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Patch Test — Purpose of the Calibration

A multibeam Patch Test calibration serves a dual purpose:

a. To determine the mount angles of the multibeam transducer
relative to the three axes of the local coordinate system of the
vessel/ROV. These three figures are often referred to as the roll-,
pitch- and heading mount angles.

b. To confirm the relationship between the time-tagging on the
multibeam data and the time-tagging on the position data. This
figure is often referred to as the latency or as the time value.
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Patch Test — Prior to the Calibration

Bearing in mind the purpose of a Patch Test, it is necessary, prior to the calibration, to:

a. Calibrate relevant sensors (gyro, motion) relative to the local coordinate system of the
vessel/gyro.
b. Configure NaviPac/NaviScan as well as the multibeam echo-sounder to correctly utilize the

same, accurate time reference for the time-tagging of the various sensor data.
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Patch Test — Sequence in Processing

To enable the values to be isolated and quantified, some pre-defined datasets in specific
patterns must first be collected and then processed in a given sequence. The recommended
sequence of Patch Test processing is:

. Time.
. Pitch.
. Roll.

. Heading.




1. Time Result of Time/Latency error:
Calibration 2 x speed .

1 x speed Position error, function of:

- speed and latency
[ ]
Seabed with well defined target/edge Longitudinal profiles view
2. Pitch Result of Pitch mount angle error:
Calibration
v Position error, function of:
- mount error and depth
Seabed with well defined target/edge Longitudinal profiles view
Result of Roll mount angle error:

3. Roll 9
Calibration

h N Depth error, function of:

v - mount error, beam angle
and depth
Flat seabed Cross profiles view

4. Heading Result of Heading/Yaw mount angle error:
Calibration

F 3
v

Well defined target——»

o
<

v

Position error, function of:
- mount error, beam angle and depth
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Patch Test — 1. Time Calibration

Result of Time/Latency error:

2 X speed >
1 x speed | Position error, function of;
- speed and latency

Seabed with well defined target/edge

Conditions for the time calibration:

1) The same runline, over a well defined target, must be sailed twice, in the same direction
but with a significantly different, constant speed and with a constant heading.

2) Determination of the latency is done in a longitudinal profile underneath the transducer.

. Influences from a pitch mount error can thus be ignored — these will be identical when

sailing in the same direction.

. Influences from roll and heading mount errors can also be ignored, sinc
function of the beam angle.
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Patch Test — 2. Pitch Calibration

Result of Pitch mount angle error:
<

Position error, function of:
- mount error and depth

Seabed with well defined target/edge

Conditions for the pitch calibration:

1) The same runline, over a well defined target, must be sailed twice, in opposite directions, with the same,
constant speed and with a constant heading.

2) Determination of the pitch mount angle is done in a longitudinal profile directly underneath the transducer.

3) Result from the latency determination is used in the calculations.

. Influences from roll and heading mount errors can be ignored, since these are both a function of the

angle.
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Patch Test — 3. Roll Calibration

Result of Roll mount angle error:

<
> Depth error, function of:
- mount error, beam angle
and depth
Flat seabed Cross profiles view
Conditions for the roll calibration:
1) The same runline, above a flat seabed, must be sailed twice, in opposite directions, with the
same, constant speed and with a constant heading.
2) Determination is done using the entire model/swathe area.
3) Result from the latency and pitch mount angle determinations are used in the calculations.

Influences from a heading mount error can be ignored, since it is associated with position (no
depth).
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Patch Test — 4. Heading Calibration

Result of Heading/Yaw mount angle error:

< >

Well defined target———» Position error, function of:
- mount error, beam angle and depth
< > @ ®

Conditions for the heading calibration:

1) Two different runlines, with a well defined target between them, must be sailed, in the same (or
opposite) direction, with the same, constant speed and with a constant heading.

2) Determination of the heading mount error is done in a longitudinal profile that goes through the
target.

3) Result from the latency and from pitch- and roll mount angles determinations are used in the

calculations.
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Patch Testing —in NaviModel/Online3D

e
File

Patch Testing can be performed in NaviModel
and in the Online3D application. In the latter :
case, no dongle IS requwed TR SRR

:[_J L06E60 88 SH8ER - @ -~ QR

|SQL Databa




Patch Test Preparation |
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The first step in the patch test preparation is to read the files acquired for the Patch Test
into NaviEdit. Here the data must be edited and checked for gross errors (offsets, C-O
values, latencies etc.). The data must also be corrected for tidal- and for sound-velocity
variations. The user can also choose to use PointEdit to manually clean the data.

Once this has been done, the NaviEdit JobPlanner can be closed.

