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1 Introduction

1.1 Pipe Detection

This manual is the manual about the pipe detection in PDS2000.

Before the pipe detection will be explained, a brief explanation is given
about the different steps to come to a pipe detection.

After the quick guide the setup in PDS2000 will be discussed, where only
the relevant setup issues will be explained which are related to the pipe
detection.

When the setup is done the pipe detection can be started in the
Acquisition and later on processed in the Editing. For both modules the
relevant issues will be explained.

The most important chapter will be the explanation of the pipe detection
parameters and how they can be used to detect a pipe.

In a separate chapter it is described how to setup a five points detection
layer for a Reson 7K sonar.

In the appendix is explained how at the moment PDS2000 works with two
sonars detecting the same pipe.

This manual will only explain parts related to the pipe detection. For other
information about PDS2000 see the PDS2000 User Manual (the file
PDS2000 User Manual.pdf in the folder ‘manuals’).

This manual is also available as a HTML Help file and can be opened with
F1 or with Help > Help Topics from the menu bar.

PDS2000 - Pipe Detection

Introduction e 1
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2 Quick Guide

2.1 Introduction

2.2 Steps

This chapter will give the steps the operator has to follow to get the pipe
detection running in the Acquisition and Editing, and how he can process
the pipe detection to get the final pipe route file.

Next to a normal setup of the vessel configuration for a survey the
following steps have to be done in the vessel configuration to get pipe
detection and sonar steering working:

e For the sonar steering add for each sonar a Device Configuration
device driver to the Equipment list (see page 5).

o Enable the Pipe Detection in the Pipe Detection tab of the Tools
page (see page 6).

e Enable the pipe route logging in the Logging page (see page 7).
In the Acquisition:

e Open the 3D View — Online to display the pipe detection (see page
10).

e Open the Pipe Detection tab in the Tools Settings to set the pipe
detection parameters (see page 10).

In the Editing:

e Open the Multibeam Area Editing view in the Pipe Mode (see page
13).

Enable the pipe detection if it is not enabled yet (see page 14).

Modify pipe detection parameters if needed (see page 19).

Create a pipe route file (see page 14).

Edit the created pipe route (see page 15).

PDS2000 - Pipe Detection

Quick Guide e 3
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3 Setup Vessel Configuration

3.1 Introduction

Next to the standard setup of the vessel configuration for a multibeam or
multi-purpose survey some extra settings have to be set specific for the
pipe detection.

3.2 Vessel Configuration

The extra settings in the vessel configuration are:

¢ When the multibeam system is a RESON SeaBat 7k sonar,
PDS2000 can steer the sonar with a horizontal or flex steering.
Before this can be done a specific device has to be added in the
Equipment page (see below).

¢ Inthe Tools page in the Pipe Detection tab the pipe detection has
to be enabled. When this is done automatically the right pipe
computations will be added. The parameters of this computations
will be listed in the page (see page 6).

¢ Inthe Logging page the pipe route logging has to be selected when
the user wants to log the detected pipe route(s) (see page 7).

3.2.1 Equipment

In the Equipment page, next to all the standard device drivers needed for
a multibeam survey, for each RESON SeaBat 7k system a driver has to
be installed to make the horizontal or flex steering possible for that
system.

Select in the Group ‘Device Configuration’ the device driver RESON
SeaBat 7k and add this to the Equipment list.

PDS2000 - Pipe Detection Setup Vessel Configuration e 5
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| Geometry | Equipment |Compu13tions Data Sources I 4

Groups:

g;nf Crane posttioning system XY -
=i CTD Probe
iy Cument meter
2y Density Probe
Depth sensor
uef Device Corfiguration
wg Device Messages

gm_;! Doppler 1

P m

Device drivers:

<5ty RESON HydroBat

bit] RESON SeaBat 7k

Figure 3-1 Part of the Equipment page with the Device Configuration for the
RESON SeaBat 7k selected

It is also possible by selecting in the Group ‘Multibeam (All Options)’ the
device driver RESON SeaBat 7k. Here all relevant drivers for the RESON
SeaBat 7k are added at once. One of the drivers is the Device
Configuration driver.

3.2.2 Tools

In the Tools page of the vessel configuration a tab for the pipe detection is
present. When this Pipe Detection page is opened for the first time it will
look like as displayed below.

Vessel - Jan Steen[Multibeam Survey] @

Geometry | Equipment I Computations | Data Sources | Guidance | Tools |Logging I Simulation I Aliases I AJarms|

Pipe Detection | Interval Logging

Figure 3-2 Part of the Pipe Detection page in the Tools Page

To get pipe detection active in PDS2000 check the option Enable pipe
detection and the default pipe detection parameters will be displayed.

o There will be only one set of pipe detection parameters. So when two
sonars are used the parameters are valid for both sonar systems.

6 e Setup Vessel Configuration PDS2000 - Pipe Detection
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Vessel - Jan Steen[Multibeam Survey] @I

| Geometry I Equipment I Computations | Data Sources | Guidance | Tools |Logging | Simulation | Aliazes I Alarms|

Pipe Detection | [nterval Logging

Pipe in sway detections
Fipe detect diameter 1.2
Maximum free span filter  1p

Detection threshold filter g, 24 m
Statistic threshold filter 2
Pipe parts creation
Pipe segment length 8
Maximum detection distance 3
Maximum number of predictions 2
Reject when quality is less than 0.3
Reject when depth diff. is less than 0.2 m
Reject when # of detections is less than 7
Pipe route creation
Maximum pipe parts used inrouting 3
Reject routes shorter than 25 m
Join segments when gap is less than 35 m

[ CK ][ Cancel ][ Help ]

Figure 3-3 The Pipe Detection page with the pipe detection parameters

The explanation of the parameters will be described in the chapter Pipe
Detection Parameters on page 19.

