TMA Skills

This set of tutorials covers the skills necessary for
single-sided track reconstruction - useful if one of

your trial participants hasn't provided track data but
For which you have sonar data.
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6 Single-Sided Reconstruction

In this tutorial, we will look at single-sided reconstruction. It's important to note that all analysis is done
on tracks, and this involves both working with and analysing target tracks, including grooming track
data, grooming sensor data, generating, and merging tracks. As such, you must know how to
configure Debrief and how to load your data. So, before running through this tutorial, you should really
have completed Tutorial 3 - Controlling what you view; if you haven't done this, please do so before
attempting this tutorial. In this tutorial we will be looking at the following areas:

e Grooming Track Data
e Grooming Sensor Data
[ ]
[ ]

Generating Track Target
Merging Tracks

Now it's time to start building and grooming the target track.

6.1 Grooming Track Data

This section will lead you through grooming some dodgy track data. First though, we need to load and
understand the track data itself.

Loading Data Files

To load the data files:

1. Open the Navigator view.

L

2. Expand the S2R folder and locate the file “dodgy_track.rep”.

L

DebriefNG Tutorials
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. [ other_formats
4 = 52R
> [= 2333_missing_sensor_data
> [= freg
» = issue_1621
B 2648 target_plot.rep
By 2642 b TMA_to DR.dpf
¥ Ambig_tracks_hover_north_HM.dsf
¥ Ambig_tracks_hover_north_TA.dsf
B Ambig_tracks_hover_north.rep
B Ambig_tracks.rep
B Ambig_tracksZ.dpf
B Ambig_tracks2.rep
¥ Ambig_tracks3.dpf
|h dndgy_track.repl
B2 lengths.csv

% Navigator 52 : O™ 2 0|

Advanced Analysis with Debrief

3. Double-click on it to load this track as a new Debrief plot. The Select track mode

dialog will display.

J

Debrief can plot tracks using one of two modes.

Resample frequency (only for OTG):
All

[ | Automatically use this mode next time

Cancel

[ Select track mode

Use this dialog to select how to import the track titled Frigate.
You can override your choice using the CMAP tab of Windows/Preferences

(") Dead Reckoning (DR) - positions are calculated using recorded course and speed

(®) Over The Ground (OTG) - where positions are plotted accerding to the recorded location

TSN

4. Select Over The Ground (OTG) as the track mode, and the plot and associated

views will promptly update.

J
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= “dodgy_trackrep &2

Frigate 030134

Frigate:0213
Crse:140.3 Spdi12.0 Depth:0.0

030417

6.1.1 Main Track Data

As you can see, we have our blue ownship track called Frigate. The vessel is travelling

from the North in a general South-East direction. There is a period of missing data on D
this track, as well as several jumps in the data itself (this will become obvious in the next

step).

Note: Jumps often occur when an inertial navigation system receives an external update. We'll fix these
first.

6.1.2 Understanding Data

Now we’'ll make the track and our data easier to understand by making the track data points visible:

1. Open the Outline view and you’ll see Track:Frigate. D
2. Click on the drop-down arrow (to view the contents of the track) and you will see
Positions (156 items). This is the data contained within the track. D
DebriefNG Tutorials
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: — — _ _
%3 Qutline 3 _ I}ijl;ﬂ 1 2 2 |:| AT i
Mame Visibi...

P gp’u Track:Frigate [
[ ’1 030134.25 (1536 positions) W

3. Now, right-click on Track:Frigate, in the Outline view, and a popup menu will
appear.

J
J

4. Click on Frigate > Symbol frequency > All.

COIr TLLITT LA TEdIOTES LrawnTg VIEwW WRITTOOwW Lmis e
All
o= /Z0QQrEAQN/L ®
\] ﬁ 0 =Q uq uof‘! 1 5ecs
f2 Qutline 7 |m;ﬂ 12200« =0 (o *dodgy_track.rep 2 . e
' T | 10 Secs
Mame Visibi... | ‘
a4 1{5 TragkeRenst | 1 30 Secs
Make Seconda ) 1 Min
>0 2 ry FrigateB) 030134 :
42 Add as Secondary 2 Min
Frigate 3 Color 3 AL
Export Shape Line style 3 et
= : & Mins
Reset DTG Labels Line thickness »
Generate calculated Course and Speed Mame lecation 4 s
Snail bol<i ' 15 Mins
of  Cut Frigate Ctrl+X kD B .
Snail bol v 30 Mins
i=| Copy Frigate Ctrl+C nail=ymunliype 60 Mins
: Track Coloring Mode [
¥ Delete Frigate Delete 3 Hours
Convert to lightweight track in... » Interpolalepotts 6 Hours
Z Track To Generate TUA Ellipse for this track Arrow frequency 2 12 Hours
T ‘? Al nenrsensor Custom Vector Stretch 3 24 Hours
= i Label frequency 3 48 Hours
Be:iie“g =) Trim track to Time Period (from Time Controller) Bt ot ¥ ; 73 Hours
Rel Brg Resample position data 4 | Symbol frequency b | L | None
Brg Rate @ Insert new Sensor Arc [ ] Start/End time labels
ATB i | - o
F: [E  View XY plot i Link positions
Co + | Mame at start
o Expart track to GPX — -
Depth i Narme visible
Time Calculate track length (visible positions) Plot array centre
[#  Select all Children B | pocitions viible
‘ ¥ | Visible

The track will now show a symbol at every data point. You can clearly see the track breaks that occur
about 2/3rds of the way along the track, and soon after the track start (marked 1 and 2, respectively in
the screenshot below).