D D5N=LocalSQLServer;,UID=|daDATABASE=Charleston2013 - Navi

Edit JobPlanner

=il Patch
- SVP
-l Tides

-l Pipedata

File Import Edit Export View Tools Help

BEEEEREAME

Mame &

M x_100225M000
M x_100225M001
My x_100225M002
M 1002250003

Size (kb)
5033...
4013...
6790...
3600...

dd.mrm.yy hh...
25.02.10 10:00:15
25.02.1010:10:03
2502.1010:22:36
25.02.10 10:34:04

KP Start
-0.0274
-0.0171
-0.0048
-0.0162

KP End Header
OK+
OK+
OK+
OK+

0.3490
0.2717
0.2650
0.2729

Mavigation
oK
0K
OK
oK

Multibeam Roll

0K
0K
0K
0K

oK
oK
oK
oK

Pitch  Heave
0K OK
0K OK
oK oK
0K OK

Gyro

0K
0K
0K
0K

= e
Tide  SVP

L L

L L

L L

L L

For Help, press F1

CAP NUM SCRL
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Patch Test Preparation Il

The second step is to perform automatic cleaning of the patch test data blocks in
NaviModel, using the S-CAN automatic cleaning tool. Once cleaning is performed, data

must be returned to the NaviEdit database.

Untitled - EIVA NaviModel 3.2.82 (64 Bit) (WGS 84 / UTM zone 31N) *

File View Tools Help
- - = =5 17 5 PN PN S = ) ~T
EAGE A QREAGH 32 SHEEN A0 00 - A ~ BRI EL°
Project Tree 2%
NaviModel Repository Untitied A

30 Model Manager
- Project: Untitied g

@ [lsurveys

=3I Toppings

VIDigitzed Lines
e[V Pipetracker

Vipipes

VlEvents

iTrack
lstatic Objects =

7
' VlProfies

Videos
Camera

G SCALGO Combinatorial AntiNoise (S-CAN) (S-CAN Version 13.0)

- Color modes
NaviEdit | File Edit Help
Patch
N g
¥ T ——————

) Tides Depth (meters)

5-CAN Score > Triangulating > Triangulating

S L D Bb Properties L] 6
dldbDdse Gl 57:
Visible True 6 3 y [~ petais | [ performance Monitor |

Name ScalgoTool 8 —————

000 sec - Temporary fies stored n: C: Users\LDA~1.EIV\AppData\Local{Temp\.

000 sec - Setting memory limit to: 6000 megabytes.

000 sec - S-CAN Score

001 sec - 2037968 points in input.

System Information —
Close window when done Pause Abort |

Available disk: 7 GB Memory Usage: 966 M8

Name
Name of this object

S-CAN Score 50.00%

2394 064.37 N=5 682 710.92 Z=14.45 2013.0709_140802.b
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Patch Test Preparation Il

On a new NaviModel project, a connection to NaviEdit must now be established.

132,82 (64 Bit) (WGS 84/ UTM

= | [

—— BEECHHESHEEN BE-08 @ - O L’
Ad ot ,
Im
o wiModel 3.2.82 (64 Bif) (WGS 84 / UTM zone 31N] : =Sl
Hel

N
Next, right-click in the

folder of the NaviEdit

entry that contains the =
patch test blocks and
choose the menu-item
‘Patch Test...’. Select to
include all patch test
blocks of relevanceto e

% o st = N

EEEE CNEE6N 8E SNEEN BE-0-0- 8 - BOB G’

B0 Patch Test

7] X_100225N000
[¥] X_100225N001
[V X_100225N002
[¥] %_100225N003

pppppppp

[ Uncheckall
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Patch Test Preparation IV

The MBE Calibration Window will now open with the default layout. For each of the four
calibration types, a slider bar shows the values entered into the NE database.

ol x ]

.....

Fch
<) n [sss] @ JModel 3282 (64 81t (WGS 84/ UTM z0me

E0E L CNEEEN 85 ZNEEN 00 0 B - O0E &

\
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Patch Test Preparation V

The last thing to do before the actual Patch Test Calibration can take place, is to define the
‘Calculator Settings’. This is done via the menu item ‘Edit — Calculation Setup’. The
dialogue below will appear, in which the following can be defined:

f tions |‘:' ) . . . .
& o AR Calculation method: defines the method for auto calibration
o Mise (recommendation: St. Deviation).
Calculation Method Std. Dewiation
CEFTZ=N =11 Qutput Results: defines the calibration results to be shown in
o/ Comesten e the status bar (recommendation: All).
Tidal Correction: the user can define whether tidal correction
should be applied to the data (recommendation: True).
SVP Correction: the user can define whether SVP correction
Output Result should be applied to the data (recommendation: True).
‘what Calculation Result should be shown in the status bar
oK ]| Cancel
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Time Calibration |