3.2.3 Logging

In the Logging page next to the normal file formats a pipe route format
can be selected. When this option is selected for each detected pipe route
a pipe route file (track guidance route file) with a default filename will be
created. The file name is based on the PDS2000 logging format as
defined in the Log Files page of the Project Configuration.

| Geometry | Equipment I Computations | Data Sources I Guidance | Tools | Logging @

File formats
Flsmkr " Log directory:  LogData
orma -
[[]5Ds Format Log space
EHEEW Ol Grid Madel System required free disk space [ME]:
Interval Logging Format .
[CIFAU Format 1 Minimum free disk space warning [ME]
orat B Allowed log space warning [MB]:
z oute Forma .
Conditions
Condition check
[ Guidance online condition

Figure 3-4 Part of the Logging page with the Pipe Route Format selected

PDS2000 - Pipe Detection Setup Vessel Configuration e 7
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4 Acquisition

4.1 Introduction

In this chapter the pipe detection in the Acquisition will be discussed.

In the 3D View — Online the pipe detection can be monitored. The settings
for the pipe detection can be modified with the parameters in the Tools
Settings which is identical with pipe detection page in the Tools page (see
page 6).

When as multibeam system a RESON SeaBat 7k sonar is used, the
sonar steering can be done from PDS2000 with the aid of the pipe
detection (see page 11).

PDS2000 - Pipe Detection Acquisition e 9
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4.2 3D View — Online

In the Acquisition the 3D View — Online has to be opened to view the
results of the pipe detection.

4 ie

QGIQo’f? m{F w0 0§ F m— .

Figure 4-1 3D View — Online with multibeam data and two pipes detected

The Pipe Detections Layer in the 3D View — Online is only for the
visualization of the pipe detection data. The pipe detection parameters
can be set in the Tools page (see below).

When a second sonar is used a Multibeam and a Pipe Detections Layer
o for that second sonar have to be added to the 3D View — Online before
the pipe detection with that sonar can be visualized in the view.

4.2.1 Pipe Detection Parameters

To get pipe detections, pipe parts and pipe routes in the view pipe
detection parameters have to be defined. Select the menu item Tools >
Tools Settings and select the Pipe Detection tab to get access to the
parameters. For a detailed explanation of the pipe detection parameters
see chapter Pipe Detection Parameters on page 19.

The pipe detection parameters are only accessible in the Tools page
o when the logging is off. The parameters are not available in the pipe
detection computations in the Raw Data view.

10 e Acquisition PDS2000 - Pipe Detection
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4.2.2 Pipe Route Logging

In the PDS2000 log data file only the pipe detection parameters, the pipe
detections and the pipe parts will be stored. The pipe route(s) as
displayed in the 3D View — Online is/are not stored; enable the pipe route
format in the Logging page to create one or more pipe route files. The
Logging page can be opened with ¥/ in the toolbar or with the menu item
Logging > Logging Settings.

4.3 Sonar Steering

To get the sonar steering operational in PDS2000 the device driver for the
Device Configuration has to be added to the Equipment (see page 5) and
one of the sonar steering’s has to be enabled in the Pipe Routes
Computation (see below).

4.3.1 Activate Sonar Steering

The sonar steering can be activated and set in the Pipe Routes
Computation.

In the Acquisition the computation can be opened in the Raw Data view or
in menu item Edit > Computations under the User Computations.

Properties @
Name Value
Pipe Partz Data Source Pipe Lines Computation
—|--- Pipe Route Sonar Steering Flex Steering
Pipe Route Steering Delay 5
Pipe Route Steering Difference 3
Fipe Route Sonar Steering Flex Steering b
Attach to Button [ ok [ cancal || apoy
Figure 4-2 The parameters for the sonar steering in the Pipe Routes

Computation

Select the item Pipe Route Sonar Steering and select the type of steering
‘Horizontal Steering’ or ‘Flex Steering’ and tweak the two settings Pipe
Route Steering Delay and Pipe Route Steering Difference to get the best
performance for the sonar steering.

At the start of the survey the settings for the horizontal or flex steering has
to be set in the RESON SeaBat 7k. After the settings are set manually,
PDS2000 will not change the settings during the time of the delay. The
delay is defined as the number of patches of 25 pings. At the moment the
size of the patch cannot be modified. For instance, if the Pipe Route

PDS2000 - Pipe Detection

Acquisition e 11
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The Flex mode has to be
selected in the RESON
SeaBat 7k, before the flex
steering can work.

Steering Delay is set on 5 then PDS2000 will wait until the 5*25 pings is
surveyed before, if necessary, the settings for the horizontal or flex
steering are changed.

The parameter Pipe Route Steering Delay is only relevant when the
settings for the steering are manually changed in the RESON SeaBat 7K.
For the general steering corrections detected by PDS2000 the delay is
not used.

The reason that PDS2000 wants to changing the settings for the steering
is when the difference (in degrees) between the horizontal steering or
angle of the flex steering and the angle of the detected pipe in PDS2000
is more than the Pipe Route Steering Difference as set in the Pipe Routes
Computation.

When more pipes or pipe parts are detected PDS2000 will take an
average of the pipe (parts) positions to calculate a steering angle. The
pipe with the best quality of detections will have a bigger weight in the
average calculation. With this situation it is possible that the steering is
not always on the main pipe which has to be tracked.