DebriefNG Tutorials
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B “dodgy_trackrep E3

anate‘]’ﬁm 34
2

030417

5. To better see and understand what is happening here, we’ll turn the time labels on.
Click on Frigate > Label Frequency > All and you will then see the time labels for D
each point.

6. Now zoom in and have a look at the times around each block of missing data. The
jumps around ‘1’ (Shown in Fig a. below) have consecutive time steps, so they're D
clearly jumps. But the break around ‘2’ (Shown in Fig b. below) shows a period of
about 9 minutes of missing data - we’ll fill that missing period in with data from
another source.

B *dodgy trackrep £3 |

P *dodgy_trackarep £

Frigate® 030134

Fig a. Fig b.

DebriefNG Tutorials
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We will now fix those gaps.

6.1.3 Splitting and Fixing the First Gap

Zoom into the large gap about 2/3rds of the way along the track (where it looks like
almost a 90° starboard turn is made. (Fig a. shown above). D

Though this part of the track looks like 3 sharp turns were made, it's actually three jumps in the data,
labeled with numbers in the following screenshot. We will now go through and fix these, and will start
by clearing the last jump.

Here the vehicle is travelling in an ESE direction, so:

B *dodgy_track.rep i3

1. Right-click on the first valid point in the southernmost leg of data (at time 0337, point
marked 1 in the above image) and a popup menu will display. D

DebriefNG Tutorials
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Copy cursor location

0337 3
Reset Color

Reset Label
Reset label location
Export Shape
' Split track before 0337
' Split track after 0337

of  Cut0337 Ctrl+X
=] Copy0337 Ctrl+C
K  Delete 0337 Delete
%% 25 a Frigate k
= Export Shape

Reset OTG Labels

Generate calculated Course and Speed

Convert to lightweight track in... *
Generate TUA Ellipse for this track

0326 #®  Add new sensor

w20 Trim track to Time Period (from Time Controller)

Resample position data k

Insert new Sensor Arc

E @

View XY plot

2. Select Split track before 0337 and the track will split into 2 pieces. D

DebriefNG Tutorials
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B ~dodgy_trackrep 22 = )

03033725

3. Look at the Outline view and you will see that Track:Frigate now contains

Positions (2 legs). D
P2 Outline &2 IR 12200470
Mame Visibi...
| 4 gﬁnlrack:Frigate o |
1 r. Positions (2 legs) *f

We now need to align the tracks. First, we’ll hide the labels as they clutter the display. In
the plot editor, right click on the Frigate track line then select Frigate > Label D
Frequency > None. The labels will be hidden.

6.1.4 Aligning the Tracks

To align the tracks, we need to drag one track segment to the other.

. MY . l:l
1. Click on the Drag Track Segment button on the main toolbar (or press
Alt+1). The Bearing Residuals view will display to the right of the plot editor and, as
we’re now in drag mode, the mouse cursor will change to a brown hand. Don’t worry
about the Bearing Residuals View for now, it will be covered later when we get to
Generate Target Track.

DebriefNG Tutorials
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B *dodgy._track.rep £ =g E;{" Bearing Residuals 52 =]

<t @ RIV-HKIEIR = |

DO @[5 -
No secondary track assigned
Speed (Kts)
0.0 05 1.0
Absolute (°) Ermor (°) Course ()

00 05 1®m0 05 1@0 05 1.0
[0000:00

030336

(}3[}337.25\

nNNN-NN AN

2. For this step, we need to drag the entire track segment. Click on the arrow next to
the Mouse Drag Mode and then click Translate. in the Bearing Residuals view.

., Bearing Residuals &4

® |3 -
NlE Translate

Rotate
Stretch
Shear

3. Now, move the mouse-cursor over the first point of the lower segment of track,
labelled 030337.25. It will turn green when it is in the correct position.

4. Start dragging the track upwards and leftwards over the dangling end of the other
track segment.

As you drag the track, you will see that extension legs are plotted on each end of the
track, with a marker circle plotted at the distance along the extension equal to the
distance from the end point to the next first point on the track.

6. Now fine-tune your drag operation to put the 'target' over the last point on the blue
track, then release the mouse-button to drop the track.

L O O 0O

DebriefNG Tutorials
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P dodgy_track.rep 2 =i

0303236
03033725

6.1.5 Merging Track Segments

We will now merge the track segments:

1. In the Outline view, right-click on Positions (2 Legs), a popup will appear. D
2 Outline 53 | {8 Time Controller = O
K120
Mame Visibi...
4 % Track:Frigate W
4 I

| [» ﬁ Positions (2 legs) |~

Positions
I Merge all track segments

Reveal all positions
of  Cut Positions
= Copy Positions
| ® Delete Positions

2. Click on Merge all track segments. The tracks will combine and Track:Frigate will
once again show Positions (156 items).

DebriefNG Tutorials
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6.1.6 Splitting and Fixing the Second Jump
We’'ll now correct the jump to the north of the one we just fixed.

1. Open the Time Controller view and move the time slider to 030326, this is where it
looks like the vessel is travelling west of north and then does a sharp turn to the

south-east (marked as position 2 on the earlier image). D
2. Right-click on the track data point and select Split track before 0327 and the track
will split into 2 again. D
% *dodgy_track.rep &0 b

030327.25

030326

3. Now, click on the Drag Track Segment button again (or press Alt+1, if you like to
learn the shortcut keys) and drag this end of the track down and to the left and D
position it on the dodgy point at the end of the good track section.