To perform a time-calibration, the same runline, over a well defined target, must be sailed
twice, in the same direction but with a significantly different, constant speed. The two
relevant blocks must be selected for the time calibration (Setup — Blocks). They will, as a
conseqguence, be shown as active in the DTM WlndOW NM WI|| remember the selection for
future reference. e —

Time |;|
|LI Setup
J

-10 -8 -6 -4 -2 0 2 4 6 8 10

Blocks V] X_100225N000
Reset to Navikdit Value

X_100225M001

V] X_100225N002
X_100225N00
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Time Calibration Il

Now activate selection of an area for the time calibration, using the ‘Setup — Area — Define
Area’ menu-item:

i

Time

aan
£

e et
-10 -8 -6 -4 -2 0 2 4 6 8 10 Area Hl Define Area |

i
g

Blocks 4 Remove Area
Reset to NaviEdit Value

The area can be defined using the mouse. For time calibrations, the CL must be directly
underneath the transducer for both blocks. The width of the area must also be sufficiently
small to avoid potential influences from un-modeled heading mount errors. Alternatively a
digitized line can be used to define the area (below middle and right).

Corridor width

I

8m
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Time Calibration Il

Press the ‘Auto’ button to start the automatic calibration of the Time component.

0.000 = Auto
Tine () o)

-10 -8 -6 -4 -2 0 2 4 6 8 10 u Select

NaviModel will calculate the optimum solution for the Time component, based on a
comparison between the two pseudo surfaces, that in turn are based on the two blocks.
The optimization is based on the method selected for auto calibration. The recommended
method is std., which basically means that NaviModel will find the Time value for the
selected area, that yields the smallest average standard deviation of the difference between
the two pseudo surfaces. NaviModel will show the best automatic result in the slidey.z

The resolution of the slider and of the label can be |
changed by clicking on the time axis and then rotating the e N

D019 -0.018 -0.017 -0.016

mouse wheel. This can also be accomplished by pressing
the +/- buttons to the right of the axis. L
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Time Calibration IV

NaviModel offers a series of tools that can be used to optimize the decision making:

The graph shows the relationship between different time values (x-axis) and std., mean and
median on the y-axis. In the graph above only the std. is shown graphically. Note that the
results for the std., mean and median calculations are also given alphanumerically.

Sist the decision kﬂ

, using the mouse wheel.

should result in significant and unambiguous changes in y-values. T
- —making,-zooming and panning can be performed
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Time Calibration V

Long Profile B
{J 500m

SCALE 1:10.7
=

The longitudinal profile shows the relationship between the two blocks in a profile along the
CL. For time calibration, the two profiles must match with respect to position in the
significant locations (the well defined target(s)). It is up to the user to ensure this. The
automatic results can be used as an indication only. The assessment of the final result must

be made, based on a visual evaluation of all results, with focus on the longitudinal ite.
To improve the quality of this assessment, zoom in and pan onto the relevan a. Depregs
the mouse wheel to pan, use wheel for zoom, shift+wheel for%ical m only and

’ rizontal zoom only. I o




Time Calibration VI

Theoretically the final result of a
time calibration must be 0 ms,
since NaviPac/NaviScan and the
multibeam echo-sounder has
been configured to utilize the
same, accurate time reference
for the time-tagging of the sensor
data. The time-calibration must
therefore primarily be regarded a
check of the configuration.

Choose the optimum result in the

slider (0 ms) and see the result

visualised in the different
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Time

Rall

Log

13:43:13: Median: 0.040, Ave
13:43:12: Sensor. Navigation,
13:43:09: Median: 0.050, Avg

dizn: 0040 m

Std, Deviation: 0.039 m

{50 MBE Calibration Window = [ [t
Fle Edit Auto Calibrate All
Calculation Method used: Stddev
Single Head Setup | Dual Head Setup | +
Calibration 2%

SCALE 1:10.3

Auto calibration kteration 2 of 2 - (EchoSounderd - Heading)

windows.
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Pitch Calibration |

To perform a pitch calibration, the same runline, on top of a well defined target, must be
sailed twice, in opposite directions, with the same, constant speed and with a constant
heading. The two resulting blocks must be selected in the MBE Calibration Window. As a

conseqguence they will be shown as active in the DTM window.