When horizontal steering is selected PDS2000 will change the horizon
steering in the RESON SeaBat 7k sonar when PDS2000 calculates that it
is needed.

When flex steering is selected PDS2000 will change the angle of the
center beam of the flex mode in the RESON SeaBat 7k sonar when
PDS2000 calculates that it is needed. The width of the flex mode and the
settings of the flex mode will not be changed.

12 e Acquisition
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5 Editing

5.1 Introduction

In this chapter the pipe detection in the Multibeam Area Editing view will
be discussed.

When the pipe route is created it is possible to edit the pipe in the view
(see page 15).

The created and edited pipe route will be stored in the project.

Click on the Pipe Detection Mode (/#£) above the left pane of the
Multibeam Area Editing view to open the pipe detection mode for the

view. When the pipe detection mode is selected a Profile view is added to
the layout of the Editing.

v Multibesm Area Editing - Standard _O | [F= &S | 2 Profile View o lla ==
&0 pH @ Heaazz@sora-+0Fe- 00-0- cEeRaFEFa@REs (B e
®e- @00

S &-d-S . -1 Y| EE

Detect

Route fle m[pipe] -

Pipe detect diameter 1.2 m
Maximum free span fiter 3,5
Detection threshold fiter 0,2

Statistic threshold fiter

Show detections

Pipe parts creation

Pipe segmentlength

3

Maximum detection distance

3

Maximum number of predictions

v Reject when quality is less than 0.3
[ Reject when depth diff. is less than 0.2 m
V] Rejectwhen # of detections is less than

Show parts

Pipe route creation
Maximum pipe parts used in routing

Reject routes shorter than 25 m
Ei Join segments when gapis less than 35 m
V] Show routes

Create pipe route file

Select route segments Lsing

Select
e buttons or interactive.

NONE

Select
ALL

Select.
Interactive

[ createnewPpeRroute |

Resample route using interval 5 m

| et |

Figure 5-1 Multibeam Area Editing view with a pipe route and a Profile view

When the pipe detection mode was enabled in the Vessel Configuration
(see page 6) before the logdfiles were logged then the pane in the Pipe
Mode will automatically be filled with the parameters as used during the

PDS2000 - Pipe Detection Editing e 13
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logging. When the pipe route is also logged it can be selected as route file
at the top of the pane.

When in the Acquisition no pipe detection was done then in the left pane
the option Enable Pipe Route Detection has to be checked. When
checked the pipe detection computations will be created and the default
pipe detection parameters becomes available. With this parameter
settings a pipe route file can be created.

Modify the parameters in the pane to get the best pipe detection (see
page 19) and create a (new) pipe route from the pipe detections and pipe
parts (see below).

5.2 Create Pipe Route File

After the pipe route(s) is/are detected a pipe route file has to be created.
The following steps have to be done:

Select the pipe route parts
The user can select which pipe route parts have to be used for the
pipe route file. If all the pipe route parts have to be used click on

Select Select

\&/ or click on \ﬂ/ to select in the view one by one the pipe
route parts for the pipe route file. To select interactive, the option
Wsovoues | has to be checked. The selected pipe route part will be
colored red. When a wrong selection is made click on the wrong
selected pipe route part again and it gets the pipe route color again.

Select
Click on \@ when all the selected pipe route parts have to be
deselected.

Select or create a pipe route file

Select an existing pipe route file at the top of the pane or create a
new pipe route with [ Geetenpezras | The data in the existing pipe
route file will be overwritten. To avoid to have a lot of points in the
pipe route file, check the option Resample route using interval and
enter an interval to get one point per interval.

Create the pipe route file

Click on to start the creation of the pipe route file.
The created pipe route file will be stored in the project. After the file
is created it is possible to edit the pipe route (see below).

Create pipe route

14 e Editing
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5.3 Editing Pipe Route

After the pipe route file is created uncheck the option srewrates | and only
the edit circles of the created pipe route are visible (see below).

v Multibesm Area Editing - Standard _O || [@ &S | 2 Profile View oll= ==
0 &S &[F e gacazz@)re mp-+0F& |0 0-0- cERQAEAWHEZZ[Es ra

Fe- 100 0-
S A

Detect

Route fle  mipipe] -

Pipe in snay detections

Pipe detect diameter 1.2 m
Maximum free span fiter 3,5 "
Detection threshold fiter 0.2 m
Statistic threshold fiter 2
Show detections

Pipe parts creation
Pipe segmentlength & m

Maximum detection distance

Maximum number of predictions
Fi Reject nhen quality s less than 0.3
i Reject when depth diff, is less than 0.2 m

U] Rejectwhen # of detections is less than 7

Show parts

Pipe route creation
Maximum pipe parts used in routing

Reject routes shorter than | 25 m
Ei Join segments when gapis less than 35 m
Shaw routes

Create pipe route file

Selectroute segments using
the buttons or interactive.

Select
NONE

Select
ALL

Select.
Interactive

[ createnewPperoute |

Resample route using interval 5 m

| et |

<gTeraEe deauT

Figure 5-2 Multibeam Area Editing view in the Pipe Detection mode and a
Profile view with a created pipe route

In the Multibeam Area Editing view the edit circles of the pipe route can
be moved, deleted or inserted. There are two methods of editing the edit
circles; in the Multibeam Area Editing view with the use of the Profile view
(see below) or in the Multibeam Area Editing view itself (see page 18).
The first method is the easiest way to edit the pipe route.

