drop
the WORLDMIF collection on the map document. As a result,
the following appears in the map document:

[LatitudefL

H)

itude. WGS 84
= == |

50°00'00.0000"5

TR AR To AL AL e ey SRS e jn) e [TO0 oo oo oo

TutoE_tap.. I
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o Fourth Step: Working on the Map

For example zoom-in on Australia using the usual tools on the
Map toolbar

Using the Select tool on the same toolbar, select this country on
the map

Right-click on the mouse (keeping the cursor over Australia) and

then select Properties on the pop-up menu.
T | Tual

NWORLDMIF "Australia™ Properties [x]

Attributes | Location |

Courtry

Australia

Capital

Cankberra

F

Pop_1934

17ER1465

Pop_Grw_Rt

15

Pop_Male

797423

Pop_Fem

Ga64045

Pop_0 14

3@31140

Pop_15_64

11769378

Pop_B5PIus

2060950

Nisle_0_14

1965873

hfale 15 64

5941938

|

o]

Cancel | Ll |

As you can see, the project provides a lot of details about this
object shown on the map. This is true for any other country that
you can select on the map.

On the Location tab, the project also provides the coordinates of
all the points used to draw the country borders on the map as

well as the identification of the spatial reference system used to
express these coordinates.

Click OK to close this Properties dialog box



Tutorials
Introducing Background Map Projects

Right-click on the map document and select Legend in the pop-up
menu

Click in the right-upper part of the window that displays to
edit the legend. A new Properties dialog box opens.

On the Style tab, you can define the color and borderline for each
object on the map. This choice applies to ALL objects on the

map. ;
On the Data tab, after clicking EI, you can set a filter on the S
: . =
map. For example, after setting the following filter: oy
2
Abtribute
I»'-\bc Country j
Filter
quuals j IAustraIid
@ gnd O Or
| =] |
Cancel |

And after you click OK three times to close all the legend-related
dialog boxes, you will get the following in the map document:

@D.DDDD"N [ LatitudefL gitude. WGS 84

0°00'00.0000"S

20°00°00. 00005

40°00°00. 00005

E0°00°00. 00005
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a Fifth Step: Creating a Table Document in the Project

On the 4SPack menu bar, select File>New. In the New dialog box
that opens, select the Documents tab. Then select Table in the list
on the left and type a name in the File name edit box (for exam-
ple: Tuto6_Table)

Click OK. A new, empty, table document then opens on the View
pane.

From the Collections tab of the Workspace pane, drag and drop
the WORLDMIF collection on the table document. As a result,
the following appears in the table document:

Country Capital Pop_1994 Pop_Grw_Rt ﬂ
i
1 Belarus Minzk 10222643 0.4
2 Poland WErsE 35309226 01
3 Zimhakue Harare 8657327 25
4 Za.mbia [Caurin] L%lsaka 7318447 S.E
S Zaire: ——"Kinshasa 30981352 33
E Yugoslavia Belgracds 10394026 0.E
7 Yemen Sansa 12304870 3z
|51 Western Samoa Apia 1356349 2z
| Wigstern Sahara i 6425 2E
10 Vietnam Hanoi B4373762 21
11 WEneTLela Caracas 20245826 24
12 Watican City (holy See |Vatican City 1000 G
13 “anuatu Port-vila 150165 A
M4 |Recard 0 ALK | _>|_I

) Tutob Map . T Tuto-_Table..




a Sixth Step: Sorting / Filtering Data

- On the 4SPack menu bar, select Table>Sort

- In the Table Properties dialog box that opens, select “Country” in
the first Order by combo box

Tutorials
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- Click OK. As a result, the table content is re-arranged to show the
data rows in ascending order of country names (sort criterion:

country name in Country column): ;
-
Country Capital Pop_1994 Pop_Grw_Rt ;I =]
- =
i o
F Belgium Brussels 9967378 01 &
22 Belize Belmopan 205000 3E ;
23 Benin Porto-hlovo 4304000 EE
24 Bermula Hamittar 61220 1£
25 Bhutan Thimgphu 1586000 =
26 Bolivia LaPaz B420792 24
27 Boznia And Herzegovi| Sarajeyo 3707000 C
28 Botswana Gabarone 1326796 23
29 Brazil Brasilia 150367000 1E
30 Britizh “irgin Islands  |Rosd Town 18000 11
31 Brunei Darussalam Bandar Seri Begavwan 2673800 63
32 Bulgaria Sofia 5990741 -0z
33 Burkina Faso Cuagadougou 9190791 3=
M |4 |Record O ALK »

Tutob_Map... ] Tuto- Table.. I

- On the 4SPack menu bar, select Table>Data

- In the Table Properties dialog box that opens, select
“Pop_Grw_Rt” in the attribute list:

Table Properties [ x|

Data ISnrt |View |

Collection ITuloB_Plocess:\WDF!LDM\F

Aitribute
Bee Country

Filter

oo
123
122

Capital
Fop_1934
Pap ]

Pop_Male
Pop_Fem

Pop_0_14
Fop_15_FE4
Faop B5FPlus

123
122
23
12z
123

Cancel |

Spply |
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Click [E

Make the following choices in this box.

to open the Attribute and Filter dialog box

Attribute and filter [ ]
Attiibite:
123 Pop Gt =
Filter

iz greater than or equal to

« and O Or

Cancel |

Click OK

Click OK to close the Table Properties dialog box. As a result, the
table document only lists those countries for which the popula-
tion growth rate is greater than 5%, as requested by the above

filter.
Country Capital Pop_1994 Pop_Grw_Rt ~
i ==5
1 Afghanistan Kabul 15513267 5.2
2 Brunei Darussalam Bandar Seti Begawan 267800 BE.Z
gl Gistar Doha 369079 53
4 United Arab Emirates | Abu Dhabi 862000 53

End of the example. Select File>Close Workspace... to save and
close the project and the workspace.
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Creating a New Coordinate System

In this section, you will learn how to create a new coordinate system. You
do not need to open a project to do this. On the 4SPack menu bar, select
Tools>Coordinate Systems... . This opens the Coordinate Systems dialog box
listing all the coordinate systems stored in 4SPack, and from which you can
create a new system. Example of dialog box then displayed:

Coordinate Systems [_ Ol x] ;
EAE X -

" UTM 29 ¢ Holland =
Ite Manyland LOC 5 CH 1903 =
"5 The Netherland 16 Everest 1830 5‘
s Swizerland g Latiude/Longiude WS 84 =
s Bomen 1% <Urkrowrs 7))
It"s Lambert |
s Lambeit I
s Lambert IE
s Lambert 1
It"s Lambert [V
s Lambeit 33
s id
5 WGS B4
It NTF
s Nad 83
Kl | [+]

Assuming you want to create the following system:

Name: United Kingdom
Central Meridian: 2°W
Scale Factor: 0.99960127
Latitude at origin: 49.00°N
Eo: 400 000.000, No: -100 000.000
Projection Type: Transverse Mercator
Datum:  Name: OSGB36
Dx: 375.000
Dy: -111.000
Dz: 431.000
ax=oy=0z=0.0°
Scale Factor: 1.000
Ellipsoid: Name: AIRY
Semi-major axis: 6377563.396
Inverse flattening: 299.324964578

The creation process will go through two different steps: first you will have
to create a geographic system in which you will define the required ellip-
soid and datum. Then you will have to create a projected system in which
you will introduce the required projection placed over the previous geo-
graphic system.
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o First Step: Creating the Geographic System

- Click 2 and select 2D System>Geographic...
- In the Datum combo box, select <New Horizontal Datum>:
Name : |
Datum: | WGS 84 =l J
Piime Meridian i \P:IVTGFS i j

Angular Unit: | Fe Nad 83

+E4 Holland
[Long e CH 1903
Lat E4 Everest 1830
4 WGS 8471
i

- In the new dialog box that opens, click on the Ellipsoid combo
box and choose <New ellipsoid>:

Datum => WES84 [x]
Name : I
Ellipsoid : {¢T0 wWiEs 84 j J
O WGE B4

H ) Dlarke 1880 IGN
4y |© GRS 1380

() Beesel 1841

dz: | Everest 1830
(D anon

-2

ey |n.nnoonn "

ez |n.nnoonn "

k: [1-000000000000

Cancel |
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In the new dialog box that opens, enter the definition of the new
ellipsoid, as indicated below:

Ellipzoid [ %]

Name : [AIRY

Semi-major axis |53775E3 296 m

Inwverse flattening IZES 324364574

Cancel |

=
=
(g
=
=1
i o
&
=
7]

Click OK. This closes the above dialog box. The name of the new
ellipsoid now appears in the active dialog box. In this box, type
the characteristics of the OSGB36 datum (name and shifts), as
shown below:

Datum => WGE584 [x]

Name IDSGBEB

Elipscid: [y aiRy =] -

- |3?5 000 m

dy: |-111.DUDm

d - |431|000m

e |n.nnoonn B

ey |n.nnoonn "

ez |n.nnoonn "

k: [1-000000000000

Cancel |

Click OK. This closes the above dialog box. The name of the new
datum now appears in the active dialog box.

In this box, you create a new “layer” —just one step above the da-
tum level and called “geographic system”— in which you
associate labels for coordinates and an angle unit to the datum
you have just defined. It is therefore important to define a
slightly different name for the geographic system to avoid
confusion between these two definition levels.
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- For example, name the geographic system based on OSGB36 as
follows and define the following labels and angle unit:

Geographic System [ =]

MName : IDSGB3B geosystem

Dawm: | DSGB35

5.

PFrime Meridian : I(D Greenwich jJ
1
¥

Angular Lnit Iy Dedgree

ILE I—’ East
IUSJ IT North j

Cancel

- Click OK. This closes the active window and takes you back to
the Coordinate Systems dialog box. The list now includes the new
geographic system you have just created.
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o Second Step: Creating a Projected System

- Click k=
- In the dialog box that opens, enter the following:

and select 2D System>Projected...

Projected System

Marme IUmted Kingdom

Geographic System : It,ﬁ DSGE3E geosystem j J H
Frojection : I Transverse_Mercator j =
(g
talze_easting 400000.000 m S
talse_northing -100000.000 m =0
central_meridian__| 20000 0000 e
|atitucie_of_origin 43°00'00 0000 17
scale_factar 0.33960127]
Linear Lnit : I(ﬁ meter j J
3 |- East =
Jn [+ Herh =

Cancel

- Click OK. This closes the active window and takes you back to
the Coordinate Systems dialog box.

The list now includes the new projected system you have just

created:
Coordinate Systems H=

AR

4 <Unknown ™EUTH 29 15 Nad 83

1 wWGS g4 e Marpland LCC 15 Holland

t4 UTM 23 g The Metherland 5 CH 1903

[_I Maryland LCC ™ Switzerand 15 Everest 1

1 The Netherlands e Bomen 1“5 LatitudesL

I_-I; Switzerland e Lambert | ts05GB36c

I_I, Bomeo ™ Lambert Il ]_vQ’: <Unknowr

[_I Lambert | ™ Lambert IIE

4 Lambert Il s Lambert Il

4 Lambert IIE e Lambert IV

t I Lambert Il Mg Lambert 93

[-_I- Lambert I

I_-I,- Lambert 93

I_-I; gnid

- agrid

< | i

L]
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3. 4SPack Functions

This section provides detailed information on all the functions available in
4SPack. To try to be as exhaustive as possible, we will first provide a brief
description of all the commands available from the 4SPack menu bar. Sec-
ond, we will present in more detail some of the 4SPack features not
described elsewhere in the manual.

File Menu

New: Opens the New dialog box to create a document,
workspace or project

Close xxx: Closes the active document (xxx: table, graph, re-
port or map)

Save xxx As.... Saves the active document (xxx: table, graph, report
or map)

HoedSy

iy
=
=
(]
(=1
e
=
7]

Open Workspace...: Opens the workspace that you choose in the list of
workspaces. If a workspace is already open in
4SPack, this workspace will be closed before open-
ing the selected one

Close Workspace: Closes the currently open workspace. Saves the
workspace and its project(s) before closing them all

Print xxx.... Prints the active document (xxx: table, graph, report
or map)

Print Preview: Previews the active document to see what it will
look like when printed

Print Setup.... Opens the Print Setup dialog box to choose printer
settings

Recent Workspaces: Lists the 4 workspaces last open. Selecting one in
the list closes the currently open workspace and
opens the selected one

Exit: Exits 4SPack
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Edit Menu

Undo:

Redo:
Cut:

Copy:
Paste:

Delete:

Rename:

Select All:

Insert New Object:

Links...:

Objects:

View Menu

As Workbook:

Workspace:

76

Undoes the last action performed (unless it is a de-
lete or add action)

Cancels the last Undo action performed
Cuts the current selection to the clipboard
Copies the current selection to the clipboard

Pastes the data from the clipboard at the insertion
point

Deletes the document currently selected in the
Documents tab, or the object currently selected in the
active map document

Renames the document currently selected in Docu-
ments tab

(Insertion point must be in an open report
document) Selects the entire document

Prompts you to enter a new object into the active
report, at the insertion point

For an object selected in the active report, shows the
definition of the link through which this object is
present in the report (in the case of an object in-
serted into the report by reference)

Edits the selected object in the active report docu-
ment.

Configures the View pane as a workbook, i.e. with
tabs in the lower part providing easy access to any
open document

Shows/hides the workspace pane
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Output: Shows/hides the output pane

Ruler: Shows/hides the ruler on top of the active report
document
Refresh: Refreshes the content of the open map document

Properties: Shows the properties of the selected collection

Table Menu

(Available only if a table document is active in the View pane.)

Data: Provides access to the Data tab in the Table Properties
dialog box. Used to remove, re-arrange, restore and
filter the attributes present in a table document. The
types of attributes shown in a table document come
from a given collection.

ES
=
=
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Sort: Provides access to the Sort tab in the Table Properties
dialog box. Allows you to list the rows of attributes
according to your criteria.

View: Provides access to the View tab in the Table Properties
dialog box. Shows the spatial reference system and
the time zone attached to the table document.

Report Menu

(Available only if a report document is active in the View pane.)
Font: Lets you choose a font for the current selection

Bullet Style: Adds/removes a bullet at the beginning of the cur-
rent paragraph

Paragraph...: Lets you define the characteristics of the current
paragraph

Tabs: Lets you set tabs for the current paragraph.
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Graph Menu

(Available only if a graph document is active in the View pane.)

Legend:

View:

Zoom out:

Map Menu

Provides access to the Legend tab in the Graph Proper-
ties dialog box.

Provides access to the View tab in the Graph Properties
dialog box. Shows the spatial reference system and
the time zone attached to the graph document. Also
lets you define a title for the graph. The title will
then appear above the graph in the document.

Restores the normal (non-magnified) graph in the
active graph document.

(Available only if a map document is active in the View pane.)

Select:

Zoom In:
Zoom Out:
Zoom To Fit:

Grabber:
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Selects one or more objects shown on the map. Mul-
tiple selection is accomplished either by dragging
the mouse cursor around the desired objects or by
selecting the objects one after the other. You have to
hold down the Shift key to add new objects to the
first selected object

Zooms in on the area where you click or drag
Zooms out from where you click or drag

Adjusts the map scale so that all the visible objects
present on the map can be seen

Shifts the map as instructed. The map shift directly
proceeds from the length and orientation of the
segment you drag on the map
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Distance: Measures the distance between two points that you
draw with the mouse. To use this tool, hold down
the mouse button on the first point and then drag the
mouse to the second point. The tool then continually
indicates the distance between the start point and the
current position of the mouse cursor

Set Active Collection: Allows you to choose the type of object you want to
place on the map, equivalent to using the combo box
on the Map toolbar

Draw Points: Allows you to add a point on the map
Draw Lines: Allows you to add a line on the map
Draw Areas: Allows you to add an area on the map

Ruler: Shows/hides the coordinates on the map
Grid: Shows/hides the grid on the map

Legend: Provides access to the Map Properties dialog box,
Legend tab. This tab allows you to choose the objects
you want to show or hide on the map. You can also
define the visual aspect that 4SPack must give to
each type of object (color, icon, shape, label, etc.)

NoedsSy
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View: Provides access to the Map Properties dialog box, View
tab. This tab indicates the coordinates of the map’s
current central point, the scale currently used, the
name of the coordinate system (Spatial Reference
System) used and the current settings for the map
viewing options (grid and ruler)
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Project Menu

Set Active Project:

Import Data From Files...:

Export Data to Files...:

Group Points...:

Ungroup Points...:

Change Into...:

Upload real-time Job....
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Allows you to choose which project must be active
(you have to make this choice if there is more than
one project in the workspace)

Allows you to import different types of data to the
project database. Each type may be in various for-
mats:

- Points (NMEA or custom)

- Vectors (custom)

- Raw data (SBIN, SVAR, SFIX, proprietary
formats)

Allows you to export different types of data to a file.
Each type may be in various formats:

- Points (NMEA or custom)
- Vectors (custom)

Transforms the selected points in the active map
document as a line or an area. The points involved
in this operation may be deleted or kept unchanged.

Creates separate, independent points from the points
forming the selected line or area. The selected line
or area can be kept unchanged or deleted.

Used to change the type of the point currently se-
lected in the active map document

Used to transfer a job to the field equipment in order
to assist the operator in his/her real-time survey
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Download real-time Results: Used to transfer the results files of a real-time sur-
vey, once complete, to 4SPack for further analysis

Process Single Site.... Used to compute an averaged position solution for
the selected site using the field observations avail-
able for this site

Build Process Scenario.... Examines or re-examines all the observation files
available in the project to deduce all the possible
baselines that can be processed, making assump-
tions on which points are reference points and which
ones are not. This command is automatically run
following data import so that you can directly run
the Process Baselines... command

Process Baselines.... Processes all or some of the baselines reported in
the scenario (see previous command). The result of
each processed baseline is a vector

Adjust Baselines.... Runs network adjustment processing on the vectors
resulting from the previous command. The purpose
is to issue a single solution for every surveyed point
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Compute Datum Shifts.... Computes the datum shifts based on the reference
points that you specify

Compute Horizontal Grid.... Computes the characteristics of a horizontal grid
based on the reference points that you specify

Compute Vertical Correction.... Computes the characteristics of a vertical correction
based on the reference points that you specify

Generate Report..... Automatically generates a pre-formatted report in
RTF format after you choose the type of data for
which you want a report to be created
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Edit Settings...:

Insert Project Into Worksp...:

Opens the Project Settings dialog box containing four
different tabs. The project’s coordinate system and
time zone are defined on the Region tab. The opera-
tors’ list for the active project is defined on the
Operators tab. The geocodes, and corresponding
meanings, that can be associated with the points of
the active project are defined on the Geocodes tab.
The Transfer tab is used to define the type of survey
equipment used in conjunction with 4SPack and the
associated data exchange means (PCMCIA or serial
port). It is also used to set a number of processing
choices that 4SPack will need when you download
field data.