DebriefNG Tutorials
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P *dodgy_trackrep 52 | |

03032725

4. In the Outline view, right-click on Positions (2 legs) and then click Merge all track
segments to combine the tracks.

The tracks will combine and in the Outline view, Track:Frigate will once again show Positions (156
items).

6.1.7 Splitting and Fixing the Third Jump
We’ll now do the same with the third jump:

1. Right-click on the data point at 0326 (if you hover your mouse cursor over the data
point, a tooltip will appear giving details at that point, marked as position 3 on the D
earlier image) and select Split track before 0326.

DebriefNG Tutorials
www.debrief.info Page 15 of 99



http://www.debrief.info/

FD b ° f Advanced Analysis with Debrief

% *dodgy_track.rep £3 [ =
030325
03032625
2. As before, drag this track to the good section and merge the tracks into one track. D
E *dodgy_track.rep i =0

030326.2%5 0325

Frigate:0331
Cree:119.1 S5pd:12.0 Depth:0.0

3. In the Outline view, right-click on Positions (2 legs) and then click Merge all track
segments to combine the tracks. D

DebriefNG Tutorials
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The tracks will combine and in the Outline view, Track:Frigate will once again show Positions (156
items).

6.1.8 Adding Third Party Data

We have now removed the jumps from the track. But, as we established earlier, there is still a missing
period of data near the start of the track. Fortunately we have been able to obtain data for this period
from a slightly less accurate typed log. We will now add this external data to fill the remaining gap.

1. In the Navigator view, locate the file third_party_track.rep. D
T Navigator &% . .| B8 T T O)||B& *dodgy_track.rep 52 . =0
B2 nonsuch.rep A

B2 Polyline_Measurement.rep
¥ =enzor.dsf
B% third_party _track.rep
B turn_single_point.rep
B turn.dpf
¥ turn.dsf
B turn.rep
(B2 SATC

T2 Outline 22 | €8 Time Contraller

k7
Mame Visibi...
4 .r)(% Track:Frigate v
y '-. Pesitions (2 legs) v

2. Drag and drop the file into the plot editor and select Over The Ground (OTG) when
the Select track mode dialog appears. D

0 Select track mode S

Debrief can plot tracks using one of two modes.
Use this dialog to select how to import the track titled TP_Track.
You can override your choice using the CMAP tab of Windows/Preferences

(") Dead Reckoning (DR) - positions are calculated using recorded course and speed
(®) Over The Ground [(OTG) - where positions are plotted according to the recorded location
Resample frequency (only for OTG):

All W

[ | Automatically use this mode next time

OK Cancel

DebriefNG Tutorials
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3. Click Ok and you will see the new track appear to the north of Track:Frigate in the
plot editor and appear as Track:TP_Track in the Outline view.

rEg Outline &2 _ i:ﬁ';ﬂ : A7 -0
Mame Visibi...
[ {P’n Track:Frigate *"
. At TrackTP_Track W
4. Click Fit to window button on the Main Toolbar, to view both the tracks. D

P *dodgy trackrep 52 |

TP _Track %14311

030326.

030417

Now we need to position and merge this track with the blue track.

DebriefNG Tutorials
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6.1.9 Positioning New Data

To make it easier to merge the tracks, we need to move the new track closer to the Frigate track.

1. Click on the Drag whole feature toolbar button % (Alt+3), move it over the D
Track:TP_Track until the mouse cursor changes green, and then drag and drop the
track near the period of missing data, as shown below.

B *dodgy_track.rep

Frigate® 030134

TP_Track 4 030144

030151

2. Zoom in on the gap in the blue track. D

3. Right-click on the data point to the north of the track, and select Split track after
0143. The blue track will split into two segments. D

P ~dedgy_trackrep 53

030134.258 030134

TP_Track v 030144
030143
03015225
030151

DebriefNG Tutorials
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4. Click on the Drag Whole Feature button (Alt+3) and then drag and drop the top
point of the green track onto the southern end of the blue track. Zoom in if need be. D

5. Now, click on the Drag Track Segment button on the main toolbar (Alt+1), and drag
and drop the southern end of the green track onto the northern end of the blue track. D

B *dodgy _track.rep B2

030134 25 030134

TP_Track® 030143

030152.25%030151

Now that our tracks are lined up, we need to merge them.

6.1.10 Joining Track Segments
To join the track segments:

1. In the Outline view, press Ctrl and click on both the tracks to select them. D

2. Right-click and then select Group tracks into Frigate. Now, only the Track:Frigate
remains in the Outline view.

DebriefNG Tutorials
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T m—————TT

: 2 Make Secondary

Outline 52 | &
Eﬁ X lh_ +2 Add as Secondary
Mame e

[ ,E"jf Track:Frigate lidtape e

[ 5()’: Track:TP_Track Export Shape

Reset DTG Labels

Generate calculated Course and Speed

Cut 2 selected items
Copy 2 selected items

X i &

Delete 2 zelected items

Convert to lightweight tracks in...

Group tracks into Frigate

3. If you click on the drop-down arrow next to Track:Frigate you will see Positions (3
legs). However, we don’'t want a segmented track, we want a complete track. D

o Outline 32 M1 220« == 8

Mame Visibility
v% Track:Frigate 7
r. Positions (3 legs) w
4. Right-click and select Merge all track segments. D
e Outline 22 % WY 2 2 [ = = 0
Mame Visibi...
w % Track:Frigate v
3 r- Positions (3 legs) L4
Positions

Merge all track segments

Reveal All Positions

o Cut Positions

You will now see in the Outline view Track:Frigate which contains Positions (164
items).