(3 U - v v

LNEEGE BE SHEEN /56006 A - OCE &

| 0.000 | |_|| Auto |
Pitch —
| + | Setup
— Area
-10 5 0 5 10 = [ Selea
=== Blocks » | @x200225N000

Reset to MaviEdit Value 7] ¥_100225N001

¥_100225N002
¥_100225N00
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Pitch Calibration Il

Activate selection of an area for the pitch calibration:

=
Fitch Y
— [ Setup ]
| 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | .
-10 5 0 5 0 [ @| Area bl Define Area |

Blocks 4 Remove Area
Reset to MaviEdit Value

The area can be created using the mouse. The CL of the area must be directly underneath
the transducer for both blocks. Furthermore the width of the area must be sufficiently small
to avoid potential influences from un-modeled heading mount errors.

Alternatively a digitized line can be
used to define the area with a
constant width, as shown below
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Pitch Calibration Il

Now press the ‘Auto’ button next to the pitch slider to start the automatic calibration of pitch.

(ooon] oG
Fitch —_
- T T T T T T T O S (O B B Iél
-10 -5 0 5 10 (=] [Seemt

NaviModel will calculate the optimum solution for the pitch, based on a comparison
between the two pseudo surfaces, that in turn are based on the two blocks. With std.
selected as the method for auto calibration, NaviModel will try to find the pitch value for the
selected area, that yields the smallest average standard deviation of the difference between
the two pseudo surfaces.

Upon completion of the auto calculation, NaviModel will show the best automatic result for
pitch in the slider label. The value can be changed manually by double-clicking on the label
or by using the left and right arrows on the keyboard.

0.010 \_
+
| 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 1 |

-10 -5 0 5 10 [=][Seemt 0.01)

Value [

Pitch

0K || Cancsl |
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Pitch Calibration IV

ierQ Pitch

The graph, that visualizes the relationship between different pitch values (x-axis) and std.,
mean and median, respectively on the y-axis is given above. In this case all results,
originating from std., mean as well as median are shown graphically and alphan




Pitch Calibration V
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Long Profile

(]

20

1

140

B 2400m

SCALE 1:13.2

160 180 200 220 240 264

The longitudinal profile shows the relationship between the current blocks in a profile along
the CL. For a pitch calibration, the two blocks must match with respect to position in the
significant locations (the well defined target(s)). It is up to the user to ensure this. The
automatic results can be used as an indication only. The assessment of the final result must
be made, based on a visual evaluation of all results, with focus on the longitudin ofile.

To improve the quality of this assessment, zoom in and pan onto the r ant data.
p quality ban onto the | L

———

e sagen



Pitch Calibration VI
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(&0 MBE Calibration Window

[=] = [

The assessment of the final result | = = e

Calculation Method used: Stddev .
Single Head Setup | Dual Head Setup [ +

must be made by the user, based |«

on a visual evaluation of the -
results. To improve the quality of

this assessment, zoom in on the o

Log

13:44:42: Median: 0.020, Avers

relevant data. When finished,

alibration of EchoSounderd Pitch
- Median: 0.020, Average: 0.031. Std. Deviation: 0.044
H H H W 13:43.13: Median: 0.040. Average: 0.047, Std. Deviation: 0.039
13:43:12: Sensor: Navigation, Settings: Time changed from 0.136to 0.000
select the desired result In the pItC F 0 i 00 s 08 S B 0135
13:43:09: Median: 0.050, Average: 0.048, Std. Deviation: 0.030
13:43.09: Sensor: Navigation, Settings: Time changed from 0.252t0 0.136
13:43:09: Sensor: Navigation, Settings: Time changed from 0.252t0 0175

slider and see the result visualised | z5:=nz =
13:43.08: Median: 0.050. Average: 0.048, Std. Deviation: 0.030
3:43:08: Sensor: Navigation, Settings: Time changed from 0.221to 0.252

eviation: 0,044
!"Settings: Pitch changed from -0.051to -

E
13:42:10: Median: 0.050. Average: 0.047. Std. Deviation: 0.030

Median: 0.020 m
Average: 0.031 m
Std. Deviation: 0.044 m

o)

(=)

3%

394100
Easting

SCALE 1:10.3

Auto calibration Iteration 2 of 2 - (EchoSounder - Heading)




EI\/N

MARINE SURVEY SOLUTIONS

Roll Calibration |

To perform a roll calibration, the same runline, above a flat seabed, must be sailed twice, in
opposite directions, with the same, constant speed and with a constant heading. The two
resulting blocks must be selected in the MBE Callbratlon Window. As a consequence they

will be shown as active in the DTM window, [Bie s —
ngu, 1 COREZOEEN ARO B B - BEE K
(0880 | | Auto |
Rall |:|— de
|;| Setu A
-10 -5 0 5 10 |;||E =

| Blocks
Reset to MaviEdit Value

W] X_100225N000

V] ¥_100225N001

X_100225N002
X_100225N00
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Roll Calibration I

Now activate selection of an area for the roll calibration, using the browse button:
o) (e )
Roll .-,-,,, — BlE= |

[ 000 0000 0] | Area 4 Define Area
-10 -5 0 5 10 E] Sel | |
Blocks 4 Remaowve Area

Reset to NaviEdit Value

The area can be created using the mouse. For the roll calibration, the user can even
choose to use the entire area for the calibration, as shown below.