Allows you to add a project from another workspace
to the currently open workspace. In fact, it is still the
same single project, but seen from another work-
space. If for example you make changes to this
project, these changes will also appear when you
open this project in the original workspace. 4SPack
can only open a single workspace at a time.
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Tools Menu

Geoids: Launches the Geoids utility in a separate window
(see Section 9)

Coordinate Systems.... Provides access to the library of coordinate systems
created in 4SPack. Window fitted with powerful
import, export, add, edit and delete functions.

Test Transfo.... Launches a utility used to test coordinate transfor-
mations in a separate window. You must specify the
source and target coordinate systems. Transforma-
tions can be run in one direction or the other, which
means the functions of “target” and "source" sys-
tems can be swapped between the two systems
involved, depending on the direction you choose for
the transformation.

Leap Seconds.... Lets you edit/add/delete leap seconds for any given
date
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Test Time.... Opens the Test Time dialog box in which you can
convert any GPS-formatted time (i.e. week, sec-
onds) into local time (day, hours, minutes, seconds),
taking into account the specified local time zone

Customize.... Opens the Customize dialog box containing three
tabs. The Toolbars tab lets you choose which default
toolbars to display in the 4SPack window. Other
viewing options can be set on this tab. The Command
tab lets you move the available 4SPack command
buttons to any toolbar. The Tools tab is used to
add/remove new programs to the 4SPack Tools
menu.

Options.... Opens the Options dialog box in which you can set a
number of editing options concerning report docu-
ments
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Window Menu

Cascade: Arranges the open documents in cascade configura-
tion
Tile Horizontally: Arranges the open documents in horizontal tile con-
figuration

Tile Vertically: Arranges the open documents in vertical tile
configuration

Close All: Closes all the documents open in the View pane

{Open Documents List}: Lists all the documents open in the View pane.
Checking one of them makes it the active document.

? Menu

User's Guide: Opens the electronic User’s guide in Acrobat
Reader

Explain: Not implemented

About 4SPack.... Displays the software version, licensee name and
list of installed software applications. Provides ac-
cess to another dialog box allowing you to unlock
software options after getting a password from
Thales Navigation. The password is tied to a per-
sonal code deduced from the computer hardware.
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Working in a Map Document

The following tools are available to work in a map document:
- Toolbar:

Grab button : slides the map in
the direction in which you drag
the mouse cursor, by a value tied
to the distance traveled by the
cursor while being dragged

Zoom-to-fit button:
adjusts the map scale
so that all the objects

present on the map

can be seen

j|xx.|

§o!

2,

| PatProjt:\Sites

JJ’E ([1/167000 =

I
| |
Select Scale factor: choose a c s Layer combo box. Point, Line, Area
button: once| |preset value from the combo| | £ ] Combined with one of buttons: once one
clicked, any box. Clicking on the zoom- 3lle the three buttons on of these has been ey
object on to-fit button will also cause £ § the right, allows you to clicked, the corre- = =
the map can the scale factor to be up- £ £ create new objects in sponding object can = 72!
be selected dated to reflect the changes 8 o the project database. be created in the Q v
then produced N .S. These objects will then project database. =8
appear on the map This object will then = %
appear on the map =
- Popup menu on map: @
W Selsct
@&, ZoomIn
), Zoom Out
@ Zoom to Fit
¥ Grabber
& Distance
Set Active Collection 4

% Draw Points
== Dranes
W Dra Surfaces

| v Buler

v Giid

[ g [Ts Seleet

=% Legend @, Zoom In

@& View &, Zoom Out
@ Zoom to Eit

- Map menu from menu bar: g g

& Distance

Set active Collection
. Draw Points
= [rawilines
B Draw Sufaces

Buler

and

=F Legend
& View

Eropemes
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o Adding an object to a collection from the map

For example, open the Tuto2 Process project created in the Tutorials sec-
tion. Follow the instructions below to create a new reference point in this
project. The point will be named “LandMark#10”.
- On the Map toolbar, in the combo box located on the right, se-
lect <Project_Name> \ Points:

V” A Y ITuIUZ_PrUcess.\PUinls :
T

U2 Process | ines

- On the Map toolbar, click x|

- Move the mouse cursor over the map and left-click where you
want to create a new point. A new dialog box opens showing the
coordinates of the new point resulting from where you clicked
on the map. This dialog box shows the coordinates of the point
in the project’s spatial reference system. Example:

Mew Points Feature Properties [ %]

Attributes  Location |

Spatial Feference System :

I_-I,- Lambert [l j J

East

Moith |2ssw 33302

Height |0.noo

’TI Cancel | Apply |

- Ifthis point is accurately known, you may need to enter its
coordinates to be exactly those known for the point
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Select the Attributes tab. In the first field, type a name for the new
point. In the second field (a combo box), choose the type of
point you are creating. Example:

Planned Reference =

Station

Logied Reference
Logged Poirt
Stacked Out Taroet
Intermediste Point

Click OK. The new point now appears on the map. Its representa-
tion on the map relies on the definition of a layer that is
associated with the type this point belongs to. We will come
back to this particular point in the next two paragraphs. Example
of point representation:

|
LandMark$#10

T

You can quickly create as many points as required having the
same type as this one by holding down the Shift key and clicking
repeatedly on the map where you want these points to be cre-
ated. In this case, 4SPack skips the display of the New Points
Feature Properties dialog box and directly creates the points.
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Lines & areas can be created using the same technique. On the map toolbar:

- Select <Project_Name>\ Lines in the combo box, click ﬂ, then
start drawing the line on the map. Click on the start point, then at
the end of each new segment forming the line. To end the line,
make a double click. In the dialog box that opens, the Location
tab shows the coordinates of the points where segments end or
start. The line attributes shown on the Attributes tab only consist
of 4 possible geocodes plus a comment field.

- Select <Project_Name>\ Areas in the combo box, click ﬂ, then
start drawing the limits of the area. Click on the start point, then
at the end of each new segment forming the area. Make a double
click on the map to close the area. If you double-click on a point
other than the area’s start point, 4SPack will automatically create
the missing segment allowing it to close the geometric figure. In
the dialog box that opens, the Location tab shows the coordinates
of the points where segments end or start. The area attributes
shown on the Attributes tab only consist of 4 possible geocodes
plus a comment field.

o Showing/hiding a collection on the map

- On the map pop-up menu, select Legend. This dialog box pro-
vides the list of existing layers. If the button opposite is checked,
then all the objects from a collection meeting the criteria of this
layer (see below) will be visible on the map. On the contrary, if
this button is cleared, none of these objects will appear on the
map.
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o Adding a new layer on the map

As explained earlier, representing any object from a collection in the pro-
ject database resorts to the use of a layer. In any project that you create,
there is a number of default layers created by 4SPack itself. However you
can create as many layers as necessary for a given collection. For example,
with points, you can create as many types of layers as there are different
types of points.

To add a new layer, you have to:
1. Choose the collection on which the layer will apply to
2. Name the layer

3. Define a filter on the attributes of the source collection. In fact,
the definition of the layer will result from the choices you make
in this step

4. Define a style (icon and associated text) specific to the layer.
4Spack will refer to this style to represent each of the objects
meeting the layer criteria.
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In the example below we will create a new layer called “Reference Points”
corresponding to any object from the Points collection for which Type=
Reference Points. This will be done using the Tuto2 Process project that
we created in the Tutorial section.

- On the menu bar, select Map>Legend

- On the Legend tab, click =
- In the new dialog box that opens, select “Points”:

Dpen collection [ ]
Laak In: If Tuto2_Process collections j | |
™ dveas

Lines
=] Survey
Callection name: |Points Ok I

Callections of lype: IMap Layers [points, ines, surfaces) j Cancel |
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Click OK. In the Layer Wizard: Data dialog box that opens, type a
name for the new layer in the Alias field. For example, type
“Logged References”

Then click i

In the new dialog box that opens, set the attribute filter as shown
in the screen capture below:

on the right

Attribiute:
[z Type =l
Filter
quuals j
& gnd O 0Or
| = [
el _|
Click OK. A new dialog box shows the filter settings you have
just made:
Collection: ITuth_Prncess'\F'nints J
Alias ILDgged References
Filters
Attiibute [_Filter
123 Type =5

< Back I Next > I Cancel
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Click Next. The Style dialog box now displays. You can do the
following to customize the appearance of an object on the map:

Label definition area. If you clear the Text button, there is nothing
else to be defined in this area. If on the contrary this button is
checked, you have to define:

- The attribute used as label

- The color used for characters

- Background color (if Back button checked)

- Location of the label with respect to the icon (9 preset locations)

Layer Wizard : Style [ %]
W Test  [me Name =l
‘e o i B Use these
ame
[ Back buttons to s}
—I * o |_] adjust the o= =
% Symbol size of the =N
object on the o
¥ Line - map :P‘ o
o6
I Fill a ~
& Nomal  Selected
A
< Back IWI Cancel
Icon definition area. If you clear the Check this button to see
Symbol button, there is nothing else what the object looks like
to be defined in this area. If on the when selected
contrary this button is checked, you
have to choose the representation of
the object in the combo box opposite This area is constantly
the button. updated to show the aspect |—
Then, depending on the symbol of the object as you define
chosen, you have to define additional the style
parameters, such as:

-Line color and width
- Fill color and effect

91



3 4SPack Functions
Working in a Map Document

- When you have finished with the definition of the style, click the
Finish button. The new layer now appears in the Map Properties
dialog box. As a default setting, the check button opposite has
been checked so that all the objects meeting the layer criteria be
seen on the map:

Legend | View |

ESEIED

v# Logged Points
W& Stacked Out Targets
W2 Planned References
[l Flanned T argets
W Lines

W& Areas

¥|# Logged References

ok I Cancel | Ll |

Incidentally, this dialog box includes a number of buttons that can be used for
the following:

- to modify an existing layer
- |ﬁ| to delete the selected layer from the legend
- |1| to move the selected layer upward in the list

- |i| to move the selected layer downward in the list

- Click OK to close the dialog box. The map is updated to take ac-
count of the change in the legend, which now includes a new
layer.

92



4SPack Functions
Working in a Map Document

o Deleting an object in a collection from a map document

On the map, select the object you want to delete

Press the Del key or on the menu bar, select Edit>Delete. A warn-
ing message appears asking you to confirm your choice

Click Yes to allow 4SPack to delete the object.

o “Change Into” Function

This function is used to transform the type of a point. For example, you can
change a logged point into a logged reference point. To use this function:

On the map, select the point you want to change
On the Project menu, select Change Into... The following dialog
box appears:

Change Into [ x]

Change Selected Points

INTO :

Ok I Cancel |

In the INTO combo box, choose the new type desired for the point
and then click OK. As a result, the map is updated to show the
type change.
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Working in a Table Document

o Creating a Table Document

- On the menu bar, select File>New

- Select “Table” on the Documents tab. Name the new document by
typing a name in the File Name field (for example type “Tablel”

- Click OK. A new blank table document opens on the View pane.

4SPack builds a default table not necessarily containing all the object at-
tributes pertaining to the collection for which you are creating a table
document. 4SPack lets you change the organization of the table document
to suit your particular needs. For instance you can add/delete data columns,
place a filter to list only those objects meeting the filter criteria or list the
objects in a given order.

- Open a table document. For example, use the tutorial project
called “Tuto2 Process” that you created in Section 4 and open
the Points (All coordinates) document

- On the menu bar, select Table>Data. The Table Properties dialog

box opens listing all the attributes (columns) currently viewed in
the table document for each object (rows) in the collection.

Table Piopeities [ ]

Data |Sorl |View I

Collection: ITuto2_Pr0cess:\F'Dints

Attribute Filler [
vl #ge | Name

# East

# Notth

# Height

123 Status

123 Offset_Mode

122 Fixed e
123 Horizantal_Precision

123 “ertical Precizion 53]

’TI Cancel | Apply |
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o Adding an Attribute to a Table Document

- In the Table Properties dialog box, click ). The new dialog box
that opens allows you to choose the attributes that you wish to
see in the table document. The default list shown in this table
provides all the attributes that are not currently present in the ta-
ble document. (You could also list all the possible attributes by
checking the Show all attributes radio button.)

- To add a new attribute in the table document, simply select it

and click Add:
Select attributes [x] I
' Show remairing attibutes only " Show all attrbutes
Mame | Description | -
Abe Geocode] Free geographic code 1
Abe Geocode? Free geographic code 2 'ﬂ B
Abe Geocode3 Free geographic: code 3 g 7))
Abe Geocoded Free geographic code 4 ) i-g
B Comment Point description :F. -]
123 Target_Fasting  Target coordinate =R
123 Target_Northing Target coordinate a =~
123 Target_Height  Target coordinate

123 Contiol_Type  Conbrol lpe for ermor measurement
Time of solution

2z PP Distance between P1 and P [m)]
2z P2p Distance between P2 and P [m]
123 Side Lateral offset side

123 | lze Indirates wheather naint iz involved in the lonal oends j

Add Cancel

The newly added attribute now appears at the end of the attrib-
utes list in the Table Properties dialog box.

You can change the rank of this attribute in the list.
To do this, select the attribute and click |1| until the attribute is

at the desired position in the list. The first attribute in this list
will appear in the first column in the table and so on

- Click OK. A new column now appears in the table document.
This column contains the attribute you have just added.
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o Removing an Attribute from a Table Document

Temporary removal:

- On the menu bar, select Table>Data. This opens the Table Properties
dialog box.

- Inthe list of attributes, clear the check button opposite the name
of the attribute to temporarily remove it from the table.

- Click OK. This removes the concerned column from the table.

To re-enable this attribute in the table document, re-check this
button.

Normal removal:

- On the menu bar, select Table>Data. This opens the Table Properties
dialog box.

- Inthe list of attributes, select the attribute you want to remove
from the table document.
- Click |ﬁ| This deletes the attribute from the list.

- Click OK. This removes the corresponding column from the ta-
ble.
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o Setting a Filter on an Attribute

Setting filters on attributes allows you to list only these objects in a table
document that you are interested in viewing. The result of this operation is
that the table document will contain fewer objects (fewer rows).

- On the menu bar, select Table>Data. This opens the Table Properties
dialog box.

- In the list of attributes, select the attribute for which you want to
set a filter. For example, select “Horizontal Precision”.

- Click . In the dialog box that opens, make the following

choices:
Attribute and filter [ x]
Attribute
|123 Horizontal_Precizion j
Filter
Iis greater than j II] [iz]

@ gnd O Or

| [

Cancel |

- Click OK (twice). The table document now only consists of a
single row showing the only object meeting the filter criterion.
This criterion is recalled just under the column header.

8 Points [All Coordinates).thl

Horizontal_Precigion Vertical_Precigion Type

i =0.08

0.076 0057 |Logged Paint

| 4| Record | 0 I3 ICIIEN| I

Design Vie... | 2] Graphi.aph T Points [l Co...
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Working in a graph document

o Creating a graph document

- On the menu bar, select File>New

- Select “Graph” on the Documents tab. Name the new document
by typing a name in the File Name field, for example, type
“Graphl”.

- Click OK. A new blank graph document opens on the View pane.

o Defining the X and Y Axes

You need to have a table document open on the View pane to create a
graph in the graph document. Choose one or two columns to be involved in
the definition of the graph. If you select a single column, then its content
will necessarily be used to define the Y axis and a dimensionless, linear
scale will be used as default setting on the X axis.

- Open a table document containing some interesting data that you
would like to plot on a graph. For example, use the tutorial pro-
ject called “Tuto2 Process” that you created in Section 4 and
open the Points (All coordinates) document in this project

- On the Window menu, select any of the options allowing 4SPack
to show the two documents side by side on the View pane (Tile
Horizontally for example)

- In the Points (All coordinates) document, use the horizontal scroll
bar to display the Vertical _Precision column

- Select this column by clicking in the column header

- Drag and drop the column header within the empty Graph docu-
ment.
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A graph now appears in the graph document, as shown below:

B2 Graphi.gph = 10fx]

002

o
Index 0 Index 1 Index 2 Index 3 Index 4 Index 5 Index 6

Vertical Precision——

Horizontal_Precision | Vertical Precision Type =

g

0,000

|| Record 0 DI v

Graphil goh_ ) Paints (41 Co. |

o Adding a new curve on the same graph

Right-click anywhere within the graph document and select Leg-
end in the pop-up menu. The Graph Properties dialog box opens

On the Legend tab, click 2=
Select “Horizontal Precision” in the PLOT field (located in the
Data area at the bottom of the dialog box).

Click OK. The Graph Properties dialog box now shows two items
on the Legend tab:

Legend | Wiew |

e+ #]

[w| & Fuoints
[w| = PFuoints

Click OK. Two curves are now plotted on the graph with differ-
ent colors: one for the vertical precision, the other one for the
horizontal precision.
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Both use the same X axis.

2 Graph1.gph [_ o] <]

0.02

0
Index 0 Index 1 Index 2 Index 3 Index 4 Index 5 Index B

Horizontal Precision—— Vertical Precision——

o Zooming in on a Graph

- Drag horizontally (along the X axis) on the graph. The selection
resulting from the drag operation appears in black:

& Graphl_gph [_[O]

0.0

oo4

0.0z

0 -
Index O Index 1 Indes 2 Index 3 Indes 4 Index & Index 6

Horizontal Precision— Vertical Precision—

- When you release the mouse button, 4SPack zooms in on the se-
lected region in order to show this region using the total width of
the graph document:

#5 Graphl.gph [_[D[x]
0.0
004
0.0z
o
Index 2 Index 3

Horizontal Precision— Vertical Precision—

- To come back to normal size, right-click anywhere on the graph
document and select Zoom Out on the pop-up menu.
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Coordinate Systems

The following two types of coordinates systems are supported by 4SPack:

System Category Definition Icon used
Fitted Projected system + Local correction 2k
2D Proiected Geographic system + Projection type + dis- Mg
(horizontal) ) tance unit and labels used
Geographic Esaétém definition + angular unit and labels s

Horizontal system (one of the three catego-

I
?D Compound ries above) + Vertical system L
(horizontal Datum definition + distance unit and labels
& vertical) | Geocentric used S L
Datum Ellipsoid + shift values + scale factor it
Ellipsoid Semi-major axis + inverse of flattening None

Local correction: Based on the equation of a straight line (with specific value at
the origin and specific gradient)

Projection type: Conic stereographic, transverse or oblique Mercator, etc.