DebriefNG Tutorials
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EEgGutline b3 %;ﬂ . A~ = O
Mame Visibi...
4 gp’a Track:Frigate W

3 q Positions (164 positions) )

Our track is now complete.

B2 *dodgy_track.rep 3

Frigate® 030134

Frigate:0156
Crse143.3 Spd:12.0 Depthi:0.0

In this stage of the tutorial, you fixed some jumps in the ownship track, and filled in
period of missing data using external data.

You can close the current plot now, as you won't need it for the next stage. No need to save changes.

6.2 Grooming Sensor Data

This tutorial is going to work through creating and preparing the ownship sensor data ready for
production of Target Motion Analysis (TMA) tracks.

Load Data Files

For this tutorial we will be using a new set of datafiles. In the Navigator view:

1. Go to the sample_data > S2R folder. D

DebriefNG Tutorials
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72 Mavigator £ 4 Bl ™ =il
E¥ Ambig_tracks3.dpf ”
B dodgy_trackrep
B lengths.csv
B mid_flow.dpf
By midflow2.dpf
B3 midflow2a.dpf
B nonsuch_otg.rep
B Polyline_Measurement.rep
¥ sensordsf
B third_party_track.rep
B turn_single_point.rep

B turn.dpf
¥ turn.dsf
B turn.rep
e B . N ¥
2. Double-click on the “nonsuch.rep” file. The Select track mode dialog will display. D

0 Select track mode i ﬁ

Debrief can plot tracks using one of two modes,
Use this dialog to select how to import the track titled NOMNSUCH,
You can override your choice using the CMAP tab of Windows/Preferences

(®) Dead Reckoning (DR) - positions are calculated using recorded course and speed
(") Over The Ground (OTG) - where positions are plotted according to the recorded location
Resample frequency (only for OTG):

All

[ Automatically use this mode next time

0] 4 Cancel

3. Select Dead Reckoning (DR) from the dialog and click on OK. The ownship track
will load into the plot (Track:NONSUCH in the Outline view). ]

DebriefNG Tutorials
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P2 “nonsuchrep i ]

NONSUCH
220350

220540

4. Click on the Fit to Window button on the Main Toolbar. D

5. Next, from the Navigator again, drag in the “sensor.dsf” file. The Import Sensor
Data dialog will display. )

DebriefNG Tutorials
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i

Import Sensor data

Please provide the name for this sensor

Mame: | ElEgEELEE | a one-word title for this block of sensor contacts (e.g. 52046)

Mote: you can prevent this wizard from opening using
the Debrief preference titled:
‘Show the wizard when importing sensor data from REP*

@ < Back Net> || Finish |[ Cancel

L — 4

6. You can go through the tabs by clicking on the Next button; but for now, you can
also click on Finish to select the default options. D

Note: The plot area can quickly become cluttered when showing bearing lines. So, by default, sensor
data is set to not-visible when loaded from .REP file..

6.2.1 Making Sensor Data Visible

Though that is the default option, we now wish to show that sensor data we’ve just imported. So, in the
Outline view:

1. Click on the down-arrow next to Track:NONSUCH. D
2. Click on Sensors (1 items), to expand it. D
3. Then click on Sensor:Sensor_A (52 cuts) to select it. D

DebriefNG Tutorials
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rEg Qutline 3 h;ﬂ 1 2 2 D ¥ =0

Marme Visibi...

4 A Track:NONSUCH :
s ’1 220350.04 (326 positions)

4 r. Senszors (1 itermns)
| &+ (@ SensorSENSOR_A (52 cuts)

KIRI&IA)

4. In the Outline view toolbar, click on the empty tick box for SENSOR_A, and all the
sensor data will be revealed (a pattern of bearing lines is shown either side of the
track, we call each of these a bearing fan).

B *nonsuc horep 50 i)

220540

6.2.2 Resolving Ambiguity

In our data you can see one bearing fan heading off to the WNW, and the other off towards the
NE—this is typical of a towed sensor as they produce both a true bearing to the target, and a
mirror-reflection, called an ambiguous bearing. But, we have to determine which side is true and which
is ambiguous.

6.2.3 Dropping Ambiguous Data

Intelligence tells us that the actual contact is off to the NW, so we can dismiss (drop) the ambiguous
data set of bearings that generally point NE. This set of bearings are to the Starboard of the vessel
track:
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1. In the Outline view, right-click on SENSOR_A(52 cuts) and then select Select all

Children.
Taouime s W51 2207~ O
MName Vis ™
| F] @ SensonSENSOR_A (77— s s
ﬂ 090722 041522 1 Make Primary
A 090722 041645 | @ Make Secendary
ﬂ\p 090722 041825 | 42 Add as Secondary
N 090722 042036
A\ 090722 042312 EENSOR
A 090722042535 | .y ¢yt sENSOR A
A 090722 042711 | - . SENSO'R .
A 000722 pd2a1g | = SR 2
2‘_‘\. 090722 043134 ¥ Delete SENSOR_A
ﬂ 0722 fesan) Generate TMA solution from all cuts
) 090722 043557
z bl Generate contact for this sensor
Shading
| L\f Select all Children
Semifuto TMA