Alternatively a digitized line can be
used to define the area.

Either way however, the width of the
area must be selected to include the
outer beams of the survey.

Carridor width




El1\VA

MARINE SURVEY SOLUTIONS

Roll Calibration Il

Press the ‘Auto’ button in the to start the automatic calibration of roll.
:.‘ \

[ 0.880 |
Rall =
| 1 I 1 1 | 1 1 I 1 | I 1 I I | I I 1 I | gj lﬂJ
-10 -5 0 5 10 ‘_'J Select

NaviModel will calculate the optimum solution for the roll, based on a comparison between

the two pseudo surfaces, that in turn are based on the two blocks. With std. selected as the
method for auto calculation, NaviModel will try find the roll value for the selected area, that
yields the smallest average standard deviation of the difference between the two pseudo

surfaces.

NaviModel will show the best automatic result for roll in the slider label. This value can be
changed manually by clicking on the label or by using the left/ right arrows on the keybo

0.880 3 s Value -
Roll =
Set
| | 1 | | | | | 1 | | 1 | 1 1 | 1 1 | 1 | lé'“—upj
-10 -5 0 5 10 l;J Select

OK || Cancel |
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Roll Calibration IV

0.085 Strtdev—Minty) x=0-872 —y=0642
Mean Wi 76  yw=01034

EchoSounderd Roll

.06
Median Mih(y): x=0.880 y=0/030
0.055

o

0.05

&
]
&
]
=

The graph, that visualizes the relationship between different Roll values (x-axis) and std.,
mean and median, respectively on the y-axis is given above.

The results for the std., mean and median calculations are also given alpha-
Note how similar these are (between 0.87 and 0.88 degrees in all ¢




EI\/N

MARINE SURVEY SOLUTIONS

Roll Calibration V

Long Profile

{J 10.00m

SCALE 1:13.2

The longitudinal profile shows the relationship between the current blocks in a profile along

a line defined in NM. For a roll calibration, the two blocks must match with respect to depth
throughout the profile. Note that the profile evaluation for the roll component should be

made in different locations, as a minimum on outer beams at both sides of the area. The _
automatic results can normally be used as final results for the roll calibration. Ha said

this, it is still recommended that the user makes his own visual evaluatm/erI{rL;ﬁsgults, /K

\lwnlybased on the Iongltudlnal profile(s). P
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Roll Calibration V

In addition to using the
longitudinal profile, the user is
encouraged to evaluate the roll
results using cross profiles.
These can be generated in the
user defined layouts. An
example is shown here where
three different cross profiles (in
different locations) have been T ———
added together with the roll -
slider and a graph window.
The user defined layouts work in
parallel with the standard
layout(s), and it is therefore
——————possible to perform (part of) the @&

roll calibration from here. y—

(&0 MEE Calibration Window = | B )

File Edit AutoCalibrate All

=
x

(o)
BB TEECTLE

&
i

raph

Cross Profile East ax




Roll Calibration VII
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(5 MEE Calibration Window

[= [ = ]

File Edit Auto Calibrate Al
Calculation Method used: Stddev -

The assessment of the final Coittos i
result must be made by the D
user, based on a visual R
evaluation of the calculation

results. When finished, select .

the desired result in the roll

13:46'56: Median: 0.030, Average: 0.033, Std. Deviation: DD42
13:44.42: Median: 0.020, Average: 0.031. Std. Deviation: 0.

Sl id er an d See an i m m ed iate B:I)S:Az Sensor: EchoSounderD), Settings: Pitch changedlmm 0.05Tto -

13:44:35; Auto Calibration of EchoSounderl Piteh
13:44:28: Median: 0.020, Average: 0.031, Std. Deviation: 0 044

H M H H 13:43:13: Median: 0.040. Average: 0.047. Std. Deviation: 0.033
VI S u a I Z atl O n I n t e e r 13512 Seraor Neviaion Slings T chorgedrom 013610 D000
134308 Medam: D60, fversge: 002G, 5. Dovition: .0
Median: 0.050; Average: 0,048, Std. Deviation: 0.