Datum: Ellipsoid + shift values

ES
=
=
(]
(=1
e
=
7]

NoedsSy

NOTE: 4SPack strictly complies with OpenGIS concerning coordinate
transformations.

Use the command Tools>Coordinate Systems... on the menu bar to work on
the coordinate systems available in 4SPack. The set of available buttons in
the upper-right corner of the window allows you to import/export (in text
format), add, edit and delete your coordinate systems.

N - 1~

EEEERS

1B Urinovin-] 5 gid 5 Nad 83

1 WG Bg EUTM 23 15 Holland

L uTM 29 1 Maryland LCC g CH 190

13 Maland LCC 1 The Netherland TF Everest 1

111 The Netherlands 't Switzerland 15 Latiude/L

It 1 Switzerland % Bomeo 19 cUnknow

It4 Borneo 1" Lambert |

1L Lamben | T Lambert Il

It Lambert Il 1M¢ Lambert IIE

It% Lambert IIE 1" Lambert Il

1 Lambet Il 1 Lambert I/

12 Lamben 1 1 Lambert 93

It1 Lambert 93 e grid

1% aid 5 WGES 84

Lpat TsNTF

4 | i
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Geocodes & Operators

In the Project Settings dialog box that you can access from the Project menu,
4SPack lets you define a list of operators and a list of geocodes for the pro-
ject. Any list of operators or list of geocodes can be saved as a text file for
further use. To work with a list previously saved as a text file, use the Load
button to load this file into 4SPack.

The list of operators may be useful for real-time surveys. When you upload
a job to field equipment, you can specify the name of the operator in charge
of the field survey. Later on, this name will be downloaded to 4SPack to-
gether with the associated field results. This allows you to know the names
of the different operators that worked on the survey.

The list of geocodes is just a memo to remind you of the meaning of each
of the geocodes used in your surveys.

To access these two lists, on the menu bar, select Project>Edit Settings... The
list of geocodes is shown on the Geocodes tab. The list of operators is
shown on the Operators tab.
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Editing an Object in a Collection

As you progress in your survey, and before you undertake such operations
as baseline processing or network adjustment, the objects you are working
on may require edits to some properties. Note however, not all the attrib-
utes can be changed.
Typically, you may need to edit a point to change the following attributes:
. Classic attributes:

- Name

- Type

- Geocodes

- Comment

And also:

- Control type: this attribute is used to define the spatial dimen-
sion of a point (1D, 2D or 3D). For example, selecting 1D for a
point means that only its Z or Altitude coordinate will be used in
the computations involving this point.
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- Fixed (Constraint): this attribute defines the degree of freedom
assigned to a point (floating, fixed horizontally or/and verti-
cally). This parameter is of the utmost importance in the baseline
processing and network adjustment procedures. It is the user’s
responsibility to know how each point should be set regarding
this attribute.

- Target coordinates (if appropriate): only relevant to planned
points for which theoretical coordinates (“target” coordinates)
are defined in a real-time project. The field equipment in fact
uses these coordinates (stored in the job in progress) when guid-
ing the field operator to these points (staking-out operations)

. Geometric attributes:

- Location (approximate, computed, preset or adjusted depending
on how far you are in your survey)

- Spatial reference system in which the point’s coordinates are ex-
pressed.
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Editing an object stored in the project database can only be achieved from
within a map or table document created in the project. Whatever the docu-
ment you use to do this, the changes will then appear in both documents,
and also in any other document in the project mentioning this object.

Accessing the Properties dialog box from a map document:
- Select a point on the map
- Right-click on this point and select Properties in the pop-up menu
- In the dialog box that opens, make the changes required.

Accessing the Properties dialog box from a table document:
- Select the row in the table providing the attributes of the point
- Right-click anywhere on this row and select Properties in the
pop-up menu
- In the dialog box that opens, make the changes required.

[T; geleect
@l Zoom [n
E, Zoom Out
@] Zoom to Fit
4 Grabber
£ Distance
s 00000 Points "Lch_0320" Properties E
L setActive Collection v
% Draw Paints Attributes I Locationl
| == DirawLites —
B [z Bl frces e Leh 0320 2
— Type Logged Point
Buler Geocode]
|v Gid Geocodez
o Legend — Geocoded
= @V — Geocoded
e Commenit
Target_Fasting 0.000
Target_Morthing 0.000
Target_Height 0.000
Cantral Type Mone ﬂ
| Hame East__
v | N
(1 lser neon 0431 216 59196 45 Ok I Cancel | Heiell] |
B Copy 309294 656 26258505
Ei 30! 260193.57
4 Selectal 297972.005| 24710881
5 = 311448920 25729950
[ b 204793713 25358181
= &) sont
A 20876013 25289202
& View
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Creating Custom Formats

With 4SPack, you can easily create a data import or export format suited to
your needs. All the creation process takes place within a single dialog box
that you can access by following the procedure below, after opening a pro-
ject in 4SPack:
- On the 4S Pack menu bar, select Project>Import Data From Files... or
Project>Export Data to Files...
- Inthe left-hand area of the dialog box that opens, select Points or
Vectors, depending on the type of object for which you want to
create a custom format

- Click on 2l to create a new format, or ZI to make changes to an
existing custom format after selecting its name in the right-hand
list. The dialog box that opens allows you to define a new format
or to modify the existing custom format.

This dialog box is divided into 5 main areas as shown in the figure on the
next page:
- Area allowing you to name the file that will contain the created
custom format (1)
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- Area allowing you to choose the parameters that can be inserted
into the custom format + insert buttons + Header/Body selection
buttons (2)

- Area for editing the header of the custom format (3)
- Area for editing the body of the custom format (4)
- Area providing instructions on how to use this dialog box (5).
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Dialog box allowing you to create a custom format:

Custom Format [Points]

 Field Selection

$Project

$Humber
Extension let $Date
$Time

Name I

Ir the Field Selection
Double click ta insert a field,
+Fress Chrl and double click to edit the format and insert a field.

I the Format Header or Format Body;
Double click to select a field.
Prezs Gl and double click to edit the format

i~ Format Header

o o

i~ Format Bod

El
=
_»I_I

ﬂ Irsert

oK Cancel

@)

To create a new custom format, follow the instructions below:

I.

106

In the Name field, enter a name for the new format. In the Exten-
sion field just below this field, enter the file extension (3
characters max.; default: txt) for the created file

Start with the definition of the header by checking the Format
Header radio-button. All the fields that can be inserted into the
header are listed in the Field Selection list box

Choose one of these fields from the list and click on the Insert...
button. A new dialog box opens asking you to specify formatting
instructions for this field

Depending on the type of the field, you will have to define its
length (width), the number of decimal places if it’s a numeric
field, its format spec if it’s a date or time, and possibly the asso-
ciated text (use \t to insert a tab within the text box).
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For example, you can enter the following formatting instructions
in this box after you have selected $Project in the list:

Field Format [ %]
widh [z
Decimal places l—
Format I—Ll
Test[tab=4) [ Surveporsit |
,TI Cancel |

4. Click on OK. The Format Header edit box now contains the fol-
lowing information:

Format Header
[$Project:12]. Surveyorsht ;I

-
i ¥

You can change the formatting parameters by selecting them di-
rectly from within this edit box.
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field name, within the square brackets, and is separated from the name by the “:
symbol.

If you could have defined a number of decimal places for this field, this number
would have been inserted just after the “Width” parameter, also separated from

.

this parameter by a “:

g Note that the “Width” parameter you have just defined is located just after the

Example: SdZ:8:2 means that the “SdZ” numeric field will occupy a total of 8
characters, 2 of which will be dedicated to the fractional part. If the field value
fits in less than 8 characters, then leading spaces will be inserted to fill the field.
The decimal point occupies one character.

5. If you now select another field from the Field Selection list box
and you click on the Insert (instead of the Insert...) button, then the
field will be directly inserted into the Format Header edit box,
keeping the same formatting instructions, if applicable, as the
ones you have defined previously for the $Project field.
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In the Format Header edit box, you can also create a new line, by
inserting a carriage return, to type text directly in this box (see
example on page 106 in which the inserted words are in fact the
column headers corresponding to the fields entered in the Format
Body edit box)

Check the Format Body radio-button. All the fields that can be in-
serted into the format body are now listed in the Field Selection
list box

Follow the instructions from points3. to 5. above to create the
format body. The instructions mentioned in the dialog box (see
area (5) on page 106) are an alternative to the procedure de-
scribed above

Click OK to save the newly created format. The name of the new
format is now listed on the right in the initially selected dialog
box (Import... or Export...). &
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4. Post-Processing Survey Principles

Field Survey Objectives

Post-processing surveys are performed in the field using Thales Navigation
receivers for logging GPS raw data on the sites to be surveyed.

Potentially, from each data block in a log file, a straight GPS position can
be determined for the receiver location when the data block was logged.
The longer the logging time, the larger the number of data blocks available
for the post-processing phase.

In order to reach centimeter-level accu- XP1 X2
racies for each of the points being

surveyed, raw data files must be logged ’\
simultaneously in two distinct receivers.
One must be operated as a stationary
unit at a known fixed point (it is then P4
called the station), the other one is oper- Reference
ated successively on each of the
surveyed sites (and is called the rover). _ L
Several algorithms are used in the post- I L

processing phase with gradually increas- L

ing precision (Floating, Wide Lane,

Fixed), which ultimately lead to centi- _ L
meter precision.

Trajectory

The surveyed site is either a single point, or a trajectory that may include
specific site occupation (Stop & Go). In the first case, logging takes place
at a fixed point and so is said to be “static”. In the other case, it is per-
formed while the receiver is moved along the trajectory and so is known as
“dynamic” or “kinematic”.

logged at fixed point, the best position solution that you can expect for the surveyed
site will only be an average of all the straight GPS solutions determined from the data
blocks in these files.

f o [f the files logged on the surveyed point do not correspond in time to any other file

o Static log files does not differ in essence from dynamic log files. For this reason, it
is essential for the user to remember in which conditions files are logged when he/she
imports them into 4SPack.
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Recommended Occupation Times

With recording rate= 1 second and minimum 5 satellites properly received:
- 10 minutes + 1 minute/km with single-frequency (L1) receivers

- 5 minutes + 0.5 minute/km with dual-frequency (L1/L2) receiv-
ers

Operating Ranges

- Up to 15 km (9 miles) with single-frequency (L1) receivers
- Up to 50 km (31 miles) with dual-frequency (L1/L2) receivers
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4SPack Internal Processing Steps Tied to Raw
Data Import

(Project>Import Data from Files command; choose to import Raw-data Files)
When importing a raw data file (observation file) into the active project, af-
ter the user has provided a File name, a Point name and has specified
whether the file results from static or dynamic logging, the following takes
place in 4SPack:

1.

The data blocks from the imported file are stored in the project
database, more precisely in the GPS _Measurement folder as a
new collection named: “<File name>"

Broadcast_Ephemeris and Broadcast_Iono collections are pos-
sibly updated. The updating will take place only if the ephemeris
& ionospheric data present in the imported file are different from
those already present in the project database.

An approximate position (let’s call it “P0”) is determined in
straight GPS mode using the first data blocks from the

<File name> collection. This computation is made regardless of
the type of imported file (i.e. static or dynamic)'

A new object is added to the project database in the Files collec-
tion. This object provides a full description of the imported file
and also includes the name of the associated point (name pro-
vided by the user at the beginning of the import operation) + the
approximate PO position computed in the previous step’. A file
object is said to be static or dynamic if it proceeds from, respec-
tively static or dynamic logging.

! For a static log file, computing this coarse solution will allow 4SPack to locate the surveyed
point on any map document created in the project. For a dynamic or “Stop & Go” log file, 4SPack
will be able to “anchor” the surveyed trajectory on the map from its start point.

? Assigning PO to the file also allows 4SPack to locate the file on a map. PO is definitively tied to
the file whereas the same PO, assigned to the point, will be updated as new computations are run to
refine this position.
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5. Finally, a new object is created in the Points collection® and PO
is assigned to this point. If however a point already exists in the
database with the name specified at the beginning of the import
operation, no new object will be created in the Points collection
and, in this case, PO will not be assigned to this point.

In the case of a “Stop & Go” survey, 4SPack will update the
Stops collection to report all the marks (or events) detected in the
log file.

6. In the project database, 4SPack searches for files that coincide in
time, partially or completely, with the file that has just been cre-
ated.

7. If concomitant files are found, new objects are created in the
Processes collection. Each of these objects describes a baseline”.
The baseline is oriented in such a way that the first point men-
tioned is more likely than the other to be a reference point. The
probability is all the more important as the point is:

- Held fixed by the user
- Involved in a large number of baselines

- Associated with a long observation.

* Surprisingly, this step also applies to a dynamic log file. In fact, as long as a trajectory remains
unprocessed in 4SPack, it is assumed to be a point, which means a point whose position is that of
the trajectory’s start point, as explained in footnote 2.

* A baseline is defined as the straight line between the two points associated with a pair of simulta-
neous observation files.
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Baseline Processing

(Project>Process Baselines...command)

To process a baseline, 4SPack needs:

o Static

The point providing the reference position

A file the reference point is associated with

The surveyed site (a point or the start point of a trajectory)
A file the surveyed site is associated with

An indication on the processing mode to use: “static” if the file

associated with the surveyed site is static, “dynamic” if it is dy-

namic or “Stop & Go” if it’s a dynamic survey during which the
survey receiver was informed of the moments when it was kept

stationary (marks, or “events” logged in the observation file)

To know the processing options.

(Static mode selected)

The following processing steps are run in 4SPack:

1.

An optimized L1 or L1/L2 float solution is determined for the
surveyed site.

An optimized Wide Lane solution is determined (only if L1/L2
data is available)

An optimized L1 or L1/L2 fixed solution is determined.

An ultimate solution is computed, with the best possible accuracy
The ultimate result is stored in the Points collection, in the ob-
ject corresponding to the surveyed site (unless this site is held
fixed)

The vector resulting from the above processing is built. It is ori-
ented from the reference to the computed point.

A new object is created in the Vectors collection showing how
the vector is built. The vector is identified by the two points
from which it proceeds and therefore has no proper name.
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NOTE: At the beginning of the procedure, you can specify a
point name different from that of the surveyed site and associate
the file available for this site with the new name. As a result, the
ultimate solution will automatically be saved as a new object in
the Points collection. This way of working allows you to save
several solutions for the same surveyed site. In this case how-
ever, it is the user’s responsibility to use appropriate naming so
that he/she does not get lost amid all the solutions available.

a Dynamic

(Dynamic mode selected)

The following processing steps are run in 4SPack:

1.

All objects in the Points and Vectors collections pertaining to the
trajectory being processed are deleted if this trajectory already
exists in the Lines collection.

. A certain number (n) of optimized floating or fixed solutions are

computed for all epochs for which GPS measurements are avail-
able.

The n solutions are saved as n objects in the Points collection
The n points are linked to form the trajectory

An object is created in the Lines collection. It is named like the
site from which it proceeds. The set of n points making up the
trajectory is then defined as the geometric attribute of the new
object. If however the trajectory already exists in the collection,
its geometric attribute is updated with the set of n points com-
puted. The object from the Points collection involved in this
processing is updated as the first point of the trajectory.
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o Stop & Go

(Stop & Go mode selected)
The following processing steps are run in 4SPack:
1. An optimized L1 or L1/L2 float solution is determined corre-
sponding to each mark present in the Stops collection
2. An optimized Wide Lane solution is determined (only if L1/L2
data is available) for each of these marks
3. An optimized L1 or L1/L2 fixed solution is determined for each
of these marks
4. Anultimate solution is computed, with the best possible accuracy,
for each of these marks
5. The ultimate results are stored in the Points collection
6. The vectors resulting from the above processing are built. They
are oriented from the reference to the computed points
7. New objects are created in the Vectors collection showing how
the vectors are built. The vectors are identified by the two points
from which they proceed and therefore have no proper names.

o Unlike the processing of a trajectory, no object is created in the Lines collection and
no intermediate points are stored in the Points collection..
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Sites computed individually

(Project>Process Single Site... command)

To determine a solution for a site taken separately, 4SPack needs:
- The name of the surveyed site (a point or a trajectory)
- An observation the surveyed site is associated with

- An indication on the processing mode to use: “static” if the ob-
servation associated with the surveyed site is static, or
“dynamic” if it is dynamic or of the Stop & Go type.

Static Processing (Static mode selected)
The following processing steps are run in 4SPack:
1. From all the pure GPS solutions deduced from the observation,
an average position solution is computed for the site

2. The result is stored in the corresponding object in the Points col-
lection. If the object does not exist, it is then created.

Dynamic Processing (Dynamic mode selected)
The following processing steps are run in 4SPack:

1. All objects in the Points and Vectors collections pertaining to the
trajectory being processed are deleted if this trajectory already
exists in the Lines collection.

2. npure GPS solutions are computed for all epochs for which GPS
measurements are available

3. The n solutions are saved as n objects in the Points collection

4. The n points are linked to form the trajectory

5. An object is created in the Lines collection. It is named as the
site from which it proceeds. The set of n points making up the
trajectory is then defined as the geometric attribute of the new
object. If however the trajectory already exists in the collection,
its geometric attribute is updated with the set of n points com-
puted. The object from the Points collection involved in this
processing is updated as the first point of the trajectory.
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Survey Schemes

o Static

1st step: Field Survey
Assuming the following survey example: 1 reference point on which a
Thales Navigation 6502 SP receiver logs raw data for about 30 minutes.

Another receiver, for example a Thales Navigation 6502 MP, is moved
successively on points P1, P2 and P3. The receiver is kept at standstill on
each point for about 10 minutes during which raw data is logged by this re-
ceiver. These logging sequences coincide in time with that performed at the

reference point.

Raw data logging:
P1
>\< Kp2
\ 7 At Ref__|
\ J
\ ! /’74 At P1
Baselines .~ P3
\ i At P2

\ e
\/ -
WI ’ AtP3 i ¢
Reference Created files: Pllog.bin P2log.bin P3log.bin Reflog.bin

2nd step: Creating a new land survey project with 4SPack
Use the File>New command to create a land survey project (and a work-
space).