2. All the 52 sensor items will be selected.

3. Right-click on any of the entries and select Keep starboard bearing;

Advanced Analysis with Debrief

L L
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E 090722 041645

E 090722 041825

E 090722 042036

E 000722 042312

E 090722 042535

E 080722 042711

E 090722 042913

E 090722 043134

b QTS | |

faowinecdl (R 1 2207 =0
Name Visibi. A ||
4 7 Track NONSUCH e
Multiple it
» %) 220350.04 (826 positions) il
4 Igg Sensors (1 items) Reset Color
4 @ SensonSEMSOR_A (52 ¢ Clear Origin
2N 090722 041522 Keep port bearing

aap starboard bearing

Cut 52 selected items
Copy 32 selected items
Delete 32 selected items

Generate TMA solution from selected cuts

A\ 090722 043409 shading

2\ 090722 043557 Semifuto TMA

2\ 090722 043756 -y - g

E 000722 044000 M v =
i >

The port bearings will disappear from view.

B2 “nonsuchiep 5

e SensonSENSOR_A
= DTG:090722 044818
Track:0448

220540

NONSHCH
220350

Next, we need to edit the raw sensor data.
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Open Grid Editor

One method of editing the raw sensor data is by using the Grid Editor.

1. Click on Window > Show view > Grid Editor.

L

The Grid Editor view will display on the right side of the plot editor, but it will be blank
until we indicate the data to edit.

6.2.4 Indicating Data to Edit

1. The Grid Editor ‘listens out’ for the current selection on the Outline view. However, if the selected
items in the Outline view are not suitable for editing in the grid format, nothing will be seen, e.g. as
we have just seen, after hiding the port bearings in this tutorial and opening the grid editor, the grid
is empty.

2. To populate the Grid Editor: click on the Track Segment 220350.04 (826 items),
which is just under the Track:NONSUCH in the Outline view. D

2 Outline 2 :h;ﬂ g = =l
Mame Visibi...

4 A% Track:NONSUCH
| #7) 220250.04 (826 positions)
4 r. Sensors (1 termns)
» (@ SensorSENSOR_A (52 cuts)

SIRISS)

The Grid Editor view will now populate.
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uall Grid Editor 53 cOE | Pva-C
Date Time Label Depth Yisible Location !
09/07/22 05:40:04 0540 22.3 true 04°55'30.04"
09/07/22 05:39:56 0539 22.42 true 04°55'29.45"
09/07/22 05:39:48 0539 22.42 true 04°55'28.84"
09/07/22 05:39:40 0539 22.3 true 04°55'28.23"
09/07/22 05:39:32 0539 21.94 true 04°55'27.60"
09/07/22 05:39:24 0539 23.03 true 04°55'26.98"
09/07/22 05:39:16 0539 21.94 true 04°55'26.36"
09/07/22 05:39:08 0539 21.94 true 04°55'25.73"
09/07/22 05:39:00 0539 21.7 true 04°55'25.10"
09/07/22 05:38:52 0538 21.94 true (4°55'24.46"
09/07/22 05:38:44 0538 22.3 true 04°55'23.83"
09/07/22 05:38:36 0538 22.78 true 04°55'23.20"
09/07/22 05:38:27 0538 21.7 true 04°55'22.51"
09/07/22 05:38:20 0538 21.22 true 04°55'21.98"
09/07/22 05:38:12 0538 21.7 true 04°55'21.39"
09/07/22 05:38:04 0538 22.3 true 04°55°20.82"
09/07/22 05:37:56 0537 22.42 true 04°55°20.25"
09/07/22 053748 0537 23.03 true 04°55'19.70"
09/07/22 05:37:40 0537 21.82 true 04°55'19.18"
09/07/22 05:37:32 0537 21.46 true 04°55'18.68"
09/07/22 05:37:24 0537 21.46 true 04°55'18.22"
09/07/22 053716 0537 21.7 true 04°55'17.80"

" 09/07/22 05:37:08 0537 21.94 true 047551 ?.41}" %

Note: This behaviour can be cancelled by clicking on the lock icon button o in the Grid Editor
toolbar.

3. Now in the Outline view, click on the sensor data for TrackzNONSUCH >
Sensor:SENSOR_A (52 items) )
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fsouwine 22| |k 1 2«0~ °=0
Mame Visibi...
a A TrackNONSUCH v
b #7) 220350.04 (826 positions) v
4 r- Sensors (1 items) W
| &+ (@ SensorSENSOR_A (52 cuts) v |

The data from this track will populate the grid editor.

st Grid Editor 57 ocOnN Al+v&°C
Date Time Label Visible Frequency Bearing ™
00/07/22 05:2549 0525 true 50.2 300.0
00/07/22 05:25:05 0525 true 50.2 299.5
00/07/22 05:2417 0524 true 50.2 299.0
09/07/22 05:23:18 0523 true 50.2 293.3
09/07/22 05:22:22 0522 true 50.2 297.8
09/07/22 05:21:30 0521 true 50.09 297.5
09/07/22 05:20:30 0520 true 49,99 206.5
00/07/22 03:19:11 0519 true 49.96 206.5
09/07/22 05:1&11 0518 true 49.99 205.8
00/07/22 05:16:39 0516 true 49.99 295.8
09/07/2205:1%35 0515 true 49.99 295.8
09/07/22 051404 0514 true 49.99 294.2
09/07/22 05:13:20 0513 true 49.99 294.8
09/07/22 051200 0512 true 49.99 254.8
09/07/22 05:10:44 0510 true 49.99 254.3
00/07/22 05:09:13 0509 true 49.99 204.0
00/07/22 05.07:57 0507 true 49.99 203.5
00/07/22 05:0602 0506 true 49.96 293.0
09/07/22 05:04:34 0504 true 49.96 292.3
00/07/22 05:03:26 0503 true 49.99 292.3
09/07/22 03:0211 0502 true 49.99 291.5
09/07/22 05:00:43 0500 true 49.99 291.0