1343 DE Sensor. Navigation, Settings: Time changed from D252(u 0.136

The highlighted result will be
used as entry when creating the
subsequent patch test report.

Median: 0.030 m
Average: 003 m
Std. Deviation: 0.042 m

[L0.000 |

Pitch

SCALE 1:10,3

Auto calibration lteration 2 of 2 - (EchoSounderd - Heading)

e
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Heading Calibration |

To perform a heading-calibration, two different runlines must be sailed, in the same (or
opposite) direction, with the same, constant speed and with a constant heading.
Determination of the heading mount error must be done in a longitudinal profile that goes
through the target(s). The two blocks must be selected in the MBE Calibration Window. As
a consequence they will be shown as active in the DTM window.

[ Unteed - EVi MMl 3.2.35 (64 Bt (WGS 54 / UTM = ! ]
Fie New Took

) DNDE00 BE ZHEEN BE-0-0- B - O0E b

[_1.200 | |_|| Auto |
Hdg. ==

Area

10 =l[=
| Blocks

-10 ==

=]
wm

¥_100225N000
Reset to Navikdit Value 7] % 100225M001

¥_100225M002
[¥] ¥_100225M00
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Heading Calibration Il

Activate selection of an area for the heading calibration, using the browse bujton:
=[E
L e e
-10 -5 0 5 10 E]
For a heading calibration, the CL of the area must be in the middle between the two blocks.
The width of the area must furthermore be sufficiently small to avoid potential influences

from un-modeled time and heading mount errors.

r

’"W""" : T
L . .._';da;ii_‘ i - ——— .;.f- E '}{.ﬁ' ﬁ‘ ‘ ,,’." - e ;A}} i l" ‘ \ ) .
The area can be defined using
the cursor or via a digitized line.
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Heading Calibration Il

Press the ‘Auto’ button in the ‘Hdg.’ slider to start the automatic calibration of heading.

0.760 (][ A

Hdag. a—
| 1 I I 1 | I 1 I I | I I 1 I | 1 I I 1 | I;I@]
-10 -5 0 5 10 =) [ Seleat

NaviModel will calculate the optimum solution for the heading, based on a comparison
between the two pseudo surfaces. With std. selected as method selected for auto
calibration, NaviModel will try to find the heading value for the selected area, that yields the
smallest average standard deviation of the difference between the two pseudo surfaces.

NaviModel will show the best automatic result for heading in the slider label. This result can

be changed manually by the user.
Hdg. I—I

Auto
+ Setup
~ 1| Select

[)E]

R N NN NN NN |
2 2.1 2.2 2.3 2.4
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Heading Calibration IV

EchaSounderd Heading

St dev Min(y): x=2.299| y=0.054
Mean M y
Median Min(y): x=0.919| y=0.080

The graph, that visualizes the relationship between different Heading values (x-axis) and
std., mean and median, respectively on the y-axis is shown above. The result must be
significant: changes in the x-axis direction, relative to the selected result should result in

significant and unambiguous changes in the y-values.
Note that, whenever the user manually moves away from the automaticresults, using thekd

————afrows-on the keyboard, new entries will appear in th can be seen above.
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Heading Callbratlon V

Long Profile

The Iongltudmal proflle shows the relatlonshlp between the current blocks in a profile along
a line defined in NM. For a heading calibration, the two blocks must match with respect to
position throughout the profile. The profile assessment for the heading component should

be made in a line parallel to the sailing direction, between the two blocks. The ev ation op
the final result must be made by the user, based on a visual evaluation of alt results, but |

\Woased on the Iongltudlnal profile. i Kl

s e
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Heading Calibration VI

3 MBE Calibration Window |ﬂﬂﬁ
T h t f th f | File Edit Auto Calibrate All

€ assessment or tne 1na o Vo et S
Single Head Setup | Dual Head Setup | Cross Profiles | +

result must be made by the .

. (o000 ] () (A (oo ) () Came ]
user, based on a visual Sl e o e e o
evaluation of the calculations. s —— —
When a final result has been T a Bt
found, select the desired result ==

13:49:34: Median: 0.130, Average: 0.133, Std. Deviation: 0.058 1
13:49:33: Sensor: EchoSounder0, Settings: Heading changed from 2.091to

in the heading slider and see an | .o ron

13:49:25: Median: 0.130, Average: 0.133, Std. Deviation: 0.058
13:49:25: Sensor: EchoSounder), Settings: Heading changed from 2.091to

immediate visualization in the T ———
13:49:14: Median: 0.130, Average: 0.133, Std. Deviation: 0.058

13:49:14: Sensor: EchoSounder0, Settings: Heading changed from 2.091to

ot h e r Wi n d OWS %ISDZ;.D?. Auto Calibration of EchoSounder0 Heading il

304200 0 1000 2000

SCALE 1:10.3

The highlighted result will be
used as entry when creating the
subsequent patch test report.