.-
=]
w2
.
-
=
o
[}
o
w
w
| b
=
(S}

3rd step: Importing raw data files into the project database

Use the Project>Import Data from Files command to import the files logged in
the field (Pllog.bin, P2log.bin, P3log.bin, Reflog.bin). The following is
then performed in the project database:
- In GPS Measurement folder, a new collection is created for
each imported file
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- Inthe GPS Data folder, ephemeris & iono data collections are
updated if different from those already present in the database

- In the Files collection, a new object is created for each imported
file

- In the Points collection, a new object is created for each im-
ported file (unless already existing)
- In the Processes collection, as simultaneous observations are

found, 3 objects are created to describe the following 3 baselines
in our example: RefP1, RefP2, RefP3.

Before proceeding to the next step, the operator has to enter the coordinates
and attributes of the reference point.

4th step: Processing baselines

Use the Project>Process Baselines... command. Choose the adequate proces-
sor to perform this operation. Two different processors are available: Static
or Dynamic. For the present example, the Static processor is the one to be
used to determine the three baselines.

After the validation step, the ultimate results are stored as objects in the fol-
lowing collections:

- Vectors
- Points

Vectors may be adjusted using Project>Adjust Baselines... if there is sufficient
redundancy in the measurements, which is highly desirable.

5th step: Analyzing results & creating a report

Use the Project>Generate Report... command to generate a project report.
There are several types of reports available. Each type results from the exe-
cution of a specific VB Script macro saved in ...\Studio\Macro. Each of
these macros drives 4SPack to format the data read from the database.
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a Dynamic

1st step: Field Survey

Assuming the following survey example: 1 reference point on which a
6502 SP type receiver logs raw data for about 30 minutes.

Another receiver, for example a 6502 MP, is moved along a trajectory wile
logging raw data. The two logging sequences coincide in time.

Raw data logging:

Start
At Ref J L
TraJecto&/ End
Along trajectory _| ¢ |_
‘\ Created files: trajlog.bin Reflog.bin

Reference

2nd step: Creating a new land survey project with 4SPack
Use the File>New command to create a land survey project (and a work-
space).

3rd step: Importing raw data file into the project database
Use the Project>Import Data... command to import the files logged in the field
(trajlog.bin, Reflog.bin). Don’t forget to select the Dynamic check box be-
fore importing trajlog.bin (this will automatically set the processing of the
resulting baseline to Dynamic or Stop & Go if files contain events). The fol-
lowing is then performed in the project database:
- In GPS _Measurement folder, a new collection is created for
each imported file
- Inthe GPS Data folder, ephemeris & iono data collections are
updated if different from those already present in the database
- In the Files collection, a new object is created for each imported
file
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- In the Points collection, a new object is created for each im-
ported file or is updated if the object already exists. See Footnote
3 on page 112 for the description of the site created for the rover.

- Inthe Processes collection, as simultaneous observations are
found, an object is created to describe the following pseudo-
baseline in our example: RefStart.

Before proceeding to the next step, the operator has to enter the coordinates
and attributes of the reference point.

4th step: Processing baselines

Use the Project>Process Baselines... command. Choose the adequate proces-
sor to perform this operation. Two different processors are available: Static
or Dynamic. For the present example, the Dynamic processor is the one to
be used to determine the trajectory.

After the validation step, the ultimate results are stored as objects in the fol-
lowing collections:

- Points
- Lines

As there cannot be any redundancy in the data recorded when surveying a
trajectory, there is no point in using the network adjustment command.

Sth step: Analyzing results & creating a report

Use the Project>Generate Report.. command to generate a project report.
There are several types of reports available. Each type results from the exe-
cution of a specific VB Script macro saved in ...\Studio\Macro. Each of
these macros drives 4SPack to format the data read from the database.
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o Stop & Go
Follow the same steps as in Dynamic section except for the following:

- 3rd step: 4SPack also feeds the Stops collection after analyzing
the marks found in the imported file. In the Processes collection,
new objects are created only for the detected marks

- 4th step: no new object is created in the Lines collection. &
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5. Real-Time Survey Principles

Survey Scheme

1st step: Creating a new land survey project with 4SPack
Use the File>New command to create a real-time project (and a workspace).

2nd step: Preparing a job with 4SPack

In the open real-time project, create a map document to create/import all
the points needed for your survey (reference, target points, etc.). An exam-
ple of a job is shown on the map document below:

200,00

- P2

oo

Rl Trail

x0 g

-200.00 P

3rd step: Uploading the job to the field system
Use the Project>Upload real-time job... command to upload the job to the sur-
vey terminal.
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4th step: Field Survey

Assuming the following survey example: a Thales Navigation 6502 SK sta-
tion is operated at an accurately known point throughout the duration of the
survey.

Another receiver, for example a Thales Navigation 6502 MK rover, is used
to take the field operator to the different points and trajectory described in
the job.

Once the field operator has accurately placed the rover antenna on each of
the targets, he/she can place stakes on these points and save the position
then computed by the receiver for further cross-checking. He/she can also
be guided along a preset trajectory, for example to stake it out.

In addition to the job itself, the field operator can also compute and save
the position of any interesting point located in the working area (including
control points, also for the sake of cross-checking) or log points along a tra-
jectory at regular intervals of time or distance.

5th step: Downloading survey results

Use the Project>Download real-time results... command to download the survey
results into the original real-time project. The results will appear immedi-
ately on the project map according to the current settings of style and
display filter for the concerned collection types.
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6th step: Analyzing results & creating a report

Use the Project>Generate Report.. command to generate a project report.
There are several types of reports available. The generation of each type re-
sults from the execution of a specific VB Script macro saved in
..\Studio\Macro. Each of these macros drives 4SPack to format the data

read from the database. &
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6. Post-Processing Algorithms

When you run the Project>Process Baselines function, the pair of data files
associated with each baseline is processed several times, each time in a dif-
ferent mode starting from the less precise, up to the most precise.

In the case of single-frequency raw data files, the processing modes used
are:
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- First “L1 Float”
- Then “L1 Fixed”

In the case of dual-frequency raw data files, the processing modes used are:
- First “L1/L2 Float”
- Then “Wide Lane”
- Then “L1/L2 Fixed”

Each step produces a position solution specific to the processing mode
used. This fully qualified solution is used as the “approximate position” in
the next processing mode run by 4SPack.

If at the end of the processing, the fixed solution does not pass the valida-
tion test, 4SPack will reject this solution and will only keep the float
solution.
The post-processing algorithms implemented in 4SPack provide the follow-
ing precision figures (fixed solutions):

- 3 mm+ 0.5 ppm (static)

- 10 mm + 1 ppm (kinematic)

1o RMS figures, on a clear site, in normal conditions of GPS reception (nor-
mally active ionosphere, 5 satellites used and HDOP<4). &%
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7. Network Adjustment

Introduction

A least-squares adjustment of survey observations is one of the most im-
portant steps in a GPS survey. Properly used, a least-squares adjustment
helps isolate blunders in the observations being adjusted and improves the
accuracy and reliability of the point positions being determined. The
mathematics and statistics involved in performing and analyzing a least-
squares adjustment is somewhat complex but the basic concepts of the task
accomplished by an adjustment are straightforward.
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The primary components of a least-squares adjustment are the survey ob-
servations (angles, distances, elevation differences, and, in this case, GPS
vectors) and the uncertainties (confidence) associated with these observa-
tions. Due to measurement limitations of the surveying instruments and the
influence of the instrument operators, these observations include some
level of error. These errors cause loops not to close perfectly and result in
the ability to compute different positions for the same point in the network
based on which observations were used to compute the position.

The ultimate goal of a least-squares adjustment is to produce a set of ob-
servations where all loops close perfectly and only one position can be
computed for any point in the network. In order to accomplish this task, the
observations going into the adjustment must be changed slightly, i.e. ad-
justed. Of course, you do not want the observations to be changed much
since this it what was physically observed in the field, but the observations
do contain some level of error.

Any error associated with an observation is predictable because of the
measurement accuracy of the survey instruments used. So, do not be con-
cerned that the observations are adjusted as long as the amount of
adjustment to any given observation is not significantly greater than the
expected error in the observation.
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These are the fundamental guidelines to a least-squares adjustment. A suc-
cessful adjustment is one where observations are changed as little as
possible, and the amount of change (adjustment) to any observation is
within expected levels, i.e. about the same magnitude as the uncertainty in
the observation.

Unfortunately, there are a number of obstacles that can stand in the way of
producing a successful adjustment. Primary on this list are blunders, errors
in the observations due to equipment malfunction or operator error. Exam-
ples are an incorrectly measured instrument height, an instrument not
properly centered over the survey mark, insufficient data to produce a high
quality GPS vector, assigning the wrong Site ID to a point, etc. The list is
long. Fortunately, tools exist to assist in overcoming these obstacles. These
adjustment analysis tools have been incorporated into the adjustment mod-
ule of 4SPack.

Adjustment analysis tools cannot function properly without redun-
dancy in the adjusted observations. It is impossible to detect a blunder in
an observation establishing the position of a point if there is only one ob-
servation at this point. When designing a survey network, be sure to
include sufficient redundancy in the observations. The best case would
be to include more than one observation of each point being established.
Unfortunately, this is not practical and really not necessary. Select a cer-
tain percentage of points to receive multiple observations. Thirty to
fifty percent is recommended. This redundancy will significantly increase
the likelihood that observation blunders will be detected by the adjustment.
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Running a Network Adjustment

When 4SPack performs a network adjustment, detailed information is re-
ported in the Output pane concerning the adjustment in progress. Below is
an example of what can be read on the output pane.

Performing adjustment. ..
FILLHET - Ashtech Hetwork Adjustment Package
Copyright & Z00Z THALES Navigation All rights reserwed.

Tuesday, May Z1, 2002 10:59:21 AM
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Hetwork connectivity test: passed
Muwber of sites: 5
fuwber of vectors: 10

Adjustment type: Minimally constrained
Contral sites Constraints

Jer 0320 Latitude Longitude Elewation
LCPC_0320_3 Latitude Longitude Elewation

Rdjustment Tests
Confidence lewel: 95.0%
Number of
obs. equations 34
unknowns 16
degrees of freedom 18
Chi-square test: failed
Lower limit: §.230746
Upper limit: 31.526379
Chi-goquare: 117.940746
Varianhce of Unit Weight: 6,552264
Standard Error of Tnit Weight: 2.553739
Critical walue for Tau-test: 2.565354
Socale factor for a-priori wector sigmas: 1.00

Reference Ellipsoid Parameters
Equatorial radius (semi-wajor axis): 6378137.000
Reciprocal of flattening: 295.257223563

Each adjustment step reported in this pane is detailed hereafter.
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o Network Connectivity Test

In order to properly adjust an entire data set of observations, there must be
connectivity between all sections of the data set. For example, look at a
survey of a pipeline that will require multiple days of work to complete.
Two survey crews begin work on the project, one on the north end and one
on the south end. At the end of day 1, each crew will have surveyed a num-
ber of points at each end of the project. The two data sets have no
observations between them yet. These two data sets cannot be adjusted to-
gether because they are not connected.

The network connectivity test examines the data set prior to adjustment to
determine if there are subsets of the data set that are not connected by ob-
servations.

Variance of Unit Weight/Standard Error of Unit Weight

The Variance of Unit Weight and the Standard Error of Unit Weight (the
square-root of the Variance of Unit Weight) monitor the relationship be-
tween the uncertainties assigned with the observations and the magnitude
of the change required to each observation (residuals) in the adjustment.
Changes to the observations should be small and should not be signifi-
cantly greater than the uncertainties associated with the observations.

The Variance of Unit Weight and Standard Error of Unit Weight gauge the
magnitude of the observation changes (residuals) compared to the observa-
tion uncertainties for the entire network.
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Analysis of the magnitude of the computed Variance of Unit Weight and
Standard Error of Unit Weight reveals one of the following three condi-
tions regarding the quality of the adjustment:

1. A computed value close to 1 is an indication that the changes to
the observations (residuals) are within expected levels, i.e.
within the uncertainties associated with the observations. Since
this is the desired outcome, a value close to 1 is normally an in-
dication of a good adjustment.

2. A computed value significantly smaller than 1 indicates an im-
balance between the observation residuals (changes) and
observation uncertainties. Specifically, the observation uncer-
tainties are too pessimistic (too large).
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3. A computed value significantly larger than 1 is also an indica-
tion of an imbalance between the observation residuals
(changes) and observation uncertainties. Specifically, one or two
problems exist with the adjustment. Either one or more blunders
exist in the observations causing the observation residuals to be
much larger than the observation uncertainties, or the observa-
tion uncertainties are too optimistic (too small).
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o Chi-Square Test

The Chi-Square test is a statistical test evaluating the computed value for
the Variance of Unit Weight. Its purpose is to determine if the computed
value for the Variance of Unit Weight is statistically equivalent to 1. As
stated earlier, a Variance of Unit Weight equal to 1 indicates a balance be-
tween observation residuals and observation uncertainties. It is very seldom
that the computed value for the Variance of Unit Weight will exactly equal
1. But an exact value of 1 is not required. The Chi-Square test examines the
computed value to determine if it is statistically equivalent to 1. If the test
passes, the computed value is considered equivalent to 1.

Due to the difficulties in computing observation uncertainties due to the
many variables involved, in many cases the Variance of Unit Weight will
be larger or smaller than 1. This causes the Chi-Square test to fail. 4SPack
automatically compensates for observation uncertainties being too large or
too small, therefore the passing or failure of the Chi-Square test has no true
bearing on the quality of the adjustment.
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o Observation Residuals

In a least-squares adjustment, small corrections are applied to the observa-
tions to obtain the best fit of all observations producing one solution for all
points. The best fit is the solution that produces the least amount of correc-
tions to the observations. These small corrections are termed residuals.
Each observation will have one or more residuals. GPS observations have
three residuals, one for each component of the GPS vector (X,Y,Z or
N,E,U).

The reason why observations have to be corrected at all in order to produce
a good fit is due to errors in the observations. If observations contained no
errors, then an adjustment would not be needed. All observations would fit
together perfectly. Two types of errors can be found in survey observa-
tions, random errors and blunders. Random errors will cause small
corrections to be needed in observations in order to make them fit together
properly. If only random errors exist in the data set, all residuals will likely
be small. On the other hand, if large blunders exist in the data set, large re-
siduals will likely be produced.
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Examining the size of observation residuals can help in identifying blun-
ders in the observations used in the adjustment. 4SPack will display and
output the residuals for all observations. These residuals should be exam-
ined in an attempt to identify blunders. If blunders are identified, they must
be removed from the data set, and the adjustment rerun. If the observation
containing the blunder is a critical observation of the data set, it should be
examined to determine the cause of the blunder. Once repaired, the obser-
vation can be returned to the adjustment. If the observation is critical to the
strength of the network and cannot be repaired, the data will need to be re-
observed.
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o Tau Test

Examining residuals is a good indicator of the quality of individual obser-
vations. As stated earlier, the expected value of residuals/normalized
residuals are predictable since they are expected to follow a normal distri-
bution.

The Tau test utilizes this predictability to automatically test the residuals of
an observation to determine if the residuals could represent an observation
containing a blunder. The Tau test utilizes the normalized residuals for an
observation to determine if statistically the residual is within expected lim-
its. A threshold value is computed to test each normalized residual against.
Each normalized residual is tested with two possible outcomes:

- The Tau test passes indicating that the magnitude of the normal-
ized residual is not greater than the expected limit for the
residual. This is usually a good indication that the observation is
free of blunders.

- The Tau test fails indicating that the magnitude of the
normalized residual is greater than expected. The observation
failing the test should be checked for blunders.

The tau test is automatically performed by the adjustment module of
4SPack. Each residual is tested and the outcome of the test is presented in a
check button along with the residuals for each observation. If the button is
checked, this means that the residual has passed the Tau test.

It is important to understand, that if a residual does not pass a statistical
test, it does not mean that there is a blunder in that observation. The obser-
vation is merely flagged so that it can be examined and a decision about its
retention or rejection can be made. Blind rejection is never recommended.
A blunder in one observation usually affects the residuals in other observa-
tions. Therefore, the tests will often flag other observations in addition to
the ones containing blunders. If one or more observations are flagged, the
search begins to determine if there is a blunder.
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In summary, the Tau test examines observation residuals in an attempt to
locate observations that may contain blunders. Each residual is tested to de-
termine if it passes or fails the test.

- Ifaresidual passes the Tau test, this is a good indicator that the
observation does not contain blunders.

- If'the residual fails the Tau test, the observation should be
closely examined to determine if it contains a blunder.

- Remember that if a residual fails the Tau test, this is not a certain
indicator that a blunder exists. Simply removing observations
that have failed the Tau test is not recommended. These observa-
tions must be examined carefully to determine if a blunder
exists. o
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8. Pred Utility

Introduction

Pred allows you to know which GPS satellites should be visible from a
given observation point on the surface
of the Earth, and for a given period of
time (max. 24 hours). The World Map
editor (see opposite) allows you to
quickly define an observation point.

Pred uses almanac data sent by GPS
satellites to perform a prediction. Each
set of almanac data provides the
orbital parameters for the whole GPS
constellation. Almanacs are assumed
to be valid for a period of time
centered around a reference time
called TOA (Time Of Almanac). The closer to the time of prediction the
TOA of the chosen almanacs, the more reliable the prediction.

Pred allows you to import new sets of almanac data saved in Thales
Navigation formats (SFIX, SVAR or SBIN), or of the following type:
SEM<Week No.>.TXT (almanac files downloaded from the US coast-
guards site: www .navcen.uscg.gov).