" 09/07/22 04:59:19 0459 true 49,96 289.8 " X

Advanced Analysis with Debrief
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6.2.5 Tidying your Interface

As mentioned previously, the interface can become easily cluttered. However, if you have a dual
monitor and need all the windows and views open, then you can drag-and-drop views onto your other
screen by clicking and holding the individual view tabs, and then moving them or resizing them as
required.

6.2.6 Viewing Grid Data

The scrollbar on the right-hand side lets you move forward and backward through the data (the newest
items are shown at the top). Most cells in the grid are editable, including the date, and blue and red
buttons are provided in the toolbar to add or remove rows. Clicking on the blue Add button will insert a
duplicate of the currently selected row immediately beneath it—a major time-saver compared to
manually entering data.

6.2.7 Working on an Attribute

In addition to straight-forward text-editing of data, selecting an attribute offers further editing

capabilities. For example:

1. In the Frequency column, click on the header cell itself (where it says Frequency).
you'll see a graph appear in the bottom half of the view. This graph is a ‘waterfall’

display of frequency, with the most recent value at the top. D
Frequency
05:20 e i
05:10
04:50 IE{:.
Al I
04:20
40.95 50.00 50.05 50.10 50.15  50.20

2. Zoom in on the data by dragging your mouse on the graph using a top-left to
bottom-right motion. D

3. Zoom out by dragging bottom-right to top-left. D
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6.2.8 Fixing Dodgy Frequency Observation

If you zoom out to look at all the frequency data you'll see that whilst this data seems
fairly constant near the top of the dataset (along the 49.99 frequency value), there are
occasions where the data value seems too low (when viewed in the context of a steady
ownship track).

Frequency

05:22 R
05:20 .</"/
05:18
05:16
05:14
05:12
05:10
05:08

='~_3.§2 49.04 49.956 49:98 5-3..-3-3 50.02 50.04 50.0

As such, we're going to fix an errant data point by dragging it into a better position.

1. Zoom in on the data around the time 05:20. You will see that the data-point at
05:19:11 is quite a lot lower than its neighbours.

2. Move this data point by clicking inside the square data point and dragging the
symbol to align it with its neighbours. Remember, you can zoom in multiple times

for greater precision. After aligning the data point, the graph looks as shown below:

Frequency
05:21
05:20 Tl
05:19
05:18
05:17
05:16
05:15
05:14
05:13
49.96 49,57 49,98 49.99 50.00

6.2.9 Smoothing a Period of Data

To smooth a block of data, we will switch to bearing data:

L L
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1. Click on the Bearing column, the graph of bearing data will appear. D
Bearing
05:20
05:10
05:00
04:50
04:40
04:30
04:20
288 290 292 204 296 298 300

2. Around the period 05:10 to 05:20 on the graph, you will see three step-ups in the
data, zoom in on these three steps. D

Bearing

05:24
05:22
05:20
05:18
05:16
05:14
05:12
05:10
05:08

05:06

283 204 205 206 267

It appears that the last smooth data point before the steps is at 05:10:44, and the first after the steps is
at 05:21:30. We're going to interpolate the data points between these two values.

To do so, we must inform Debrief which points we intend to keep:
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1. In the Grid Editor, select the row with Date Time value 09/07/22 05:10:44 by D
clicking on the empty cell to the left of the row. In the grid (the top half of the editor)
click on the empty space to the left of row 05:10:44.

2. Now, hold down the Ctrl key and click on the row with Date Time value 09/07/22
05:21:30. We have now selected the valid points at either end of the period we wish D

to correct. As soon as you do this, the Interpolate Bearing (calculator) button
in the Grid Editor toolbar will be enabled.

sil Grid Editor 2 A M@
Date Time Label Visible Frequency Bearing Ambiguous be ™
09/07/22 05:22:22 0522 true 50.2 297.3 62.3

E 09/07/22 05:21:30 0321 true 50.00 297.5 bZ.5
09/07/22 05:20:30 0520 true 49.99 297.2027... 63.5
09/07/2203:19:11 0519 true 49.96 206.3114... 63.5
09/07/22 031811 0518 true 49.99 206.5142... 643
09/07/2203:1&39 0316 true 49.99 296.0585... 64.3
09/07/22 031535 0515 true 49.99 205.7414... 643
09/07/22 03:14:04 0574 true 49.99 205.2907... 65.3
09/07/2205:13:20 0513 true 49.99 205.0727... 653
09/07/2203:12:00 0512 true 49.99 204.6764... 65.3
09/07/22 05:10:44 0510 true 49.99 204.3 65.8 ¥

3. Click on the Interpolate Bearing button B and the bearings for the selected data
points will be smoothed along a straight line. D
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Bearing

05:18 /
05:16
05:14 ./././

2040 2945 2950 2955 296.0  296.5 257.0

Note: You can select Undo from the Edit menu, or press Ctrl+Z on your keyboard, to
undo an interpolation operation. D

6.2.10 Getting Clever with Interpolation

Remember, in the previous step, we only selected a single point at each end of what could be
considered poor data. However, there are two other more advanced ways of doing an interpolation.