LAY

Median: 0130 m

Average: 0133 m Auto calibration Iteration 2 of 2 - (EchoSounderd - Heading)
Std. Deviation: 0.059 m

e
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Ilterations |

It is often difficult to totally isolate influences from other sources (not constant speed,
varying heading, noisy positioning etc.) when conducting a calculation. So therefore it is
recommended to re-iterate the calibration calculations, with the obtained mount angles and
the latency value from the first iteration, in order to investigate whether an additional fine-
tuning is required.

This is easily accomplished in NaviModel. The Patch Test tool facilitates a function to
perform auto calibration in a number of iterations, the ‘Auto Calibrate All' function. ‘Auto
Calibrate All’ takes advantage of the fact that once the blocks and areas have been defined,
they will be remembered by the Patch Test tool.




Ilterations |l

Automatic iterations can take place, without any user
intervention. Through these iterations, it is consequently
possible to compensate for the fact that in practice it is
Impossible to acquire the data for the calibration in the ideal
patterns to ensure that influences from unmodelled
mountings can be ignored. Typically three iterations is
recommended.

Note that normally no iterations are conducted on the tim
component.

For dual head systems, both heads can be ‘Auto Calibrated/

concurrently.

El
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& Auto Calibrate = | O |t
I4| Navigation - Time
W\ EchoSounderl - Fitch
EchoSounderl - Roll
EchoSounderl - Heading
Iteration &J
Number of lterations:
3
Auto Calibrate =80 8
|| Navigation - Time
[¥] EchoSounderD - Pitch
Check all Uncheck all =
) EchoSounded- el
[¥] EchoSounderD - Heading
[¥] EchoSounder1 - Pitch
[¥] EchoSounder1 - Roll
[¥] EchoSounder1 - Heading
Checkall | [ Uncheckall




E1\/\

MARINE SURVEY SOLUTIONS

[N

Dual Head Patch Test Calibration

Calibration of dual head systems -
Is facilitated on the dedicated tab,
as shown here.

Prior to the actual calibration, the
user must determine which of the
two heads is the subject of the
calculations.

For each of the two heads, a
possibility to perform pitch, roll and
heading calibration is facilitated. At
the same time, time can be
determined. The latter is shared
for the two heads, by definition.

k 100
e .
Std. Deviation: 0116 meter
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User Defined Layout I

The Patch Test functionality
introduces a feature that
allows the user to define his
own layout.

First a new tab must be
added. Once this is done, a
toolbar will appear that
allows inclusion of a variety
of applicable components,
as seen to the far right.

For most users however, the
facilities contained in the two

predefined tabs will suffice.
\
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User Defined Layout Il

Remarks to the user defined layout components:

Sensor Info
Sensor : Navigation
Settings: Time

For the Time component, the slider must enclose ‘Navigation’ with setting ‘Time’

(Hoover over the Auto button to see the appropriate tolltip

Sensor Info
Sensor : EchoSounder(

For conventional echosounder arrays, the following definition must be used: Settings: Roll

- Single head: Pitch, Roll and Heading must all be related to EchosounderO

- Dual head: Pitch, Roll and Heading are related to the Echosounder 0 and 1 heads

Sensor : EchoSounder)RX

Sensor Info
Settings: Roll

For transducer arrays with separated RX and TX arrays:

- Single head: Pitch and Heading are related to the TX transducer (Echosounder0), Roll is/
related to the RX transducer (EchosounderORX)

- Dual head: Pitch and Heading are related to the TX transducers (Echosounder0 an
Roll is related to the RX transducers (EchosounderORX and EchosounderlR

Sensor : EchoSounderlRX

Sensor Info
Settings: Roll
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Save and Load Layout

The Layouts can be saved using the ‘File — Save Layout’ menu item. The saved layouts
can be used again thorugh the use of the ‘Load Layout’ menu option.

The saved layout will contain configuration information related to all tabs that were
created at the time of saving.