Pred can also display the set of alma- | Prediction - Almanac (1/29)

nacs used (See opposite). Thursday, May 31, 2007 - 16:35:24
Sy PAM : 1
Health : 1]
Eccentricity : 0.51250458E-2
Time of Applicability [s] : 405504
Orbital Inclination : 5516 5.6433"
Rate of Right Ascen [deg/s) : -4 B428E-F
Semi-M ajor Axiz [m] : 26058562.250
Right &scen at TOA 212°34' E.EEEE"
Argument of Perigee 262°48'59.5054"
Mean Anom : 184°48'31.8868"
SY Clock Bias - 4f0 [ps] 180.2444
Sh Clock Drift - &1 [hs] : 0.0000
week 1116

Fage Diown
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Pred produces the following views to help you analyze the results of the
prediction:

At Time Schedule Range

odictod SVe - Schodule Predicted SVs - Range
Prodicted Sve - AtTime St By 432330000 1°34 SO0 St iz 4326590000, 134 5 000w,
Predicted SVe M Time 5000w, 20 Fonin 3300 0 0 Toge 6, 001 1nm 0o 01 - 000 Fomin & 200 51 Om: Ton & 260 T om g 07 019000
L e v e i my 51,2561 i 0 oo Wit amanac may 3. 2001 £ i 5.0 st e
oS 31 001 E i .65 Gt d 2500 000
w 0
T S e SV % Range ™~
GDOP (3047):22 ES = 5 [ |
S Renge(n) Dopplr(s) Az(dea) Evldes) % o 2um, 4000
3 megeam A1 W3 1 : i
15 2092872269 38836 515 54 1 {0
17 2aeerss 51472 485 16 1 i 15 ™
i Binen e w0 %8s >
1 Besee s o 23 : g
3 pweii s 4 22 22 Az
2 a7massio  en 1e1 @S o : T
7 zsumes  2®m 765 30 i } ™~
7 Gimmau ey we a2 : !
5 omERs BYOm S ==
31 22876456.80 53371 28539 53 T 20000, H 7 20000
it Loca e Tahtnts andnos Toca T s
Predicted SVx»D redicted SVs - Elevation icted SV:
1St itz 432559 007 AUt it 4398580000, 134 5000w 2 oSt 3 255A0000 13450072
Fiamim 8.2001 510 s Tokn 6. Fonin 2001 51 On: ToLe & 2001 130 0m 00 U1 - 00y o 2001 51O ToLe 8,201 131 On 00 1 - F 00ty
iy 31,2081, it 50 6o atnigoted s 3. 2081 £ i 50 ot e h iy 31,208, i 50 i ot
1000} 1000 o 3 e i 350
3 i > E:
Dosplr
oo A g O ; E 0
i T 00 Evien) ), L] X Aelden) T
= =]t < o s 3
o i -
= T = - S a
s o K B heo
E 4 178 S~ N
2 « % e )
5] - 500 P oy L B
e > £
- S o0
- ,/Sé“:é\ >
1000 1000 0 b o o
nOnts Lo Tne Tontns o TocaTie Tanin0s P LocaTine Ton s

Polar GDOP

edicted SV - Azimuth/Elevation Dilution of Precision (3D+
st Bt TR 13450 1 Ste Bl 525930007 022m
Foniun & 201 Shon s To om0 e+ chonon) Fiom un §, 2001, 8 0m Om 0s (UTC + 01:00.00)
ooy 1 2801 50 o e ooy 31, 2301 i 5 . Cro s

106} 100

E

Oniun 62001, 9h Om 05 08V (deg)
3 n

GDOP (30+7): 22

01, 01
9n0m0s LocalTime, 2 m0s

Pred also allows you to edit curtains and to apply them to the observation
point (see Curtain Editor below). A curtain is a pattern representative of the
obstructions around the

observation point and il
liable to disturb the re-
ception of GPS signals  *
at this point.
S
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Almanacs used in the prediction

o Opening a set of almanacs

When launching Pred, the set of almanacs last loaded is used. To open a
new set of almanacs:

- Click on EI, or in the menu bar, select File>Open. A dialog box
opens showing the list of some of the almanac files stored in the
Raw directory

- In the lower part of this box, specify the format of the almanac
file you would like to open. The possible choices are:

> ASCII (*.raw)
= Binary (*.bin or *. dXX)
= SEM almanacs from the US coast gards (Sem*.txt)

- Choose the desired set of almanacs from the files list, then click
Open to load it.

o Importing a new set of SEM-type almanacs

Using this function supposes that your PC can be connected to the Internet.

- In the menu bar, select Help>Get Almanacs. A new dialog box
opens asking you to con-

Get Almanacs
firm the address of the US
coast guards site (currently Get SEM almanacs from internet web site :
WWW.Navcen.uscqg. gov) Iwww.navcen.uscg.gow’ftpx’G FS/almanacs/zem/
with direct access to the Save desired fle on your hard disk, :
almanac page then use de "'File / Open' command ta load it.
/ftp/GPS/almanacs/

Cancel |

sem/

- Click OK to launch your
Internet browser, which then automatically connects to the re-
quested site

141



142

Pred Utility

Almanacs used in the prediction

Choose the desired set of almanacs from the list and then display
it on the screen

Save this set of almanacs as a TXT file in your local Raw direc-
tory then leave the site.

To use this new set of almanacs, open it in Pred as explained previously.

0 Viewing the set of almanacs used

On the menu bar, select View>Almanac. The main window then
shows the set of almanacs currently used in the form of numeri-
cal data.

Click on Page Up or Page Down, or on the corresponding keys on
the keyboard, to view the almanac for the next or previous satel-
lite (each screen provides the orbital parameters for a single
satellite).

Example of almanac for satellite No.1 at the specified date and time:

Prediction - Almanac (1 f29)
Thursday, May 31, 2001 - 16:38:24

W PRN 1
Health : 1}
Eccentricity : 0.51260458E-2
Time of Applicability [2] : 4085604
Orbital [nclination : BR"1E' B.E43T"
Rate of Right Agcen (deg/s) : -4 B428E-7
Semi-b ajor Axiz [m) : 26558562 250
Right &scen at TOA 212°34' B.6EEE"
Argument of Perigee : 262°48'09.5054"
kean Anan 18474831 BBEE"
5% Clock Bias - AR [ps)] 180.2444
5% Clack Drift - AH [rng] - 0.0000
Week 1116

Page Down
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Defining the observation point

When launching Pred, a prediction for the last selected observation point is

run.

The parameters defining an observation point are its name, its WGS84 co-
ordinates (Lat/Lon/Alt), and the curtain placed on this point.

The definition of an observation point can be saved to be used at a later

date.

To define the observation point:

- Click on il, or on the menu bar, select Edit>Site and complete
the following fields:

Site
Lat, Long

Alt

Local Obstructions...
button

Load... button

Save... button

Give a name to the observation point (xx characters max.)
Enter its latitude and longitude:
= by completing manually the Lat and Long fields

= or by using the World Map Editor located on the right.
This tool allows you to complete automatically the pre-
vious two fields by selecting the point graphically on
the surface of the globe (see page 158)

Define the point’s altitude by completing manually this
field

This button provides access to the Curtain Editor, which
you can use if you wish to define a curtain around the ob-
servation point. A default curtain exists which consists of
all the space between 0° elevation and the minimum ele-
vation angle above which satellites are used. See

page 161 and next ones.

Allows you to select an observation point saved earlier as
a Pos file in order to use it as the current observation
point

Allows you to save the current observation point as a

* Pos file (stored in Pos directory) for further use.
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Dialog box allowing you to define an observation point:

Prediction Site [_ (O]

1 Site: IUnthebeachin Biarritz

Lat: I 43°28'53.0000"N

Long : I 134" 50000

Al I 01 m

—p Local Obstructions. .. |

Use of World Map Editor described in
detail from page 158

Load... Save... |

Use of Curtain Editor described in detail

from page 161 Ok I Cancel |
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Defining the date & time of prediction

When launching Pred, a prediction for the current date & time is automati-
cally computed.

The parameters defining a time of prediction are the date (month, year,
day) and the start & end times (max. observation time span: 24 hours)

To define a new date & time of prediction:

- Click on @I, or on the menu bar, select Edit>Epoch and select the
following in the dialog box that opens:

Date Select month, year and date of prediction
From Enter start time of prediction
To Enter end time
- Click OK to complete the definition.

Dialog box allowing you to define the date & time of prediction:

Date r— From ~To
JJune oo = e am || e

SIM]T[W]T[F[S
27|28 129 |30 (311 |2

3 4[5 7 |8 |a
1011 [12 |13 [14 15 18
17 18 [19 |20 |21 |22 |23
24 |25 [26 27 |28 |23 |20 e e 1L

1|2 ]2 |4 |5 |B |7 | 9h Om Os :II | 7hdfm Os j
Ok I Cancel |
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Defining a moment within the prediction

You can define a particular moment within the prediction time span:
- Click on @I or on the menu bar, select Edit>Cur. Time

- In the lower-right corner, specify the interesting moment (in
hours, minutes, seconds)

- Click OK to complete the definition.

Dialog box allowing you to define a particular moment within the prediction:

— Date — Time

Jdune =200 =]
S[M[T[W[T[F[s
27 |28 [2a a0 3 1

3[4 [5 7 8 |9
10 (11 [12 13 [14 [15 16
17 [18 19 [20 |21 [22 |23 d
24 |25 [26 |27 |28 |23 |20

1235 67 [ entzmos j

Cancel |

NOTE : This particular moment in the prediction can be shifted graphi-
cally on any prediction view. See page 155.
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Defining the local/ UTC time deviation

This deviation identifies the time zone in which the observation point is lo-
cated.

To change this deviation:
- On the menu bar, select Edit>Time Zone
- Select the working area in the Zone field

You can also enter a deviation expressed in hours, minutes and
seconds by selecting the “UTC+HH:MM:SS” option in the Zone
field, and then by entering the value of time deviation in the
HH:MM:SS ficld shown just below

- Click OK to complete the definition.

Dialog box allowing you to define the local/UTC time deviation:
Time Zone

Zong:

I 12h 7ml13s I 2h Fml3s
()3 I Cancel |
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Prediction results

Prediction results are provided in the form of graphs called “views”. Apart
from the At Time and Polar views, all the views use an axis system with the
prediction time span represented along the X axis (a linear scale is used and
each graduation represents 1/10th of the total prediction time span). Along
the Y axis are represented the possible values of the displayed parameter
which may be one of the following:

- On Schedule View: SV No. (1 to 32) AND No. of visible satel-
lites

- On Range View: distance from 20 000 to 26 000 km
- On Doppler View: Doppler from -1000 to +1000 m/s
- On Elevation View: Elevation angle from 0 to 90°

- On Azimuth View: azimuth angle from 0 to 360°

- OnDOP View: DOP from 0.1 to 100

The Polar view uses polar coordinates as suggested by its name. The At Time
view provides numerical data for one given moment chosen in the predic-
tion.

To select a view:

- Select View>[View Name] or, after placing the mouse cursor any-
where within the display zone, choose it from the menu
displayed after a right click on the mouse.

The following information is provided in each view subtitle:
- Label & XYZ coordinates of the observation point (1st line)
- Prediction start & end times (2nd line)

- Validity date of the almanac data used in the prediction, mini-
mum elevation angle and presence or absence of a curtain (3rd
line).
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o “At Time” view

The “At Time” view lists the positions of the visible satellites from the ob-
servation point, for the moment chosen in the prediction.

Example of “At Time” view :

Predicted SVs - At Time

Al Site Bianitz : 43°28'53.0000"N, 1734’ 50000, 2.022 m

Fromjun B, 2001, 3h Om Os Tojun B, 2007, 12h Om Os [UTC + 07:00:00)
With almanar may 31, 2001 Ev Min: 5.0 deg; Cutain ignored

Onjun 6. 2001, 9k Om 0z

GDOP [3D+T): 2.2

Sw Range [m]  Doppler [mds) Az (deq) Ev(deg)
3 20BE246328 23914 3053 E31
15 20328722 63 38836 515 541
17 22443487 55 51472 485 336
18 2214124674 20748 597.0 a8h
19 23ER37FAE3 31.54 291.0 203
21 2236351213 G18.73 144.4 a2z
22 20709089.10 1911 1851 EGS
23 22504386.45 2299 795 70
27 2490556844 32087 3216 9.2
28 2351508050 61321 a0 233
31 2287E4B6.80  B3T1 2859 259

o “Schedule” view

This view shows the times when each satellite is visible, as well as the total
number of visible satellites at any given time within the prediction.

The period of time during which a satellite is visible is represented as a
bold horizontal line. The red multi-line is representative of the total number
of visible satellites at any time during the prediction. Grey lines, if any, in-
dicate unhealthy satellites.

Example of “Schedule” view:

FPredicted 3¥s - Schedule
At Site Biaritz : 43°20'59.0000"N, 1°34' 5.0000", 2.022 m
From jun B, 2007, 3k Om Oz To jun 6, 2001, 12k Om Os (UTC + 01:00:00)
Wit almanac may 31, 2007, Ev Min' 50 deg; Cutain ignored

b4
a0 : " : " " a0
Sv
i : + : + + 5
20 D * n i}
15 : . : 15
= —" T
10 = L 10
Court -
5 5
0; 0
Sh Om 0z Local Time 12h0m Oz
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o “Range” view

This view shows the variations of distance between each of the visible sat-
ellites and the observation point.

Example of “Range” view:

Predicted S¥s - Range
Al Site Bianitz - 43°28'53.0000"N, 1°34' 50000, 2.022 m
From jun &, 2007, hOm 0z Tojun &, 2001, 12k Om 05 (UTC + 01:00:00)
“wiith almanac may 31, 2001 ; E+ Mir: 5.0 deg; Curtain ignored

2E000T 2E000

Range
[kmz)

24000,
1

22000

20000 i H i
Gh Om Os Local Time 12h Om 0z

o “Doppler” view

This view shows the variations of speed for each of the visible satellites
with respect to the observation point.

Example of “Doppler” view:

Predicted S¥s - Doppler
Al Site Biaritz : 43°28'69.0000"M, 1734 5.0000'"/, 2.022 m
From jun B, 2001, 3h Om Os To jun &, 2001, 12h Om Oz (UTC + 07:00:00)
With almanac may 31, 2001; Ev Min: 5.0 deg; Curtain ignored

10007 1000

Doppler
i) T
5011

I T-1000
Sh O Oz Local Time 12k Om Oz
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“ Elevation” view

This view shows the variations of elevation for each of the visible satellites
during the prediction.

Example of “Elevation” view :

Predicted S¥s - Elevation
At Site Biarritz : 43°28'59.0000"N, 1°34' 5.0000"/, 2.022 m
From jun B, 2007, Sh O Oz Tajun B, 2007, 12k Om O [UTC + 07:00:00]
“With almanac may 31, 2007; Ev Min: 5.0 deg; Curtain ighored

ay 31 an

]
Sk Om O Local Time | 12h Om Oz

“Azimuth” view

This view shows the variations of azimuth for each of the visible satellites
during the prediction.

Example of “Azimuth” view :

Predicted S¥s - Azimuth
At Site Biaritz : 43°28'553.0000"M, 1°34' 50000, 2.022 m
From jun &, 20010, 3k Om Oz Tojun 6, 2001, 12k Om Os (UTC + 01:00:00)
“wiith almanac may 31, 2007 Ev Min: 5.0 deg; Curtain ignored

30T 380
3 300
Az [deq) ==
240, 40
166 180
120 120
] =
E0
i}
Sh Om Os Local Time 12k Om Dz
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a

“Polar” view

This view shows the orbit of each of the visible satellites above the obser-
vation point, for the whole prediction time, as well as the planned position
of each of these satellites for the chosen moment. The view uses polar co-

ordinates:

- Center of concentric circles: location of observation point

- From center to larger circle: elevation angle, from 90° to 0° re-
spectively (each new circle represents 10° in elevation)

- The angular space between any two adjacent lines represents 30°
in azimuth; graduated clockwise from 0 to 360°.

Example of “Polar” view ( azimuth=f(elevation)) :

Predicted 5¥s - Azimuth/Elewvation
At Site Biarritz - 43°28'59.0000"N, 1734' 5.0000", 2.022 m
From jun B, 2007, 9k Om Os To jun &, 2000, 12k O Oz (UTC + 01:00:00)
With almanac map 31, 2001; Ev Min: 5.0 deg; Curtain ignared

Orjun &, 2001, 3k Om Oz 0Ev [deqg)

GDOP [3D+T): 2.2

S

Az
305.3
515
485
57.0
291.0
144.4
1851
75
3216
3130
289.9

Ew
531
54.1
336
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o “GDOP” view

This view shows the variations of the selected DOP as a function of the fix
computation envisaged on the observation point:

To select which DOP parameter to plot:

- Select Options>DOP... >[Parameter Name] The possible choices are:

- GDOP: Geometric Dilution Of Precision
- PDOP: Position Dilution Of Precision
- HDOP: Horizontal Dilution Of Precision
- VDOP: Vertical Dilution Of Precision
- TDOP: Time Dilution Of Precision
Define the type of fix computation envisaged at the observation point so
that Pred can determine the corresponding DOP values:
- Select Options>3D+T or Options>2D+T.
2D+T should be chosen if the altitude is known and constant
throughout the working area around the observation point, oth-
erwise choose 3D+T. In 2D+T only 2 position unknowns,
instead of 3, are involved in the GDOP computation. This natu-
rally results in better (lower) GDOP figures.

Example of “GDOP” view:

Geometric Dilution of Precision (3D+T)
At Site Biaritz : 43°28'59.0000"N, 1°34' 5.0000", 2.022 m
From jun B, 2001, Sh Om Oz To jun 6, 2001, 12k Om Os (UTC + 07:00:00)
‘with almanac may 31, 2007 ; Ev Mir: 5.0 deg; Curtain ignored

5h O O Local Time T2h tm 0s
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a Displaying 4 or 2 different views at the same time

- Select View>Split and then click in the middle of the window with
the left-mouse button. The window is split into 4 areas each of
them showing a different view of the prediction

Example of a screen showing 4 different views at the same time:

R s hokien
o £ o s
EETEE

- To choose a different view in an area, position the mouse cursor
anywhere within the area and then select the desired view from
the menu displayed after a right click

- Switching to two views and then back to a single view are
simply obtained by dragging the concerned border out of the
window or by double-clicking on it.

a Copying or printing the active view

- Click on or select Edit>Copy to copy the active view to the
clipboard so you can paste it in a document created with another
program. In the case of several views displayed concurrently, the
active view is merely the one in which you have last clicked.

- Click on &I or select File>Print Preview to preview the active
view.

- Click on @I or select File>Print to print the active view.
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0 Redefining a specific moment in the prediction

For all views on which the X axis represents the total duration of predic-
tion, the specific moment (defined in page 146) is denoted by a marker (a

down-arrow):
&

30 : ' : ' ' a0

5 5

This marker may be shifted towards the beginning or the end of the predic-
tion using one of the following methods. Whatever the method you use, the
Current Time dialog bow will always be updated following this operation.

1. By directly clicking inside the graph where you would like the marker
to be located

2. Using the following buttons on the toolbar:

- Click on il to move the marker.
or
- Click on Iil to move the marker one step backward.

3. Using the following buttons on the keyboard:

- A short press on the "+" key (numeric keypad) will move the
marker one step forward. A long press will cause the marker to
move forward until you release the key.

- A short press on the "-" key (numeric keypad) will move the
marker one step backward. A long press will cause the marker to
move backward until you release the key.

The specific moment in the prediction can also be changed on the At Time or
Polar views using the 2nd or 3rd method described above.
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Changing the prediction options

0 Deselecting satellites

- Click on @I or, on the menu bar, select Options>Svs... A dialog
box opens allowing you to modify the set of satellites involved
in the prediction.