1. If we had selected multiple points at the ends of the dodgy data then Debrief would have made the
interpolated values fit through a cubic spline that passed through the selected points.

2. If we had selected one or more points in the middle of the dodgy data (in addition to point(s) at the
ends) then Debrief would have fitted a curve through the end and midpoints of the dataset.

Now that we’ve tidied the sensor data, we can move on.

6.2.11 Setting Array Offset

As you saw in the earlier step of the tutorial, sensor data can be ambiguous; this can happen when the
data has been produced by a sensor that is towed on a cable, behind the vessel. In order to plot the
bearing lines from the correct origin, we need to tell Debrief how far back the centre of the sensor is..

In the current scenario, Debrief is plotting the sensor cuts against the attack datum of the platform. In
truth the centre of towed array sonar is 451m behind the datum of the platform. So, we need to apply
an offset of 451m in this particular example for this sensor (since it's behind, we use -451m). To do this:

1. Select Sensor:SENSOR_A in the Outline view. D
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2. Open the Properties view and you will see the Sensor offset attribute. Enter -451 in
this field, then press Enter. As you do so, the bearings on the plot will adjust to
reflect this change.

T2 Outline &2 hlgﬂ 12200778

Marne Visibi...

4 H# Track NONSUCH "
. /""! 22035004 (326 positions)

4 '-. Sensors (1 items)
> (@ SensornSENSOR_A (52 cuts)

SRIKIA

[E] Properties 7 | & B v =0
SensonSENSOR_A (52 cuts)

Property Value
a Misc
Default color u (Fa235 G0 B:D)
Line tickness 1 pixels
Mame SEMSOR_A
I Sensor offset -451.0 m- I|
Start/Finish DTG 22/Jul/09 04:15:22 - 22/Jul/09 03:2...
Visible Yes
Visible frequency All

a Optional

Base frequency  220.0
4 Spatial

Array Centre Maor Worm in hole
4 Time-Related

Resample data at All

3. To see where the current array centre is, we can direct Debrief to show a marker at
the array centre. In the Outline view, click on Track:NONSUCH.

4. Then, in the Properties view, under Visibility, you will see Plot array centre,
change it to Yes. D
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Properties &7
Track:NONSUCH

Property Value 2
4 Spatial
Interpolate point Mo
4 Time-Related
Arrow frequency Mone
Custorn Snail Tra
Custoem Vector & 0 - reset
Label frequency Mone
Resample data at All
Symbol frequenc Mene
4 VYisibility
Link positions  Yes
Mame at start Yes
Mame visible Yes

I Plot array centre W I

Positions visible Yes
Start/End time la Yes
Yisible Yes W

A cross will appear astern of the current submarine location, in the Plot Editor.

B *nonsuch.rep | |

120540
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6.2.12 OPTIONAL - Reducing Data Density

Though it isn’t necessary for this particular scenario, Debrief does allow you to reduce the density of
sensor data:

1. In the Outline view, right-click on Sensor:SENSOR_A. D

2. In the drop-down menu, click on SENSOR_A > Visible Frequency, then select 5

Mins. D

Properties ack Tote ) Chart overvie £t s GeliEE T
SensonSENSOR_A (52 cuts)
Property Value &
Start/Finish DTG~ 22/Jul/09 04:15:22 - 22/Jul/00 05:25:49
Visible Yes All
Visible frequency 5 Mins 1 Secs
v Optional 5 Secs
Base frequency 220.0
: 10 Secs
w Spatial
Array Centre Mode Worm in hole 30 Secs
ws Timme Dalakad v ‘I er'l
o Outline 22 "1 220 ¥ = 08 2 Mins
Name Visibi.. 3 Mins
w 2 TrackiNONSUCH ! & 5Mins
#) 220350.04 (326 positions) > 6 Mins
v r. Sensors (1 items) J 10 Mins
5 @ SensorSENSOR_A (52 cuts) ‘ , _
Make Primary | 13 Mins
2 Make Secondary 30 Mins
42 Add as Secondary 60 Mins
SEMSOR_4& > Array Centre Mode » 2 Hours
6 Hours
of  Cut SENSOR_A Ctrl+X Resarmple data at ¥ 12 Hours
[E] Copy SENSOR_A Rhl K Default celor » 24 Hours
30 Delete SENSOR_A Delete Line tickness ¥ 48 Hours
Generate TMA solution from all cuts ~  \Visible 72 Hours
Generate contact for this sensor Visible frequency » Naone
Shading ¥
W  Select all Children
£
| Semifuto TMA »

Adjusting these options will filter out sensor data and hide sensor observations between the specified
frequency. The sensor cuts are not deleted, just hidden; and can be made visible again by selecting a
smaller, visible frequency.

Note: A more permanent way of doing this is to use the alternate option shown above to Resample
position data at, and select the required period.

We've now got a track with lovely smooth sensor data.

DebriefNG Tutorials
www.debrief.info Page 39 of 99



http://www.debrief.info/

BD b ° f Advanced Analysis with Debrief

Saving Your Data

As mentioned earlier, this sensor data and track will be required for the next tutorial; so, if you don’t
intend to jump straight onto it, ensure you save this file:

1. Click on File > Save. D

2. You have to save the file with the dpf extension, and also select the folder where
you will save the file.

3. Enter the filename, e.g. nonsuch_plus_data.dpf. D
4. Click on Ok. D

6.3 Generating Target Track

This tutorial guides you through creating a target track segment from bearing data to represent a period
of straight-line motion; this can be interpreted as a Manual Target Motion Analysis (TMA) Solution.