The ‘Restore Default Layout’ functionality will restore to factory defaults with respect to

layout. As a consequense of this action, any present customer layout tabs will be
removed.
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Save Results

The user is given the possibility to save the Patch Test results. Apart from the results of
the calibration, this functionality will also save the areas and blocks associated with
each calibration component. By reloading the results and by relinking to NaviEdit, it is
thereby possible to reestablish the Patch Test scenario in exactly the way it was at the

time of saving. =
—~N 73 - f— 1
( )=[& » Computer » 0S(C) » « [ 44| [ Search 05 () ) -
File G- | File
Organize = New folder B (7]
Load Layout... T . e o B Load Layout...
" ame ate
W Favorites NME 04/07
Save Layout T 1) woa 0407 Save Layout
& Downloads OnlineC i
Save Layout As... %] Recent Pl mhine :
i | Recent Places | PeriLogs . Save Layout As...
Restore Default Layout J L= a0
Libi
”j‘D'a”es . Program Files 10/0€ Create Report...
& 'ocuments
LDEd RESUltS rJ? Music . Program Files (:x86) 13407
o ProgramDats 1470 = Save Results...
b=| Fictures
P 16,05
Save Results... B Videos = - Load Results...
Project_Folder 2
; 8 Recovery 07412
Ll
Create Report... EElComputey Rlo 18006 - Restore Default Layout
& os(c) ¢ ;
= Close
C | ose File name: CTO_Patch 08 13 -
Save as type: [PatchTest Results (*.ptr) -
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Using the Patch Test results in NaviScan

The saved Patch Test results file can be loaded into the NaviScan Config program. The
parameters will subsequently be used in NaviScan online acquisition and visualization

and consequently saved with the raw SBD-files.

When loading the parameters, the user is instructed that NaviScan will not apply the
time value, even if it differs from O in the result file, since it is recommended to use 0 as
time value. If the desire is to use a value that differs from O, the value must be entered

manually.
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Reporting

Reporting of the Patch Test calibration is W
conducted via the Report wizard, that is invoked| ¥
from the ‘File — Create Report’ menu item.

Front Page

Project Name:  Patch test calibration

Author(s): Lars Dall

The user is guided through different dialogues and
finally, a report is generated, with contents listed below.

EIVA

INaviPac/NaviScan Interfacing
[Muttibeam Configuration

Contents

1 Project Info

2 Results

2.1 Mounting Results

2.2 Calculation Results
2.3 Calculation Graphs
3 Used
3.1 Sensors
3.2 Sound Velocity
3.3 Tide Correction
4 Profiles
4.1 Cross Profiles ... 8
4.2 Cross Profiles 10
5 1

6 Geodesy Settings 12 - d
7 Survey Info 12 \¥4

N - T T N NN

< Prev [ Next > ][ Finish J [ Cancel ]

X 8 Change Log 13
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Create Report |

The ‘Create Report’ wizard comprises the following steps:

Front page (mandatory): Project name, report author and picture.
Project info. (mandatory): Project ID, client, company, area, comments and second picture.

Calibration results (mandatory): time, pitch, roll & heading (files and area used, result, std. and
median value. The user can choose to include calibration graphs (timeconsuming but useful).

Sensor info. (mandatory): Sensor type and driver for instruments available (roll, pitch, gyro,
heave, bathy, position, echosounder).

Sound velocity info. (mandatory): Listing of sound velocity blocks.
Tide correction info. (mandatory): Listing of tide correction blocks.

Cross profiles (optional): All cross profiles can be included in the report with comments.

Long profiles (optional): All longitudinal profiles can be included in the report with c
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Create Report I

The ‘Create Report’ functionality, continued:

» Screenshots (optional): The user can choose to include various screenshots with comments.

* Geodesy settings (optional): Information about the map projection and datum shift parameters.
* Survey info. (optional): Min. and max. Easting, Northing and depth values for related blocks.

* Change log (optional): Log information given in sequence relative to the actions performed.
2 Results

2.1 Mounting Results 2.2 Calculation Results 233 EchoSounderd-Roll
" T T T I
38" Std dev  Min(y): x=0.830 y=0.048
- &= Mean Min(y): x=0.880 y=0.035
[ ion Type Blocks Used Area Used Result Calibration Type Std. Dev. Median Average 25__: iﬂedgf‘e'm Min(y): x=0.890 y=0.030) -
X_100225N000 Time \ /
Time X_100225N002 1134.41 m? 0.000s Loaded Results 0.062 m 0.060 m 0.075 m \\ P
© M
X_100225N000 Pitch g 1
Pitch X_100225N001 219853 m? -0.360 ° Loaded Results 0.048 m 0.030 m 0.035 m H
1
X_100225N000 Roll s o]
Roll X_100225N001 9625.34 m* 0.880 ° Std. Deviation Calculation Basis 0.048 m 0.030 m 0.035 m 05 ] p e
Sl
X_100225N001 Heading M
Heading X_100225N003 213543 m* 2.300 ° Loaded Results 0.058 m 0.130 m 0.132 m -8 6 -4 -2 0 2 4 6 ] 10