5.3.1 Delete

If the detected pipe location is wrong and has to be deleted, click with the
right mouse button on the edit circle and select the option ‘Delete’. This
can be done in Multibeam Area Editing view and in the Profile view.

PDS2000 - Pipe Detection Editing e 15
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Figure 5-3 Part of the Multibeam Area Editing view where a edit circle will be
deleted

Figure 5-4 Part of the Profile view where the edit circle will be deleted

5.3.2 Insert

When the gap between two edit circles is too big to define the pipe route,
extra circles can be inserted. Click with the right mouse button on the
location in the pipe where a new edit circle has to be inserted and select
the option ‘Insert’. This can only be done in the Multibeam Area Editing
view.

\ . |
‘.\_\‘ g EA ; \I\"-.“‘l

b

Figure 5-5 Part of the Multibeam Area Editing view with left a new edit circle
will be inserted and right where it is inserted

16 e Editing PDS2000 - Pipe Detection
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5.3.3 Editing in the Multibeam Area Editing +
Profile View

In the Multibeam Area Editing view the edit circle can be selected and in
the Profile view the circle can be moved to the right position.

Double click on an edit circle and a profile is drawn over the select edit
circle and in the Profile view the edit circle of the pipe route is displayed.
In the Profile view the red circle can be dragged to any location in the
view.

Figure 5-6

Figure 5-7 In the Profile view the edit circle is dragged to the right position

In this way, all the edit circles can checked. This can be done with the use
of the play buttons in the Editing and/or the space bar on the keyboard.

With ™ or ™ the user can go step by step backwards/forwards through

the pipe route and with ¥ or ® is will step automatically
backwards/forwards through the circles. For each step the Profile view is
updated so each profile can be checked.

Instead of the play buttons the space bar can be used. Hit the spacebar to
go forwards and hit the spacebar again to stop. Shift + spacebar is
playing backwards.

The step size for step by step and playing forwards/backwards can be
defined with the step size bar == * )

PDS2000 - Pipe Detection
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5.3.4 Editing in Multibeam Area Editing View

Next to the standard functionality of the Multibeam Area Editing view, an
extra pipe edit option is available. After the pipe route is created, the user
can move an edit circle by clicking on the edit circle in the view and keep
the left mouse button pressed. The view will then look like below. Move
the circle in the editor in the grey plane. It can be difficult to move the
circle to the right location. It is easier to move the circle only along the
horizontal or vertical axis (the black lines) and repeat this until the right
location is found. Move around in the view to check if the solid circle is on
the right position.

With this method it is very difficult to move the circle to the right position,
so it is easier and faster to use the other method by moving the circle in
the Profile view (see above).

I Multibeam Ares Editing - Standard -3 E=8EeE |
& o & [EH e

Detect

Route file  m[pipe] -

Enable Pipe Route Detection
Pipe in sway detections

Pipe detect diameter 1,72 m

Maximum free span filter 3.5 m

Detection threshold filter 0.2 m

Statistic threshold filter 2

[ Show detections
Pipe parts creation

Fipe segment length 8 m

Maximum detection distance 3 m

Maximum number of predictions 2
Reject when quality is less than 0.3
Reject when depth diff. is less than 0.2 m
Reject when # of detections is less than 7

[ Show parts

Pipe route creation
Maximum pipe parts used in routing 3

Reject routes shorter than 25 m
Join segments when gap is less than 35 m

[ show routes

Apply settings

Create pipe route file

Select route segments using Select Select | |Select

the buttons or interactive. | [nteractive ALL MNONE
Create New Pipe Route

1} Resample route using interval 5 m

Create pipe route

Figure 5-8 Edit pipe option in the Multibeam Area Editing — Standard view

18 e Editing PDS2000 - Pipe Detection
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6 Pipe Detection Parameters

6.1 Introduction

6.2 Parameters

In this chapter the pipe detection parameters for the for pipe detection will
be explained and when it is useful examples will be given. The examples

are made in the Multibeam Area Editing view but will also be valid for the

3D View — Online in the Acquisition.

In the pipe detection mode, parameters have to be set for the pipe
detections, pipe parts and the pipe route before a pipe can be detected
and displayed in the view.

In the Acquisition the parameters can be modified in the Pipe Detection
tab of the Tools page (see page 10) and in the Editing in the Pipe Mode
pane of the Multibeam Area Editing view (see page 13).

Before a pipe route can be defined first the parameters for the pipe
detections have to be set. When pipe detections are present on the pipe
the pipe parts parameters can be set to find pipe parts of the pipe. When
these parts are present it is possible with the pipe route parameters to get
a pipe route displayed in the view.

When the route is displayed it is still not created. In the Acquisition the
pipe route logging should be switched on (see page 11) or in the Editing
the create pipe route file steps have to be completed (see page 14).

6.2.1 Pipe In Sway Detections

The detections in a sway are done in a pipe window that goes from beam
to beam through the sway data. The pipe window is a window with the
width of the pipe diameter plus a margin that is placed over the ping to
find the best detection.

With the pipe detection parameters, beams will be discarded as noise and
from the beams in the sway that are not discarded the best detection will
become the pipe detection in the sway.

Below are the parameters to find the pipe detections in the multibeam
data:

Pipe Detect Diameter

The diameter of the pipe that has to be detected.

If more pipes have to be detected it is better to enter the pipe diameter
of the biggest pipe to be sure that this pipe can be detected. When the
other pipe is 10-20% smaller it will still be detected.

PDS2000 - Pipe Detection
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Figure 6-1

Maximum Free Span Filter
Beams that are higher than the ‘Maximum Free Span Filter’ above the
seafloor are discarded as noise.