The first time you display this box for any given prediction, all
visible satellites have been selected to be used in the prediction.
Satellite numbers (PRN) shown in black letters stand for the
visible satellites whereas those in white stand for the non-visible
ones. All buttons are in the “OFF” position (i.e. released). The
changes you can make are the following:

- Deselecting a satellite : depress the corresponding button
- Deselecting all satellites : click on the All button

- Re-selecting a satellite (that you have previously dese-
lected) : click on the corresponding button (which then
comes back to the “OFF” position)

- Re-selecting the complete set of visible satellites : click on
the None button.

Example of settings on the SVs Deselection box:
Deselected SYs—————

1|2|3|4|5|6|7]|8

9 |10{11 13|14|15

17(18]|19[20| 21|22 23|24

25| 26) 27| 28] 29 3I]| n

Al | None |

Cancel I

In this example, satellites No. 12, 16 and 32 are not visible, satellite No. 22 is visi-
ble but deselected, satellite No. 32 is not visible and furthermore is deselected. All
other satellites are visible and used.
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a Changing the minimum elevation

- Click on @I or, on the menu bar, select Options>Elev Min... A dia-
log box opens allowing you to change the value of the minimum
elevation angle under which any satellite should be seen from
the observation point for it to be used in the prediction.

Minimum Elevation dialog box:
Elevation Min. [ %]

Ele Min : I 50 °

Cancel |

a Applying / removing the curtain

- Click on @l or, on the menu bar, select Options>Use curtain. A
dialog box opens in which you can apply (button depressed) or
remove (button released) the curtain defined on the observation
point.

The curtain, which is part of the observation point definition (see
page 143), describes an angular area seen from the point. All
GPS signals received from that area will NOT be used.

The presence of the curtain (size and shape shown on the Polar
view, impacts most of the other views in the prediction.
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World Map editor

The World Map editor shows the planet Earth. From this view, you can se-
lect any point on the surface of the Earth where you would like to run a
prediction. The World Map editor is equipped with a number of functions
allowing you to access this point.

Example of a view obtained with the World Map editor:

el

0 Rotating the Earth

If the visible part of the World Map editor does not show the desired ob-
servation point, do the following:

- Position the mouse cursor anywhere on the globe

- Right-click on the mouse and select Grabber. The mouse
pointer now looks like this: &%

- Hold down the mouse left button and drag in the direction that
would bring the desired point on the visible part of the globe.
When you release the mouse button, this will cause the globe to
rotate around its axis by an angle proportional to the distance tra-
veled by the mouse pointer while dragging.
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a Zooming in

o Zooming out

Position the mouse pointer anywhere on the globe

Right-click on the mouse and choose Zoom in. The
mouse pointer now looks like this: &

Position the mouse pointer on the globe where you would like to
zoom in, and then click on the left button. This causes the region
to be magnified. The center point of the magnified view is in fact
the point where you have just clicked

You can repeat this operation several times (as long as the
mouse pointer is a “+” magnifying glass). From the initial view
showing all the globe, up to 6 successive zoom-in operations can
be performed.

Position the mouse pointer anywhere on the globe

Right-click on the mouse and choose Zoom out. The mouse
pointer now looks like this: &

Position the mouse pointer on the globe where you would like to
zoom out, and then click on the left button. This causes the re-
gion to be reduced in size. The center point of the reduced view
is in fact the point where you have just clicked

You can repeat this operation several times until the entire globe
can be seen on the screen.

o Selecting a point

Once the globe is large enough making possible a good visual estimate of
the desired observation point on the globe’s surface, do the following:

Position the mouse pointer anywhere on the globe

Right-click on the mouse and choose Draw. The mouse
pointer now looks like this:

Position the mouse pointer very accurately on the desired point,
then click on the left mouse button to define this point.
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The Lat & Long fields in the dialog box are then updated to
reflect the exact coordinates of the point you have just se-
lected. Note that the Alt field is left unchanged. This
parameter should be defined manually by typing its value
directly in the field.

On the globe, the selected point is shown as a red dot
whose size is independent of the zoom setting.

o Globe Viewing Options

- Position the mouse pointer anywhere on the globe

- Right-click on the mouse and choose Options. A dialog box
opens in which you can change the globe viewing options. The
defaults for these options are the following:

— Dizplay =
¥ Coast lines
WV Country boundlane& ﬂl
[ State boundaries

¥ lslands

I Lakes

¥ Fivers

W Giid

— Resolution

I Low resolution j

The available 4 resolutions are:

- low

- medium

- high

- very high
The higher the resolution, the more accurate the details on the globe sur-
face.
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Curtain editor

o What is a curtain?

Seen from the observation point, some directions in space may exist in
which GPS reception for some reason is bad. The concept of curtain is in-
troduced specifically to describe these particular directions so that the
signals received from this region of space can be curtained if necessary.

For a given observation point, the curtain consists of one or more obstruc-
tion zones seen from this point. Each obstruction zone is defined in relation
to Azimuth (Az) and Elevation (Ev).

A curtain may be drawn on a polar view centered on the observation point,

or on linear view showing elevation vs. azimuth. Once the curtain is drawn
on a view, it is also visible on the other.

A curtain may also be defined by specifying each of the points making it
up. As a result, the curtain also appears on the two views as if it had been

drawn.

On the chart, the area located between Elevation Angle 0° and the user-set
Min Ev angle (see bottom of the tab) is considered as part of the curtain

=~
]
(o]
(=9

(also shown in blue).

When you enable the curtain in a prediction computation, you allow the
application to behave as if there were no GPS signals received in the cur-
tain's direction.

a Accessing the curtain editor for a given observation

point

Click on il, or in the menu bar, select Edit>Site

Define the observation point, or load it if it has already been de-
fined and saved

Click on the Local Obstructions... button.
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o Changing the curtain view

Position the mouse pointer anywhere on the curtain editor
Right-click on the mouse and select the linear or polar view.

o Drawing a curtain

Position the mouse pointer anywhere on the chart and click with
the right mouse button.

In the shortcut menu that pops up, select the Draw command.
The mouse pointer then changes to

Position the mouse pointer on the desired location, referring to
the Az and Ev indications, and click with the mouse to begin
drawing the curtain.

Move the mouse pointer to reach the next point. Note the curve
that results from the pointer displacement (a straight line on the
Linear view, an arc on the Polar view). Once you have reached the
next point, click with the mouse again, etc.

If you need to go through the 0/360° or 360/0° limits while you
draw an obstruction zone, move the pointer outside the chart.
This causes the horizontal scale to move accordingly so long as
you keep the pointer outside the chart.

To complete the curtain definition, double-click on the last point.
As a result, the curtain appears in blue as a close shape, even if
the last point is not superimposed on the first one. On the Linear
view, the curtain is always a polygon, on the Polar view it is a
close shape composed of several arcs.

After completing the definition of the obstruction zone and if
you want to restore a 0/360° normal non-shifted scale (if appro-
priate), choose the Select command from the pop-up menu and
then simply double-click inside the chart area with the left-hand
mouse button.
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o Editing a curtain manually

After accessing the curtain editor chart:

- Position the mouse pointer anywhere on the graph and click with
the right mouse button.

- In the shortcut menu that pops up, select the Edit Curtain com-
mand.

- In the dialog box that appears, specify the points delimiting the
obstruction zone(s).

Edit Curtain E
rCutain——————— Point2/2——————
Obstruction 1 Azimuth : |24 deg j

(O bstruction 2

Elevation: |21.3 deg

 Right fram previous paint
© Align with previous paint j

tdd | Delete | fdd Insert | Delete |

QK I Cancel |

Curtain pane

List box : Shows the number of obstruction zones defined to form the
curtain for the concerned site. Obstruction zones are num-
bered from 1 to n. The definition of the selected obstruction
is shown in the right-hand part of the box

Add button : Press this button to add a new obstruction zone in the
above list box

Delete button : Press this button to delete the obstruction zone selected in
the above list box
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Point {x/x} pane
Azimuth

Elevation :
Right from previous point :

Align with previous point :

Left from previous point :

Add button :

Insert button :

Delete button :
OK button :

Cancel button

: Azimuth angle for the displayed point

Elevation angle for the displayed point

Check this button if you want the position you are
defining to be somewhere on the right of the previous
point (this choice will force the extension of the ob-
struction zone to the right of the previous point even if
the azimuth angle of the new point is less than that of
the previous one; this allows you to go through the
360/0° singular value).

Check this button if you want the position you are
defining to be aligned with the previous point (i.e. same
azimuth)

Check this button if you want the position you are
defining to be somewhere on the left of the previous
point (this choice will force the extension of the ob-
struction zone to the left of the previous point even if
the azimuth angle of the new point is greater than that
of the previous one; this allows you to go through the
0/360° singular value)

Click this button to add a point to the definition of the
obstruction zone. As a result, the total number of
points (see top of dialog box) is incremented by one
Click this button to add a point to the definition of the
obstruction zone. The new point is inserted into the
list of points just before the displayed point. As a re-
sult, the total number of points (see top of dialog box)
is incremented by one

Click this button to delete the point displayed above

Click this button to validate the entire box content

: Click this button to cancel all the changes you have

made to the box since you opened it.
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o Moving, re-shaping or deleting a curtain

Position the mouse pointer anywhere on the graph and click with
the right mouse button.

In the shortcut menu that pops up, choose the Select command.

Select the curtain by clicking the mouse pointer inside the draw-
ing object (a selected curtain displays handles) then:

drag this object to move the curtain
or drag each of its handles successively to re-shape it

or press the Del key to delete it. &
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9. WinComm Utility

WinComm Utility
Introduction

WinComm allows you to communicate with GPS receivers by offering the

following functions:

- Automatic search for baud rate to be used (on operator's request,
only with Thales Navigation receivers)

- Identification of the connected GPS receiver (on operator's re-
quest, only with Thales Navigation receivers)

- Viewing the data stream on the serial port

- Sending commands to the GPS receiver

- Manual request for recording data from the GPS receiver

- Programmable requests for recording data from the GPS re-

ceiver.

WinComm main window:

¥ GNSS Terminal : Com 1. 9600, 8. No. 1

r— Command [6500] M ods
[ = J 1% Simple GPS Recarder Setlings.
" Programmable GPS Recorder
I j Advanced | Help
 Dizpla r~ Simple Gps Recorder
-l
% Editing. @
Directory chpragram fileshgnssstudiotra J
File Mame : Record . |Raw
File Max Size : lm
=
4 3 Start Hecarding
Pause | Clear View Print Vigw... I
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Enabling communications with a GPS receiver

Enabling communications with a GPS receiver

After you start WinComm or click the Settings button in the WinComm main
window, the Communication Settings dialog box shows up that allows you to
view and change the serial port parameters of your computer and enable
communications with the GPS receiver connected to it.

Communication Settings Dialog Box:

Communication Settings

Comm : ICum 1 'I Auto Configure
Eoeed IEIBDD :Iv Receiver Type :
Diata bits : IS j
Parity : INDHE 'I
Stop bits : IW 'I

Load Settings.. | Save Settings.. | R 1 S Cancel |

You can save your customary communications settings to a configuration
file (using the Save Settings button) and specify the configuration file name
in the command line of any shortcut created to start WinComm. As a result
the configuration file will automatically be loaded and enabled when you
double-click the WinComm icon to start WinComm (in that case the Communi-
cation Settings dialog box will not be prompted).

Use the combo boxes to set the communication parameters. The parameters
are preset to default values. Select the desired port (Comm parameter), that
is the computer port connected to the desired GPS receiver and the appro-
priate serial communication parameters (baud rate, etc.) to match those of
the receiver.

With Thales Navigation receivers, the baud rate will be adjusted automati-
cally if you use the Auto Configure button.

OK button

Clicking the OK button activates the current serial port parameter settings
and closes the Communication Settings dialog box. This enables communica-
tions between the computer and the GPS receiver, unless the serial port
parameter settings do not match those of the receiver connected.



WinComm Utility
Enabling communications with a GPS receiver

o Cancel button

Clicking the Cancel button closes the Communication Settings dialog box. Any
changes you made in this dialog box are ignored.

o Auto Configure button

Auto Configure initiates an automatic search for the baud rate and receiver
type. Use this button if you are not sure about the baud rate or if you wish
to view the type of the receiver connected.

An automatic search for the baud rate and receiver type is only allowed
with Thales Navigation receivers as this requires that the receiver be capa-
ble of returning a consistent reply to a "TEST 1" or "IDENT" command.

After choosing Auto Configure you are allowed to:
- disable the communication by clicking Cancel

- or, if the identification is successful, close the Communication Set-
ting dialog box, by clicking OK. This enables communications
between the computer and the GPS receiver and allows you to
use any of the WinComm functions.

o Receiver Type

After communication is successfully established (e. g. using the Auto Con-
figure button), the identification of the connected receiver appears in this
box.

The example below results from a communication established with a
Thales Navigation receiver.
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After the Communication Settings dialog box is closed, you can ask for the re-
ceiver type by sending the TEST 1 or IDENT command to the connected
receiver, using the Command pane.

Load settings button
Load settings opens a dialog box that allows you to select any serial port
configuration file saved earlier using the Save Settings button.

Click the desired file name in the list box, to select it (typically in the 'set'
directory), and click Open. As a result the serial port parameters in the
Communication Settings dialog box are automatically set as specified in the
file you selected.

(Clicking Cancel would take you back to the Communication Settings dialog
box).

Save settings button

Save settings opens a dialog box that allows you to save the serial port con-
figuration currently enabled so that you can quickly retrieve it at a later
date using the Load Settings button. It can be loaded automatically if you
specify its name in the command line of any shortcut icon created to start
Wincomm.

In the File Name text box, enter a name (e.g. the type of the receiver con-
nected) for the file to which the serial port configuration should be saved
(typically with ".set' as extension). Typically, serial port configuration pa-
rameters are saved to the 'set' directory.

Clicking the Save button saves the following communication parameters:
- serial port No.
- baud rate
- number of bits per character
- parity check option
- number of stop bits

(Clicking Cancel would take you back to the Communication Settings dialog
box without saving any settings).
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System Menu

System Menu

- In the left corner of the WinComm window's title bar, click on the
connector icon. The system menu appears from which you can
define the options below.

Hove
Cloze Alt+F4

v Al Commands Uppercasze
v Mo Internal Memory

About Terminal...

All Commands Uppercase : Unless you are satisfied with the current setting,
select this command to toggle the setting.

Checked: lower-case characters in the command are
changed to upper-case characters before being sent
to the receiver

Cleared: characters, whether lower-case or upper-
case, are sent unchanged.

No Internal Memory : Command not used with the new range of receivers.
Unless you are satisfied with the current setting, se-
lect this command to toggle the setting.

Checked: there is no internal memory in the at-
tached receiver (Internal Memory Reader option
disappears from the Win Comm window). Always
make this choice with the current range of receivers.

Cleared: there is an internal memory in the attached
receiver (Internal Memory Reader option available in
the Win Comm window).
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Display area

After communication is enabled between the computer and a GPS receiver
the Display pane allows you to view the data stream on the receiver port, in-
cluding data output in response to any command generated by Wincomm.

If you wish to enlarge the Display pane, click Bl iy this pane (top right).
This causes the pane to be transformed into a separate window which you
can move/re-size using the usual commands assigned to windows in the
Windows environment.

To restore the Display pane at the initial location, click =lorx (top right).

Display area defined as a separate window:
1 Display [_ O] =]

-

o

Clear Wiew | Frint Wiew.. |

As the data may be refreshed every 0.1 seconds, it is not possible to log all
that flows through the port so that it can be displayed at a later date, or this
would require a huge memory size. For that reason, only the latest 100 data
lines are stored and can be viewed using the vertical scroll bar available.
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Sending a Command to the GPS receiver

Each data line ends with <CR><LF> characters and/or when it reaches the
maximum length (80 characters).

Clear View : Clicking this button deletes any data displayed in the Dis-
play pane / window.

Print View : Clicking this button opens a Print dialog box that allows
you to print any data displayed in the Display pane/window.

Pause : Freezes the Display pane/window and changes the label of
the button to Resume.

Pressing the Pause button does not suspend the data flow on
the receiver port or the recording in progress.

Pressing this button again (now changed to a Resume but-
ton) will re-activate the Display pane/window.

Sending a Command to the GPS receiver

After communication is established between the computer and the GPS re-
ceiver, the Command pane can be used to send commands to the receiver
(label of selected command group recalled in the command pane, see ex-
ample below).

Command box Command [5000]

Label box j J il
[ T I Advanced... |

To send a command, do the following:

- Type the command in the Command combo box or select it from
the Command or Label combo box.

- Click the Send button.

The list of commands prompted in the Label combo box can be changed us-
ing the Advanced... button.
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Sending a Command to the GPS receiver

o Commands editor dialog box

This dialog box (appearing after you click the Advanced button) allows you
to set up a group of commands interpretable by the connected receiver. The
commands you select in this dialog box will be prompted in the main win-
dow. As a result, you will only need to choose the desired command from
the list in the main window and click to send the command to the receiver.

After you install WinComm, a number of default command groups are avail-
able on your computer. Each command group is contained in a file whose
name is the Group Label (see this parameter in the next page), with .cmd as
extension.

The buttons in the Commands Editor dialog box allow you to load any com-

mand-group file available, make any change to the group and save your
own command groups.

The selected command group will be available in the main window after
you close the Commands Editor dialog box (by clicking in the upper-right
corner).

Commands Editor E

Group Label: |5DUU i
Click here to close the Com-

= mands Editor dialog box. This
J j loads the selected command

Command: |$PDAS,DELSES group to the main window.

Label: IEance\ a gession

Add Command | Delete Command |

Load Commands. | Save Commands.. | d

Group Label : Used to enter and/or view the name given to a com-
mand group. For example, this name can suggest the
type of receiver connected when this command group
should be used

Command : Used to enter and/or view each command script. Use
the associated scrollbar to browse through the list of
available commands



Label

Add command

Delete command :

Load commands

Save commands

WinComm Utility
Sending a Command to the GPS receiver

. Used to enter and/or view a plain label for each com-

mand script. Use the associated scrollbar to browse
through the list of available commands

: Adds the command viewed in the text box to the list of

available commands.

Removes the command viewed in the text box from the
list of available commands.

. Opens a dialog box that allows you to choose the ap-

propriate command group file for the connected
receiver so that the command group becomes available
in the main window after you close the Commands Editor
dialog box.

. Opens a dialog box that allows you to save your own

command group (as viewed in the Commands Editor dia-
log box).
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Simple GPS recorder

All data output from the receiver's port is viewed in the main window's Dis-
play pane/window. The data can be recorded to the file specified in the File
Name and Directory text boxes.

When the Simple GPS Recorder option is activated, you start and stop the re-
cording manually, by simply clicking the Start/Stop Recording button.

File Name :

File Max Size :

— Simple Gps Recorder

% Editing... @

Diirectory : Ic:\programfiles\gnss\studio\ra J
File Mame : IHecord . [Raw

File b4 ax Size: : INo Lirviitz 'l

Start Recording |

Used to specify the name of the file to which you wish to
record the data from the receiver.

Unless a maximum size is selected for the file, you are
also allowed to enter an extension into the associated box.

Used to specify whether a single file should be created on
the disk (No Limits option) or the file should be split into
0.7 MB or 1.4 MB segments (with a view to storing it on
floppy disks for example).

If you elect to split the file into segments, then the system
will automatically add “001” as extension to the name of

the first segment. This will automatically be incremented

for each file segment generated, if the file exceeds the se-
lected File Max Size.
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Start Recording : Clicking this button opens a new dialog box in which you
can specify which type of raw data you would like to re-
cord, if any, before you effectively enable data recording.

— | Choose the type of raw data that you would like to insert into the record file(s). Choose also
the format for the selected data as well as the port on which the data will be available.

The resulting command ($PDAS or other)
is automatically formatted in this area according to your choices

Automatic Requests [ %]

‘Wwhile creating the recording file(z]
Format: [asCisvaR =] |]
<
¥ sk for ephemenides Port : IA 'l

IV ask for lono-UTC

Using nest requests :
$PDAS GPSDAT. 1 A4.4.4

K|

Then zend the following commands :

4{3

S s g

Load... | Save... |

| Ok I | Cancel I

If necessary, edit other commands that you would like the recorder to run after the above one. This requires
good knowledge of the different commands possible as well as their syntax. You can save your lists of com-
mands as a BAT file (using the Save button) and load them quickly later on, using the Load button.

Then click on the OK button to start the data recording.

The data recording will take place until you click on the
Stop Recording button (this button is in fact the Start Re-
cording button which is renamed once data recording is in
progress).
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Programmable GPS recorder

The Programmable GPS Recorder option allows you to prepare one or more
requests for recording the data output on the connected receiver port, by
specifying a start date, time and duration for each planned recording ses-
sion, and also a disk file name, directory and maximum size.

You can save the recording session requests you prepare (using the Save

button) so that you can load them back at a later date (using the Load but-
ton).

— Programable Gps Recorder

"é}" Editing... @
Diirectorny : Ic:\program fileghgnsshatudiohra J iI
File Mame : IDSSD‘I E40 N GE

File: b4 2 Size : Im
Start Date : IW
Start Time : IW
Duratior : W

v Automatic File Name 14 LI

Add Request | DeleteHequestl Fiun Program |

Load Program... | Save Program... | Frint Program... |

Directory : Used to specify the directory to which you wish to re-
cord the data from the receiver. Clicking the button to
the right opens a dialog box that allows you to navigate
through the directory tree on your hard disk or a floppy
disk, and select the desired destination directory.



File Name

File Max Size :

Start Date :

Start Time

Duration

WinComm Utility
Programmable GPS recorder

: Used to specify the name of the file to which you wish
to record the data from the receiver.

- If you choose the Automatic File Name option (i. e. if
the option box is checked), then the File Name text
box is dimmed and the name is automatically as-
signed by the system, based on the date (month, day
number) and time (hour, minute) of the recording
session. Example: 12240929 for a file recorded on
December 24 at 9:29 a.m

- If you do not select the Automatic File Name option,
then you can enter a name of your own. Unless a
maximum size is selected for the file, you are also
allowed to enter an extension into the associated
box.

Used to specify whether a single file should be created
on the disk (No Limits option) or the file should be split
into 0.7 MB or 1.4 MB segments (with a view to storing
it on floppy disks)

If you elect to split the file into segments, then the sys-
tem will automatically add “001” as extension to the
name of the first segment. This will automatically be
incremented for each file segment generated, if the file
exceeds the File Max Size selected

Used to specify the day on which the recording session
should begin. The current date is prompted by default

: Used to specify the time when the recording session
should begin. The current time is prompted by default

: Used to specify the planned duration of the recording
session
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Automatic File Name

Add Request

Delete Request

: If you choose the Automatic File Name option (i. e. if the

option box is checked), then the File Name text box is
dimmed and the name is automatically assigned by the
system, based on the date (month, day number) and
time (hour, minute) of the recording session. Example:
12240929 for a file recorded on December 24 at 9:29
a.m

If you do not select the Automatic File Name option, then
you can enter a name of your own. Unless a maximum
size is selected for the file, you are also allowed to enter
an extension.

. This button saves the recording session description cur-

rently displayed and increments the number of
programmed sessions that appears at the bottom of the
scrollbar. (This automatically selects the Automatic File
Name option and prompts the next possible session, con-
sidering the specified duration).

: This button deletes the recording session description

currently displayed and decrements the number of pro-
grammed sessions that appears at the bottom of the
scrollbar.
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Run Program : This button activates the Programmable GPS Recorder
mode. First, a new dialog box appears in which you can
specify which type of raw data you would like to re-
cord, if any, before you effectively enable data
recording.

— Choose the type of raw data that you would like to insert into the record file(s). Choose also
the format for the selected data as well as the port on which the data will be available.

The resulting command ($PDAS or other)
is automatically formatted in this area according to your choices

Automatic Requests [ %]

‘Wwhile creating the recording file(z]
Farmat : IASEII SWaR 'l
<
¥ sk for ephemenides Port : IA 'l -

IV ask for lono-UTC

Using nest requests :
$PDAS GPSDAT. 1 A4.4.4

K|

Then zend the following commands :

]

S s g

K|

Load... | Save... |

| Ok I | Cancel I

If necessary, edit other commands that you would like the recorder to run after the above one. This requires
good knowledge of the different commands possible as well as their syntax. You can save your lists of com-
mands as a BAT file (using the Save button) and load them quickly later on, using the Load button.
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Load Program :

Save Program :

Print Program :

Then click on the OK button. This causes WinComm to
wait for the next scheduled recording session and per-
form recording as planned. The label of the button
changes from Run Program to Stop Program. Until the
planned recording is complete or you click Stop Program,
all other buttons in the Programmable GPS Recorder pane
are inhibited and you cannot change to another Mode.

This button opens a dialog box that allows you to select
a file (typically a .pgm file) containing descriptions of
planned recording sessions (saved earlier using the Save
Program button). Select the desired file name and click
Open.

This button opens a dialog box that allows you to save

descriptions of planned recording sessions so that they

can be used at a later date (using the Load Program but-
ton). Enter a name into the File Name text box and click

Save.

This button opens a Print dialog box that allows you to
print the descriptions of planned recording sessions cur-
rently loaded.
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WinComm shortcut

You can save your customary communications settings to a configuration
file and specify the configuration file name in the command line of any
shortcut created to start WinComm. As a result the configuration file will au-
tomatically be loaded and enabled when you double-click the WinComm
icon to start WinComm (in that case the Communication Settings dialog box
will not be prompted).

To create a WinComm shortcut icon that will automatically load one of your
customary communications configuration files, do the following:

- With the mouse right button, click outside any window in the
workspace. From the menu that pops up, select New then Shortcut.
This opens the Create Shortcut dialog box.

- Click the Browse button. This opens a dialog box that prompts all
the directories existing on your disk. Open (by double-clicking)
the directory containing WinComm.

- Click WinComm.exe and click the Open button (or simply double-
click WinComm.exe). This closes the Browse dialog box and auto-
matically enters WinComm.exe (with its path) into the Command
line text box in the Create Shortcut dialog box.

- In the Command line text box, enter the name of your configura-
tion file after WinComm.exe, with a space in between.

- Click the Next button. Enter a name for your shortcut icon. Click
the Finish button. This closes the Create Shortcut dialog box.

As a result, a new WinComm icon appears in the workspace, with the name
you specified. &
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10. Geoids Utility

Introduction

Geoids allows the following:

Importing new geoid models

Extracting data from a geoid model in order to create a smaller
file just describing the specified region

Loading a geoid model, either partially or completely, into a
Thales Navigation receiver

Reading the geoid model currently used in a receiver.

The following formats exist in Geoids:

EGM96 (worldwide model)

RAF9S8 (for France only)

GSD95 (Region of the Saint Laurent in Canada)
NAP (Normaal Amsterdams Peil)

North Sea (Land Sea)

Opening a geoid model

Select File>Open. A dialog box opens in which you can choose a
geoid model among those available

Choose a model and then click OK. A new window appears sho-
wing the main characteristics of the chosen geoid (name, date of
creation, file size, comment, geographical limits, grid step and
number of points).
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Example of geoid model open in Geoids (EGM96) :

[ EGM96.ge0 M=l E3

Hame EGHY96
Date 05-14-01 15:54:29 4058 KB
Comment : Global

Horth coordinates g0° 0" 0.0000"N
West coordinates : 180° 0' 0.0000"W
South coordinates g0° 0" 0.0000"S
East coordinates : 180° 0' 0.0000"E
Latitude step 15.00°
Longitude step : 15.00°

Humber of points : 1038961

Extract a region from the geoid model

1. Select File>0Open and choose the geoid model from the displayed
list. Geoids will extract the data for your region from this model.
Then click OK. The selected model appears in Geoids

2. Select File>Extract As.... A new dialog box is displayed in which
you can define the geographical area you are interested in.

Definition box for data extraction from a geoid model:

Extract region from EGMI6 geoid [X]
MName I EGMIE™
Comment |

Narth I 30° 0" 0.0000" M South I Eo* o' 00000 s
st I 180° 0° 0.0000" East I 180° 0 0.0000"E

WorIdMap...l Estract I Cancel |

3. Define the following parameters:
e File name (8 characters max.)
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e Comment (25 characters max.). It will appear in the 3rd line
when you open the geoid model

» Geographical limits of the considered region, necessarily a rec-
tangular area defined by a North-West point (NW) and a South-

East point (SE).

NWPoint ),

SE Point

Define the NW & SE points manually, by entering their latitudes
& longitudes in the corresponding fields, or graphically using
the World Map editor.

To use the World Map editor, click on the World Map button and
follow the instructions provided on page 158, except for the Draw
function which in the present case must be used to surround the
desired region.

Click on the Extract button to extract the data from the geoid
model for the concerned region. The resulting file is automati-
cally opened in the Geoids window once it has been created.

Example of data extraction using the World Map editor:
i) Extract region from RAF38 geoid

RAFSE1
Foitou

¥ RAF98~1.geo = E

7 =

RAF98~1
06713/01 10:45:17
Poitou

Name 23 KB

Comment
North coordinates 47° 3' 0.0000"N
Vest coordinates 0'38' 0.0000"%
South coordinates 44°51" 0.0000°N
East coordinates 2°34' 0.0000°E

Mot [ 47" 2 0.0000°N Sout [ 44°51" 0.0000"N
Latitude step
Tongitude step

West [ 0°38" 0.0000"W East [ 2732 00000°E 2.00°

Humber of points : 8633

Resulting geoid model

{Wi/aild Map ] Extract Cancel

>

Geographical Fields automatically

Selected
area covered ;Z?oz filled after making a for the selected region
by initial selection on the World
model Map editor
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Uploading a geoid model into a receiver

- Connect an adequate RS232 cable between one of the serial
ports on the PC running Geoids and one of the ports on the
Thales Navigation receiver

- Open the desired geoid model in Geoids

- Select Transfer>Write. A dialog box appears asking you to specify
and configure the serial port used on the PC.

Serial Port

Conm A

Speed : Im
Data bits : m
Parity : m
Stop bitz : Iﬁ

oK I Cancel |

[~ Skip thig dialog if mo emor occurs

- After setting a port, click OK to upload the geoid file.
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Importing a new geoid model

This function allows you to update any geoid model whose data format is
known. Geoids will convert any type of file you import into a binary file
with GEO extension.

- Select File>Import. A dialog bow opens allowing you to specify
the location of the original file containing the new geoid, its
format, the name of the GEO file that will result from the import
operation, and a comment associated with the imported geoid
model

- Click on the Import button to import the selected geoid model.

Example of Import dialog box:

File Jommon Fies\GrssiGeoids .|
Format

Mame IT
Comment I

Import; | Cancel I
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Displaying the versions of the available geoid
formats

- Select Help>About Geoids... A dialog box opens listing the versions
of the DLL files corresponding to the available geoid models.

Dialog box showing the available geoid models:

About Geoids [ ]

Geoids Yersion 3.20

DILL formats version EGM3IE

% Copyright [C] 2001, THALES M avigation

Deleting a geoid model

- Select File>Open. A dialog box opens allowing you to specify
which geoid model should be deleted (a complete or partial one)

- Click Delete. The geoid file is deleted after user confirmation.

o
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11. DTR Utility

Introduction

DTR is used to convert Thales-formatted raw data files into Observation +
Navigation files in RINEX format.

o Input files

Input files should be Thales raw data files containing binary or ASCII data.
a Time labeling
Format conversion involves changing the time-labeling of the raw data.

This operation is required as the Thales format is based on satellite time
whereas the RINEX format uses receiver time.

Time-labeling is changed through extrapolation.
a Naming the output files

The output files can be named freely, or using the conventions defined in
the RINEX format, namely:

<site_name><log_day><file_index>.<log_year><type_code>
where:

<site_name> the first 4 characters from the name of the site where
raw data was logged

<log_day> log day in 3 figures (1 to 365)

<file_index> a figure from 0 to 9 allowing you to create up to 10
different files for the same log date and the same
site

<log_year> log year in 2 figures (example: 2001— 01 ; 1998—
98)

<type_code> letter « O » for Observation file, or « N » for Navi-
gation file.
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Using DTR

o Description of the main window

These 3 fields are preset
automatically upon selection
of the file to be converted

Enter the path & name of the file to
be converted in this field.
Use the button to the right
of this field to find the file on the
computer disk

— THALES INPUT FILE

\
RawDataFila: [CMY @DJE:TS\HAWDATA\*.* \ J

Recorded On: || row 14, 2001

Marker Mame : ISITE vl Marker Murnber : I vl

File Format 1 [THALES BINeRY =]

Observer Mame : ITHUMAS 'l Observer Agency : ITDF‘SUF\V vl
Receiver Mumber : ITDD3 vl Receiver Type : IVEHS 2 vl

Antenna Mumber : IANTUB45 vl Antenna Type : INAPUDZ vl

Recaiver Yersion : |5502 'l

I

—RINEX DOUTPUT FILES

Observation File : IC:\MY PROJECTS\RAWDATAN ALL J

Mavigation File - IC:\MY PROJECTSYRAWDATAVZIN

L™ Automatic naming according to RINEX conventions

S

[ Tr=Tz + 10 mz, using instantaneous dopplers | Go.. | Close |

Optional parameters
which are normally
present in the header
of a RINEX file. As
they are not present
in the THALES
format, if you define
them now in these
fields, they will be
inserted into the
RINEX file when
converting the file.
When you are ready,
click on the Run...
button to convert the
input file

\;‘ For data time-labeling (see next page) ‘

| Check this button to name output files according to RINEX conventions. Then
choose manually the file index (from 0 to 9) in the combo box which then appears

on the right

RINE= OUTFUT FILES

Observation File IE WY PROJECTSARawWDATANSITEST 90,010

Mavigation File ID WY PROJECTS \RAWDATANSITES S0 01N

¥ Automatic naming according to RINEX conventions File Index

Advan:ed [ Tr=Ts + 10 ms, using instantaneous dopplers ] |:
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o Advanced options

This window is displayed after clicking on the Advanced button in the main
window. It is used to define precisely in which way time-labeling is chan-
ged from satellite to receiver time.

Advanced Options [ %]

Extrapolate satellite-dated raw data transmitted at satellite time Tz

& [lsing instantaneous doppler measurements

' Uszing smocthed doppler measurements

Upta reception time : Tr=Tsz + Tx

wihere Ti = |1 i} 'l mz

™ Compute positions using smoothed CAA cods pseudoranges

™ wirite a log file with all intermediate results

Save As Defaults |
0K I Cancel |

For a standard conversion, use instantaneous dopplers and Tx=0.

To optimize further processing of files in RINEX format originating exclu-
sively from THALES log files, use Tx=75 ms preferably. In addition, to
optimize static processing, choose filtered dopplers preferably.

NOTE : 75 ms stands for the average propagation time of GPS signals be-
tween any satellite and any receiver on Earth. It is therefore the best value a
priori to use in the conversion. ¢
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12. Appendices

Database in a Land Survey Project

o Areas collection

Each object in the collection has the following attributes:

>
& Geocodel Free geographic code 1 g
#e Geocode? Free geographic code 2 (¢}
#e Geocoded Free geographic code 3 2_
& Geocoded Free geographic code 4 =2
&b Comment Area description 8
7]

+ a geometric attribute comprising:

- Geometry type: area
- Dimension: 3-dimensional

- Spatial Reference System in which the coordinates are expressed

o Lines collection

Each object in the collection has the following attributes:

&% Geocodel Free geographic code 1
#be Geocode? Free geographic code 2
& Geocodel Free geographic code 3
#be Geocoded Free gengraphic code 4
&b Comment Line description

+ a geometric attribute comprising:
- Geometry type: line
- Dimension: 3-dimensional

- Spatial Reference System in which the coordinates are expressed
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o Points collection

Each object in the collection has the following attributes:

Az Name Faint name

123 Type Faint Type

#be Geocode] Free geographic code 1
&% Geocode? Free geographic code 2
#e Geocoded Free geographic code 3
& Geocoded Free geographic code 4
#be Comment Foint description

123 Target_Easting Target coordinate
123 Target_Morthing Target coordinate
123 Target_Height  Target coordinate
123 Contral_Tupe Contral type for errar measuremnent

123 Statuz Statuz
123 Fixed Fixed status
T Time of zolution
123 QOffset_Mode Offset Mode
23 F1P Distance between P1 and P [m]
123 PP Distance between P2 and P [m]
123 Side Lateral offzet side
123 se Indicates wheather point is involved in the local geode. ..
123 Horizontal_Pr... Horizontal 95 % confidence [m)]

123 Vertical_Preci... Vertical 95% confidence [m)

123 Horizontal_Ermor - Horizontal error between surveyed and target positions....
123 Vertical_Error Wertical error between zurveyed and target pozitions [m)
123 Total_Eror Total eror according to control type [m)

+ a geometric attribute comprising:
- Geometry type: point
- Dimension: 3-dimensional

- Spatial Reference System in which the coordinates are expressed
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o Files collection

Each object in the collection has the following attributes:

Age M ame File name

123 Source Source file format

A Site Default site name

123 Antenna_Height Default antenna height

[X| Dynarmic Indicates whether the receiver has been moved during...