Figure 6-2 No pipe detections found in free span area because of a too
small Maximum Free Span Filter value

In the first figure it is clear that with a good value for the Maximum
Free Span Filter pipe detections are found when the pipe is in a free
span (see data in the Profile view).

In the second figure the value for Maximum Free Span Filter is smaller
than the actual free span. Now no detections found in the free span
area.

Detected Threshold Filter

Beams that are lower than the ‘Detected Threshold Filter’ above the
seafloor are discarded as noise.

With an irregular seafloor and a small ‘Detected Threshold Filter more

20 e Pipe Detection Parameters
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detections will be found that have no relation to a pipe route, but it also
can result in that more detections are found on the pipe.

Figure 6-3 Left a good and right a too small Detected Threshold Filter

With a good value for the Detected Threshold Filter almost all the
detections are on the pipe, as shown in the left figure.

When the value becomes too small also a lot of detections are found
that are not on the pipe, as shown in the right figure. This can result in
that also pipe parts are found that are not pipes.

Statistic Threshold Filter

In the pipe window a mean Z is calculated with a standard deviation.
For each beam a AZ (= Mean Z — Beam Z) is calculated. The beams in
the pipe window with a smaller AZ than the ‘Statistic Threshold Filter’ *
‘Standard Deviation Pipe Window’ are discarded as noise.

This is a pipe detection confidence level; 1 means 68% of the beams
in the pipe window are discarded as noise, 2 means 95%.

6.2.2 Pipe Parts Creation

Pipe parts are pipe detections in a patch of 25 pings that will be joined
together as a possible part of the pipe.

These are the parameters to create pipe parts from the pipe detections:

Pipe Segment Length

This length defines how many points will be outputted to the pipe
route. Basically two points per pipe segment; the center point and a
connecting point defined by two connecting segments. When a pipe
segment is the start, the end or next to a gap of the pipe route an
additional point will be added to the route.

The Pipe Segment Length has also an impact on the length of the pipe
parts.

Maximum Detection Distance

When the detection is further away from the last detection/prediction
than the ‘Maximum Detection Distance’, the detection will not be
added to the pipe part.

Increasing this value allows detections further away, from the already
tracked pipe part, to be added to the pipe part.

‘Maximum Detection Distance’ should not be taken literal. This value is
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combined with the distance between pings and the local distance
between beams on a ping to limit adding detections which are too far
away from the tracked pipe part. So when this limit is set to one meter
and the distance between pings is two meters the connections can still
be made.

Maximum Number of Predictions

This value defines how many predictions are allowed to be added
sequential to a tracked pipe part.

Increasing this value allows pipe tracking to pass over more pings
which do not have detections that fit the tracked pipe part.

Reject when Quality is less than

The detection quality is the number of detections in the pipe part. The
more detections the better the quality of the pipe part, the more
predictions the worse the quality of the pipe part. The Quality is a
number between 0 and 1, where 0 is bad to 1 is good (only
detections).

Also the ratio predictions/detections is part of the quality figure.

Reject when Depth Difference is less than
When a tracked pipe part has an average distance to the sea floor
smaller than this value it will not be used in pipe routing.

Reject when Number of Detections is less than

When the number of detections, in a tracked pipe part, is less than this
value, the pipe part will not be used for the pipe routing.

The maximum value to enter is the patch size (=25 pings).

6.2.3 Pipe Route Creation

From the found pipe parts a pipe route can be generated. These are the
parameters to create a pipe route from the pipe parts:

Maximum Pipe Parts used in routing

Maximum valid pipe parts that will pass to the pipe routing.

When a patch (25 pings) is processed several pipe parts are tracked,
qualified and filtered. When for example 6 valid pipe parts are detected
in a patch and ‘Maximum Pipe Parts used in routing’ is set to 3 only
the best three pipe parts are passed to the pipe routing computation.

Reject Routes shorter than
Pipe routes shorter than the ‘Reject Route shorter than’ will be
removed. In Acquisition the already logged pipe route will be kept.

Join Segments when gap is less than

When the distance between two pipe routes are shorter than the ‘Join
Segments when gap is less than’ the two pipe routes will become one
pipe route.
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7/ RESON 7K Five point
detection

7.1 Introduction

7.2 Procedur

e

This section describes the procedure how to display the five point
detection layer into a PDS2000 view for a RESON 7K sonar.

The five point detection is only possible when the used RESON 7K
Center of the 7K sonar is able to distribute a 2004 data record. See the
RESON Data Format Definition (DFD) for more record details.

An ASCII file could be logged of the five detections.

The steps to display a five point detection layer for a RESON 7K sonar
are:

e Check correct application type.
e Selection of the correct driver.

e Add the Pipe Detections layer in a view.

7.2.1 Application type

The five point detection driver is only available into PDS2000 ‘Multibeam
Survey’ applications.

The application type is shown in the Control Center.

F0S Control Center - Connections - [Explorer]

E]DJSJFiIe Edit View System Acquisition Processing Toels Window IHEH
7 W] & 7 i = e add SeE (oBlELn &

Project:

Application type: Configuration:
Realtime Simulate
[ﬁ\re points logger V2 - [Multibeam Survey V] [ﬁ\te points logger V2 ']

Figure 7-1 Application type

Application type selection is done when a (new) PDS2000 project is
configured. Refer to the PDS2000 user manual for details how to setup a
new project.

PDS2000 - Pipe Detection
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7.2.2 Driver selection

The ‘RESON 7K 5-point’ detection driver should be selected. The table
below summarizes the procedure.

Step

Action

1

Click the ‘Configuration’ icon in the toolbar of the PDS2000
Control Center.

FI% Control Center - Connections - [Explorer

FL3 File Edit View System Acquisition Processing Tools Win

¢ P © ZfE% @ = > 5o -

Project: Application type:
[ﬁve points logger V2

Configuration:

V] [Mulﬁbeam Survey v] [ﬁve points loggr

Click in the Configuration dialog box ‘Edit’.

Configuration - five points logger V2[Multibeam Survey]

Vessels | Layouts | Events | Alarms

Type D Vessel
V], Local 1 7125testMuttibeam Survey]

Click ‘Equipment’.

Vessel - 7125test[Multibeam Survey]

| Geome EqUiDmeomputaﬁons I Data Sources | Guidance I Tools I Logging I Simulatior
roup: Device

¥ . " |

Br] ADT Corfiguration P o ¥ Postioni

ey ADT Tracks [ '; 230GG

=6y Automatic |dentiication System [ f Antenn:

E= Autopilot Output i Referer

. ER

Z‘ Compase %+ Headin

e CTD .Prube 5 @ VRUL).

s Density Probe i o Aatiud

v ;

Device drivers: =l ﬁ gﬁw%at

ﬁ-* Multibre;

Add > Fov Multibes

- Mlzay Snippets

B Mgy Sdesea
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See picture below. Click:

a. Inthe ‘Groups’ dropdown list ‘Sonar Pipe Detections’.
b. Inthe Device drivers list ‘RESON-7k-5pnt’.

c. ‘Add.

-
Vessel - 7125test[Multibeam Survey]

| Geometry | Equipment |Compuiah'ons | Data Sources | Guidance | Tools | Logging I Simulation | Aliases | Alan

Groups:

Scanning Profiler
ey Sidescan Sonar
ey SingleBeam (Al Options)

e Snippets
i 1! Sonar BITE B
G SorrPos OoeaTES

e Sonar Image
gm_':_q ound VelooT

Device
[w] Positionin em Geogs
= TEo% GGﬁg[;g] ¢
- Antenna Position from Gi
-+ Reference Point Comput
’ Compass(1) -
Standard MNMEA-HD Thd:
+ Heading computation
VRU{‘I} Octansfvru]
- Atitude computation

Device drivers:

ol
e RESON-Acpart
zoe RESON-Tkroute

ﬁ Muttibeam(1) - RESON S¢

RAW Detection|mbs
- Multibeam xyz computati

Add =

Remove

Add Sub
System
Change
System

- Multibeam area computa
Snippets(1) - RESON Sez
-+ Snippets Computation
Sidescan Sonar(1) - RES
. sy 7125[sss]

. .F+ Sidescan Sonar Comput;
- D & Soniar Image(1) - RESON
% Somar Offset Position

¥ Device Messages(1) - RE

Bat|msa]

..... whi g

_____ W, ¥ Dewce Corfiguration(1) -
J Reson-7K[sonarcfg
¥, Sonar Pipe Detections(1)
™ RESON-k-Sprt[pdat

v M

ultibeam Pipe Environn
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The device is now added to the Device list.

See picture below.
a. Click at the ‘RESON 7k-5pnt’ driver (becomes blue).
b. Click ‘I/O Port'.

T VLIS KRS CUITIPULGLGT

-+ Multibeam area computation

?q Snippets(1) - RESON SeaBat 7125[snp] 7125

Remove

+ Snippets Computation

Add Sub
System

Change
System

Sidescan Sonar(1) - RESON SeaBat 7125
a4 7125]sss

+ Sidescan Sonar Computation

%q Sonar Image(1) - RESON SeaBatfmg] 7125
v Sonar Offset Position

. ;"'D

Device Messages(1) - RESON 7125
::u SeaBat[msg]

DE\I’ICE Conhgumtlon{‘l}

L‘onar F‘|pe Deted.lons{‘l 1=
RESON-7k-Spritfpdat]

- Fxv Multibeam Pipe Environment

= e

C IO Port D Device Test

See picture below:

a. Select the same interface port as used for the

Multibeam device. (in this example 7125.)
b. Select ‘TCP/IP'.

c. Click ‘OK.
-

Interfacing ® | B

p i a
ort Settings Host

L= - TCP 127.0.0.1 Address:  127.0.0.1 -
71252 UDP10.4.16 u
7125-3 UDP 10.4.1.26 Protocol -
ELS UDP 127.0.0.1 (©) UDPfIP @) TCP/IP
mb1 TCP 10.4.1.57
mb2 TCP 10.4.1.56
XXX UDP 10.4.1.43

Add ] [ Remave oK Cancel
s —

Click ‘OK’ and again ‘OK’ to save and close the
configuration dialog boxes.
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7.2.3 Add Pipe Detections layer

A ‘Pipe detections layer’ must be added to the ‘3D View Online’ view with
the correct settings to display the 5 points detections.

The table below summarizes the procedure.

Step

Action

1

Click at the ‘Layer Control’ icon to display the layers.

F¥ 3D View - Online

@\@\Q|@’?E+u|g|‘j£@|

Click ‘Add'.
! Layers (Cx
=Y Foreground Layers -
(=] Active Route Layer
Cancel
(=1 Active Runline Layer
Active Waypoint Layer
T125test
Grid Awis Layer
Grid Auds i

Vessel Layer
e Corvus Rikswaterstaat

Click ‘Pipe Detections Layer’

F hl
Add Layer u
3D Design Model Layer -
3D Object ¥

Draping Layer

Grid Model Layer

Multibeam Layer

Object Placement Lave

- Pipe Detections Layer
Polygon Layer
Route Layer
Rurline Layer
Sea Level Layer
Sonar Targets Layer
Vessel Layer -

m

[ OK ] [ Cancel

PDS2000 - Pipe Detection
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Click ‘Pipe Detections Data Source’.
Click ‘Multibeam Pipe Environment'.