@ Start_Time Time of first record >

@ Time_Span Fecord duration =

123 Sampling Sampling interval (2] =

Ape S Tracked satelites g

[® Mavigation Indicates the presence of navigation data for the track. .. o
(—5-
(47
7]

+ a geometric attribute comprising:

- Geometry type: point
- Dimension: 3-dimensional
- Spatial Reference System

o Processes collection

Each object in the collection has the following attributes:

123 Mumber Process number in scenario

#be Feference Reference site [uzed to get reference position)

123 Reference_File  Reference file

#ge Fover Fover site [used to store process results)

123 Rover_File Fiover File

123 Mode Proceszing mode

123 Min_Elevation  Satellite elevation under which data must be rejected
A Deselected Satellites that must be excluded in any case

X Lz Indicates whether L2 data have to be process or not
[X Fix_Integers Indicates whether process have to fix integers or not

+ a geometric attribute comprising:
- Geometry type: line
- Dimension: 3-dimensional
- Spatial Reference System
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o Stops collection

Each object in the collection has the following attributes:

@ Start_Time Start time of occupation

@ Time_Span Time span of occupation
Az Name Faint name

#be Geocode] Free geographic code 1

& Geocode? Free geographic code 2

#be Geocodel Free geographic code 3

& Geocoded Free geographic code 4

Ak Comment Puaint dezcription

123 Raw_data file  Faw datafile
123 Antenna_Height Default antenna height
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o Vectors collection

Each object in the collection has the following attributes:

123 Reference From point

123 Rover Ta point

@ Start_Time Time of wector [start time of occupation)

@ Time_Span Time span of occupation

123 Solution Processed solution ype

[X Enabled Indicate wheather solution iz to be kept for adjusment >
123 D Frocessed ECEF "WGES84 DX component [m) =
23 DY Processed ECEF WGESE4 DY component [m)] =
2 D2 Frocessed ECEF "GS84 DZ component [m) o
123 Length Proceszed length g-
123 Sd- Processed ECEF "G 584 D standard deviation [m) =0
123 S5dv Processed ECEF 'WGESE4 DY standard deviation [m) 8
123 542 Processed ECEF "WGS84 DZ standard deviation [m) 2]
123 Ry Processed ECEF WGES584 XY conelation

123 Ry Processed ECEF "WGESE4 32 conelation

122 RvZ Processed ECEF WGES584 v conelation

123 AMS Processed Root Mean Square

23 v Proceszed solution unit variance

123 Epochs MNumber of epach used in process

123 55 Minirmum number of satelites during process

123 PDOP t awirnum PDOP during process

122 From_dntenn...  Used antenna height at station

123 To_Antenna_... Used antenna height at rover

X Adjusted Indicated wheather this vector has been adjusted

123 Adjusted DX Adjusted ECEF WGS84 DX component [m)

123 Adjusted DY Adjusted ECEF WGES84 DY component (m)

123 Adjusted D2 Adjusted ECEF WGS584 DZ component [m)

123 Adjusted_Len..  Adjusted length

123 Adjusted_Sd<  Adjusted ECEF "G 584 D standard deviation [m)]
123 Adjusted_Sdv Adjusted ECEF "G 584 DY standard deviation [m)]
123 Adjusted_S5d2  Adjusted ECEF WG 584 DZ standard deviation [m)]
183 Adjusted_F¥Y  Adjusted ECEF WGSE4 Y comelation

123 Adjusted D2 Adjusted ECEF WGS584 DZ component [m)

183 Adjusted_Len...  Adjusted length

123 Adjusted_Sd<  Adjusted ECEF WG 584 D standard deviation [m)]
123 Adjusted_Sdv' Adjusted ECEF "WG584 DY standard deviation [m]
123 Adjusted_S5d2 Adjusted ECEF WG 584 DZ standard deviation [m)]
123 Adjusted_R=Y  Adjusted ECEF WGSE4 =Y comelation

123 Adjusted RZ Adjusted ECEF "WG584 %2 conelation

123 Adjusted_RYZ  Adjusted ECEF WGSE4 Y2 comelation

123 Adjusted_RMS  Adjusted Roaot Mean Square

123 D_Residual ECEF G584 D component residual [m]

122 DY _Residual ECEF G584 D component residual [m)

122 DZ_Residual ECEF G584 D component residual [m)

X Tau_Test Tau test ?
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+ a geometric attribute comprising:

Geometry type: line
Dimension: 3-dimensional
Spatial Reference System in which all coordinates are expressed.

o Broadcast_Ephemeris collection

Each object in the collection has the following attributes:

T

23 5v

123 Health

123 LR

123 |0DE

123 Y alidity

123 Sqrtd

23E

2310

231007

123 Omega

123 Omega_Dot
123w

123 M0

123 Delta_ N

123 Cuc

123 Cus

123 Crc:

123 Crs

123 Cic

123 Cis

123 Toc

123 10DC

123 Af0

123 4R

123 Af2

23 TGD

123 Code_On_L2
123 L2 Data Flag

200

Feference time of ephemeriz

Satellite PRMN Mumber [1..32]

Satellite Health Status [0 = Good)

User Range Accuracy [m]

lssue OF Data, Ephemeris | Yersion Mumber for Ephem...
“Walidity Duration for Mawigation Data (k)

Square Foot of Semi-bajor Axis [m 1/2)

Orbit Eccentricity [dimensionlass)

Orbital Inclination Angle at Reference Time [rd]

Orbital Inclination Angle Cirift [rd/s]

Right Ascension at Reference Time [deq)

Right Ascension Drift [rd/z)

Argument of Perigee [rd]

Mean Anomalie at Reference Time [rd]

Mean Motion Difference From Computed ¥ alue [rd/s)
Amplitude of the Cogine Harmonic Correction Term to b
Amplitude of the Sine Harmonic Correction Term to the. .
Amplitude of the Cogine Harmonic Correction Term to b
Amplitude of the Sine Harmonic Comrection Term ta the...
Amplitude of the Cogine Harmonic Correction Term to b
Amplitude of the Sine Harmonic Corection Term to the...
Time of Clock : Reference Time for S Clock D ata
lzzue Of Data, Clock : ersion Mumber for Clock Data
Satellte Clock Bias (3]

Satellite Clack Drift [242]

Satellite Clock Drift Rate [2/52]

L1-L2 carrection term for single-frequency users
Indicates whether L2 is modulated by P [1) or CAA (2]
Indicates whether code P iz modulated by Navigation
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0 Broadcast_lono collection

Each object in the collection has the following attributes:

@ T Reference Time of lonospheric Parameters

123 Alphal lonospheric Comection Parameter Alphal of Almanac (5]

123 Alphal lonospheric Comection Parameter Alphal of Almanac ...

123 alpha2 lonospheric Comection Parameter AlphaZ of Almanac [...

123 alphad lonospheric Comection Parameter Alpha3 of Almanac [...

123 Betal lonazpheric Comection Parameter Betal of Almanac [z] >
123 Betal lonospheric Comection Parameter Betal of Almanac [s... =
123 Beta? lonazpheric Carection Parameter Beta?2 of Almanac (... g
123 Betad lonospheric Comection Parameter Beta3 of Almanac [s... =
123 WNT Feference wWeek Mumber for ITC data (=W
123 Tot Feference Time of week for UTC Data [ of week) (—5'
123 Delta_TLS GPS-UTC Delta Time due to Leap Seconds [3] 8
123 a0 Palvnomial Coefficient 40 for fine UTC time computatio...

123 A1 Palynomial Coefficient 47 for fine UTC time computatio...

123 WHLSF GPS Week Mumber for the Mexst Change in UTC data

123 DN GPS Day of Week for the next change in UTC data

123 Dela_TLSF Future GPS-UTC Delta Time due to Leap Seconds aft...

0 GPS_Measurements collection

Each object in the collection has the following attributes:

123 Epoch Epoch Index

T Time of Record
123 RCE Receiver Clock Ermor
123 5V Satellite PRM Mumber
23 1 Pzeudo R ange measurement uzing CA4 on L1 [m]
123 DOICT [rata Quality Indicator for 1 meazurement
123 CHOCT Signal Strength measurement for L1 C44 [db.Hz)
123 L1 Carrier meazurement using CA4 on L1 [cycles]
23 DAL Drata Guality Indicator for L1
[ LCIL Loss of Continuity Indicator for L1
123 CLCILT Cumulative Loss of Continuity [ndicator for L1
2 Doppler measurement using CA4 on L1 [cycles/s)
[X| Antispoofing Indicates whether code P is crepted a3 or not
23 F1 Pseudo R ange measurement uzing P~ on L1 [m)
123 P2 Pzeudo R ange measurement uzing PAY on L2 [m)
123 DOIP2 Drata Quality Indicator for P2 measurement
123 L2 Carrier measurement using P4 on L2 [cpcles)
123 DOIL2 Diata Quality Indicator for L2
X Loz Logs of Continuity Indicator for L2
123 CLCIL2 Curmulative Lozs of Continuity [ndicatar for L2
2302 Doppler meazurement using P2 on L2 [cyclesds)
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Created Files & Directories

o Creating a New Project in a New Workspace

The project and the workspace then have the same name.

A new folder, named <project_name>, as well as two files are created in
the MyProjects folder. A number of files are created in the new folder.
These files are in fact the default documents listed on the Documents tab of
the Workspace pane. Below is a project structure example, as seen from
Windows Explorer:
E{:l My Projects
- BS0] Tuto? Fro

Drezign Wiew. map

Survey View. map

- ] tweas.thl

- 0 Files.thl

= T Lines.thl

- ) Points (41l Coordinates) tl

- ) Points (Al Geocodes).thl

£ Paints [Reference Coordinates). tbl
] Paints [Reference Errars) thl
@ Paints [Station Coardinates).thl
2] Paints [T arget Coordinates) thl
) Paints [Target Enmors).thl

- £ Processes.thl

o | Stops.thl

) Wectars [Adjustment Fesults).thl
) Wectors [Process Results].thl
Tuto?_Process. TFF

Where:
- *.map: map documents
- *.tbl: table documents
- *.gph: graph documents
- *.TPP: Project database

- *>rtf: RTF file containing the text displayed in the Output pane
for the project (messages, processing reports, etc.)

- *.wsp: file containing the current settings of 4SPack main win-
dow for this workspace. &
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Blunder:

Connectivity:

Datum:

Ellipsoid:

Geographic System:

Intermediate Point:

4S Pack User Manual
Glossary

Glossary

Error made by the field operator during the
survey causing glaring errors in survey results.
Not to be confused with uncertainties in sys-
tem measurements

A test performed during a network adjustment
to see if all the points in the active project are
linked together by measurements. If that is the
case, the project passes the connectivity test.
Otherwise the test fails, which means that the
project contains two or more independent point
networks instead of a single one

An ellipsoid that is offset with respect to a ref-
erence ellipsoid (usually the WGS84). A
datum is therefore fully defined by providing
the following parameters: an ellipsoid defini-
tion, datum shifts (i.e. angular & linear
components of the spatial deviation between
the center of the ellipsoid and that of the refer-
ence ellipsoid) and a scale factor

A mathematical representation of the Earth as
an ellipse that is rotated about its minor axis.
An ellipsoid is fully defined by providing the
following two parameters: semi-major axis and
inverse of flattening

A coordinate system based on the definition of
a datum

Any point in a trajectory
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Glossary

Logged Reference:

Logged Point:

Planned Reference:

Planned Target:

Staked-Out Target:

Station:

A reference (or control) point, other than the
planned ones, surveyed by a field operator

A point, other than the planned ones, surveyed
by the field operator

A reference (or control) point with already
surveyed coordinates. Creating such a point in
a project means that you wish the field opera-
tor to re-survey that point for cross-checking

purposes

A point whose coordinates are provided by the
project. This point is not materialized in the
field. Creating such a point in a project means
that you wish the field operator to get to this
point, guided by her/his equipment, to place a
stake on that point. In the same time, the field
operator will be prompted to log the position
solution computed by the equipment on that
point.

A target point, which the operator visited,
guided by his/her equipment, to place a stake
and to record the position computed in real-
time by this equipment.

The position of a point from which corrections
data is transmitted to be used by operators
working in the field.



	Introduction to 4SPack
	Presentation
	Utility Programs Provided

	Installation
	Minimum System Requirements
	Installing 4SPack

	Overview
	Starting / quitting 4SPack
	Unlocking a Software Option
	Description of the Main Window
	Viewing surveys on maps
	Default Documents Created in a Project
	Introducing project databases
	Editing the content of a collection
	Representing database objects on a map
	Creating survey reports
	Coordinate systems used in a project


	Tutorials
	Post-Processing a Baseline between two Unknown Points
	First Step: Creating a New Project
	Second Step: Importing Raw Data into the Project
	Third step: Analyzing the Content of the Project after Importing the Data Files
	Fourth Step: Refining the Location of the “From” 
	Fifth Step: Processing the Baseline
	Sixth Step: Exporting the Processed Vector to a File

	Post-Processing a Point Network including two Known Points
	First Step: Creating a New Project
	Second Step: Importing Raw Data into the Project
	Third Step: Editing the Control Points
	Fourth Step: Processing all the Baselines
	Fifth Step: Performing Network Adjustment
	Sixth Step: Viewing the Results in a Specific Spatial Reference System

	“Stop & Go” Project
	First Step: Creating a New Project
	Second Step: Importing Raw Data into the Project
	Third Step: Analyzing the Content of the Project after Importing the Data Files
	Fourth Step: Editing the Station Coordinates
	Fifth Step: Running the Stop & Go Processing
	Sixth Step: Analyzing the Results of the Stop & Go Processing

	Real-Time Project: Staking Out Target Points
	First Step: Creating a New Project
	Second Step: Importing the Target Points from a File
	Third Step: Uploading the Survey Job to the PC Card
	Fourth Step: Field Survey
	Fifth Step: Downloading the Field Results
	Sixth Step: Comparing the Field Results with the Initial Target Points in the Job

	Real-Time Project: Determining a Local Grid
	First Step: Creating a New Project
	Second Step: Downloading the Real-Time Results containing the Surveyed Points
	Third Step: Computing the Horizontal Grid
	Fourth Step: Displaying the Characteristics of the New Spatial Reference System
	Fifth Step: Generating a Report
	Sixth Step: Editing and Saving the Report

	Introducing Background Map Projects
	First Step: Creating a New Project
	Second Step: Analyzing the Content of the Project
	Third Step: Creating a Map document in the Project
	Fourth Step: Working on the Map
	Fifth Step: Creating a Table Document in the Project
	Sixth Step: Sorting / Filtering Data

	Creating a New Coordinate System
	First Step: Creating the Geographic System
	Second Step: Creating a Projected System


	4SPack Functions
	File Menu
	Edit Menu
	View Menu
	Table Menu
	Report Menu
	Graph Menu
	Map Menu
	Project Menu
	Tools Menu
	Window Menu
	? Menu
	Working in a Map Document
	Adding an object to a collection from the map
	Showing/hiding a collection on the map
	Adding a new layer on the map
	Deleting an object in a collection from a map document
	“Change Into” Function

	Working in a Table Document
	Creating a Table Document
	Adding an Attribute to a Table Document
	Removing an Attribute from a Table Document
	Setting a Filter on an Attribute

	Working in a graph document
	Creating a graph document
	Defining the X and Y Axes
	Adding a new curve on the same graph
	Zooming in on a Graph

	Coordinate Systems
	Geocodes & Operators
	Editing an Object in a Collection
	Creating Custom Formats

	Post-Processing Survey Principles
	Field Survey Objectives
	Recommended Occupation Times
	Operating Ranges
	4SPack Internal Processing Steps Tied to Raw Data Import
	Baseline Processing
	Static
	Dynamic
	Stop & Go

	Sites computed individually
	Survey Schemes
	Static
	Dynamic
	Stop & Go


	Real-Time Survey Principles
	Survey Scheme

	Post-Processing Algorithms
	Network Adjustment
	Introduction
	Running a Network Adjustment
	Network Connectivity Test
	Variance of Unit Weight/Standard Error of Unit Weight
	Chi-Square Test
	Observation Residuals
	Tau Test


	Pred Utility
	Introduction
	Almanacs used in the prediction
	Opening a set of almanacs
	Importing a new set of SEM-type almanacs
	Viewing the set of almanacs used

	Defining the observation point
	Defining the date & time of prediction
	Defining a moment within the prediction
	Defining the local/ UTC time deviation
	Prediction results
	“At Time” view
	“Schedule” view
	“Range” view
	“Doppler” view
	“ Elevation” view
	“Azimuth” view
	“Polar” view
	“GDOP” view
	Displaying 4 or 2 different views at the same time
	Copying or printing the active view
	Redefining a specific moment in the prediction

	Changing the prediction options
	Deselecting satellites
	Changing the minimum elevation
	Applying / removing the curtain

	World Map editor
	Rotating the Earth
	Zooming in
	Zooming out
	Selecting a point
	Globe Viewing Options

	Curtain editor
	What is a curtain?
	Accessing the curtain editor for a given observation point
	Changing the curtain view
	Drawing a curtain
	Editing a curtain manually
	Moving, re-shaping or deleting a curtain


	WinComm Utility
	Introduction
	Enabling communications with a GPS receiver
	OK button
	Cancel button
	Auto Configure button
	Receiver Type
	Load settings button
	Save settings button

	System Menu
	Display area
	Sending a Command to the GPS receiver
	Commands editor dialog box

	Simple GPS recorder
	Programmable GPS recorder
	WinComm shortcut

	Geoids Utility
	Introduction
	Opening a geoid model
	Extract a region from the geoid model
	Uploading a geoid model into a receiver
	Importing a new geoid model
	Displaying the versions of the available geoid formats
	Deleting a geoid model

	DTR Utility
	Introduction
	Input files
	Time labeling
	Naming the output files

	Using DTR
	Description of the main window
	Advanced options


	Appendices
	Database in a Land Survey Project
	Areas collection
	Lines collection
	Points collection
	Files collection
	Processes collection
	Stops collection
	Vectors collection
	Broadcast_Ephemeris collection
	Broadcast_Iono collection
	GPS_Measurements collection

	Created Files & Directories
	Creating a New Project in a New Workspace