-
Pipe Detections Layer Pmpe_

[SSc=)

Name Value o
@ong Data Source Multibeam Pipe Envrr;m_'—"‘g::
History Length
------- Show Detections Disabled

------- Fipe Detection Color

Red:255, Green:0, Blue:0

Pipe Duplicate Color

Red:0, Green:178, Blue:178

Fipe Prediction Calor

m

Red:0, Green:255, Blue:0

- Pipe Parts Data Source

Fipe Part Color

Red:255, Green:0, Blue:51

| | & Show Detected Pipe Parts Disabled |
- Show Fittered Pipe Parts Disabled |
Show Duplicate Pipe Parts Disabled L5

(= Pipe Route Data Source

Pipe Route Color

Red:247, Green:143, Blue:245

Fipe Freespan Start Color

Red:255, Green:0, Blue:D

....... Pipe Freespan End Calor

Red:0. Green:255, Blue:0 -
712585t
ns(1) - RESON-7k-5pnt[pdat]
ronment [,

|

0K i [ Cancel Apply

Click ‘Show Detections’.
Tick the ‘Enabled’ checkbox.

Pipe Detections Layer Properties

)

Name: Walue ol
=) Pipe Detections Data Source Muttibeam Pipe Environment
History Length 1000
< Show Detections > Enabled

Pipe Detection Calor

Red:255, Green:0, Blue:0

Pipe Duplicate Color

Red:0, Green:178, Blue:178

------- Fipe Prediction Calor

m

Red:0, Green:255, Blue:0

= Pipe Parts Data Source

Pipe Part Color

Red:255, Green:0, Blue:51

I (=) Show Detected Pipe Parts Disabled
- Show Fittered Pipe Parts Disabled
Show Duplicate Pipe Parts Disabled |5

- Pipe Route Data Source

Pipe Route Color

Red:247, Green:143, Blue:245

Pipe Freespan Start Color

Red:255, Green:0, Blue:0

....... Pipe Freespan End Calor

Red:0, Green:255, Blue:0 -

Show Detections

|

0K ” Cancel ] Apply

Click ‘OK’
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In this example the five point detections are now displayed in the 3D view
online. For each 25 pings a five point detection is generated, indicated in
the view by four pins and the pipe in the ping.

In the RESON SUI the features are determined.

#% 3D View - Online ———
RAAQ| v o+ m|O[J& & &

481
s 511

L " 3 531
] 551
571

581

511

532

552

872

5.0z

7z

73z

752

772

7oz

-2.12

=

-8.33

| Five point Detection S8
273

-2.93

- 913

i : 10,14

1 -10.34

‘J. colortable: autocoltab_---

Figure 7-2 Five point detections in 3D View — Online

In the RESON 7K SUI the features are determined of the detection. Refer
to the RESON 7K SUI manual for full details.

= Five points environment
Environment sample ... | 1.0
Maximum sample off.. | 3.0

Figure 7-3 Settings Five points detection SUI

7.3 Five Point detection logging

The table below summarizes the procedure to log the five point detection.

’ Step ‘ Action
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Click the ‘Configuration’ icon in the toolbar of the PDS2000
Control Center.

% Control Center - Connections “Epere T

Fos File Edit View System Acquisition Processing Tools Win

+ [ @f e | PE O
Project: - Application type: Configuration:
[ﬁve points logger V2 V] [Multibeam Survey v] [ﬁve points logg

Click in the Configuration dialog box ‘Edit’.

F hl
Configuration - five paints logger V2[Multibeam Survey] M
Vessels | Layouts | Events | Alarms
Type D Vessel Local
Local |1 | 7125test[Muttbeam Survey]

ote

Rem

Edit

Remove
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In the dialog box:
a. Click ‘Logging’.
b. Tick the ‘Pipe 5 Point Format’ checkbox.
c. Click ‘OK.

Wessel - 7125test[Multibeam Survey]

(=)
| Geometry I Equipment I Computations I Data Sources I Guidance | Tools @gging ulation | Aliazes | Alarms
-

File formats
Log directory:  LogData
[THeavy Cil Grid Madel - 9 Y g
DInhervaI Logging Format Log space
[VIFAU Format System required free disk space [MB]: 100
[¥]GSF Format
["|Pipe Route Farmat p Minimum free disk space warning [ME]: o
‘E::SC;TJOP‘;?E;:_:E i Allowed log space warning [ME]: 0
D
[=
Conditions
[ condition check

[ Guidance online condition

[ Mo user alarms

[T user conditions

Create new log file

[Jwhen file exceeds 0 MB
[] after logging 0 hours and 0 minutes
E]
=5

Click ‘OK’ in the configuration dialog box to save and
close the changes.

When in Real time logging is enabled, a 5 point detection file (*.'5PNT) is
created and saved to the project’'s LogData folder.

This 5PNT file is an ASCII file with the five position detection points listed.

j 7125test[Multibeam Survey] five points logger V2-20140206-095704 - Notepad

=anes X

[ File Edit Format View Help

p4099.18,673713. 06,-10.51,64108.35,673713.
64099,20,673714.00,-10.51,64108.36,673713.
64099,22,673714.78,-10.51,64108. 38,673714.
64009.23,673715.57,-10.51,64108. 39,673715.

03,-10.51,64108.96,673713.03,-9.43,64109. 58,673713.02,-10. 51,64 »
82,-10.51,64108. 98,673713.81,-9.43,64109. 60,673713. 80, -10. 51,64,
60,-10.51,64108.99,673714.59,-9.43,64109. 61,673714.57 ,-10. 51, 64:
39,-10.51,64109.01,673715. 38,-9.43,64100. 63,673715. 36, -10. 51,64 _

< |

m | b

[

Figure 7-4

Five point detection ASCII file.

The file is accessible by windows explorer in the project’s Logdata folder.
(Not by the PDS2000 explorer.)

The name of the file is identical as the PDS log file.

The last number of

the file indicates which pipe is detected. (Be aware of

the settings in the RESON SUI determining the conditions of a ‘new’ pipe

detection)

PDS2000 - Pipe Detection
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Nj T125test[Multibeam Survey]_five points logger V2-20140206-112440 - Notepad

File Edit Format View Help

52,64535.83,695539. 61,
52,64535.87,695541. 96,

N
~10.51,64536.45,605539, 60,-9.40,64537.09,695530. 58,-0. 03, 64530, 30,605530, 54, -0, 57 JI »
-10.51,64536.49,695541.95,-9.40,64537.14,695541.93,-9. 93, 64539. 44 ,695541. 89,-9. 57 J1| -
2,64538.60,695538. 92,-10. 50,64539. 22,695538. 91,-9. 35,64539. 85,695538. 89,-9. 87,64542, 21, 695538, 85,-10.50]2
2,64538.67,605542. 54,-10. 50,64530. 20,605542. 53,-0. 35,64530. 02 ,605542. 51, -0. 87 ,64542. 28, 605542.47 . -10.50]2
52,64535.92,695544.31,-10. 51, 64536. 54,695544. 30,-9.40,64537.18,695544.28,-9.93,64539. 49, 695544, 24,-9.57 |1
52,64535.06,605546.67,-10. 51, 64536, 50,605546. 66,-9.40,64537.23,605546. 64,-9.93,64530. 53,605546. 60,-9. 57 |1
2,64538.71,695544. 68,-10. 50,64539. 33,695544. 67,-9. 35,64539.96,695544. 66,-9. 87,64542. 32,695544 . 61,-10. 502
2,64538.76,695547.04,-10. 50,64539. 38,695547. 03, -9. 35,64540.00,695547.02,-9. 87,64542. 37, 695546, 97, -10. 50 |2
52,64536.03,605540. 87,-10. 51,64536. 65,605540. 86,-0.40,64537.29,605540, 85,-0.93,64530. 50,6955490, 80,-9. 57

(4] [

m

[= _——— = =

Figure 7-5

Five point detection ASCII file with two pipes.
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8 Appendix — Dual Head

8.1 Introduction

This chapter will explain how the pipe detection in PDS2000 is working at
the moment when two sonars are used to detect the same pipe.

When the 2 sonars are RESON SeaBat 7k systems and the flex or
horizontal steering has to be used then for both systems a Device
Configuration driver has to be selected in the Equipment (see page 5).

The computations for the pipe detection in the Acquisition and Editing will
be done per sonar. This means that for each sonar a pipe is detected
even when it is the same pipe.

PDS2000 - Pipe Detection
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8.2 Acquisition

In the Acquisition in the 3D View — Online for the second sonar a
Multibeam and Pipe Detections layer has to be added before the data and
the pipe detection of the second sonar can be displayed.

For the example below a small offset is given to one sonar so it is clear
what happens when two sonars are used for the pipe detection. The
colors for the detections and the pipe route are different for both sonars,
S0 it is easy to see that each sonar has its own pipe detection

o computation. When the logging is on, both found pipes are logged as

separate pipe routes.

E= 3D View - Online

cagls v mF im0 Qe

O [[=] &=

Figure 8-1 3D View — Online with two sonars used for pipe detection
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At the moment in the Editing also for each sonar a separate pipe
detection computation is done. So here for the same pipe two pipe routes
are computed. It is up to the user which pipe he select to create the actual
pipe route.

In the example below, as in the Acquisition, a small offset is given and the
colors for the second sonar are changed.

*v Multibeamn Area Editing - Standard O EI@
» = " ~ e
& &[FH e Hlaaazz@vyoomg-FHFe  a0-0- |
- =
Detect [ESle~-d-c@a o/ e -9 %O
Route file {Mone) -
Enable Pipe Route Detectior
Pipe in sway detections
Pipe detect diameter (.3 m
Maximum free span filter 2 m
Detection threshold filter 0.2 m
Statistic threshold filter  0.25
| Show detections
Pipe parts creation
Pipe segment length 5 m
Maximum detection distance 5 m i
Maximum number of predictions 2 i
Reject when guality is less than 0.3
Reject when depth diff. is less than 0.8 m
Reject when # of detections is less than 7
Show parts
Pipe route creation
Maximum pipe parts used in routing 3
Reject routes shorter than 10 m
Vv Join segments when gap is less than 40 m
| Show routes
Create pipe route file
Select route segments using Select Select | | Select
the buttons or interactive. | Interactive ALL NOME
| Create Mew Pipe Route ‘
Resample route using interval 5 m
‘ Create pipe route ‘
4 M 2 ! colortable: default
Figure 8-2 Pipe Detection mode in the Multibeam Area Editing view with two

sonars and for the same pipe two pipes detected
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