1. We will be using the track and sensor data from the previous example, so if you
closed it, reopen it now.

L

2. In this tutorial, we will be concentrating on the plot, so you can close the Grid Editor
view.

6.3.1 Deciding the Contact Period

A capable analyst will be able to recognise a couple of periods of steady bearing rate that lend
themselves to being the basis of TMA solutions.

If you earlier filtered the sensor data, you should reveal it all again before continuing, since we want to
use all available data when generating this TMA track.

The first period of cuts we’re going to be using here are the first 15 or so sensor cuts (marked 1 in the
below screenshot). We can see that at the end of this period, there are 2 bearing lines very close
together and then a gap (marked 2 in the screenshot below), followed by a small group of 3 bearing
lines, and then another gap (marked 3 in the screenshot below). After this second gap, there is then a
period of about 10 unsteady cuts, and then another steady period; we'll be using that for a solution a
little later. Experience shows us that, since Ownship is steady throughout this period, these bearing
patterns indicate that the subject vessel was first on a straight course, then it manoeuvred, then it
assumed a second straight course.
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| %2 Navigator % Time Cantroller | Tg Outline 53
t

i Name

~ @ Sencar SENSOR & (57 ruks)

S 090722 41522
H A\ 090722 041645
t 4 090722 041825
40 090722 042036
2 090722 042312
&) 090722 042535
4% 090722 042711
2 090722 042918
! ) 090722 043134
1 a0 090722 043409
S0 090722 043557
i ) 090722 043736
1 a3 090722 044000
| AN 080722 044127
0 Uz Gagse
) 090722 044312
| ) 090722 044319
i ) 090722 044456
l A\ 090722 044544
{ ) 090722 044630
) 090722 044818
A\ 090722 044937
{ &) 090722 045049
t ) 090722 045201
A 090722 045313
&) 090722 045444
40 090722 045556
A\ 090722 045704
&) 090722 045815
A\ 090722 045919

1

1220V

Visibi...

sIKKIRKISRIKKIRIRIRIRIKIRIER RIRIRKIGRIKIRIKRIGIRIKIS &

6.3.2 Highlighting Contacts

Advanced Analysis with Debrief

= 5 pgnonsuchrep 2 =8

-

A

220540

We will change the color of the contacts to make our first solution easier to see and work on:

1.

Identify the last bearing line you will use for the first period of steady bearing data. D

Double-click somewhere on that bearing line and it will then be highlighted in the
Outline view (I selected the data point named 090722 044127). )

Alternatively, you can click on that item in the Outline view to select it. D
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RE1220#AY 78
MName Visibi... 2

4 (@ SensorSENSOR_A (52 cuts)
) 090722 041522
A 090722 041645
) 090722 041825
M) 090722 042036
) 090722 042312
A 090722 042535
) 090722 042711
) 090722 042918
) 090722 043134
M) 090722 043409
) 090722 043557
) 090722 043756
) 090722 044000
N 090722 044127
) 090722 044232
) 090722 044312
) 090722 044319

RANARARRARNRNRRRRRARA

4. Now, scroll back up to the start of the sensor data, hold down the Shift key, and then
click on the first entry—this period of sensor data is now selected.

RA1 22047 7O

| Name Visibi... ~

) 090722 044232
) 090722 044312
) 090722 044319

4 (@ SensorSENSOR_A (52 cuts)
X\ 090722 041522
X\ 090722 041645
A\ 090722 041825 v
090722 042036

% 090722 042312
090722 042535
090722 042711 v
000722 042918

% 090722 043134
A\ 090722 043409
A\ 090722 043557 7
000722 043756

% 090722 044000
090722 044127

¥

v
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5. To change the colour, right-click anywhere on the selected group and select Multiple
items > Color > Orange.

. | I e 4 o .0 v = E
faouiness) (W1 220 |
Name Visibi. ™ ||
4 F# TrackNONSUCH v
> "1 Positions (826 positions) >
a r. Sensors (1 iterns) [
4 (@ Sensor:SENSOR_A (32 cuts) >
A\ 090722 041522 ]
A\ 090722 041645 ]
A\ 000722 041825 |
A\ 090722 042036 v ’
2 000722 042312 ———— - i Red
f,s 090722 042535 I | MHItlpIe items » | Color 4 e
WM\ 090722 042711 | Reset Color Label visible .
reen
2\ 090722 042918 Clear Origin Visible i
W) 050722 043134 Keep port bearing - - s
f,s 080722 043400 ) Has ambiguous bearing Magenta
:R 090722 043557 Keep starboard bearing B | Has beaning Purple
% 090722 043756 of  Cut 14 selected items Ctrl+X || ¥ | Has frequency T B
N 090722 044000 = : '
L | |i=| Copy 14 selected items Ctrl+C FabokiGcaEion » Bitwan
M .
:i\. 090722 044232 Delete 14 selected items Delete Line style - Cyan
Q\, 080722 044312 Generate TMA solution from selected cuts Put label at 4 Light Green
AN NONT777 044210

The bearing lines in the plot area and the selected items in the Outline view will turn

orange. D

e Outline 52 \E;ﬁ 1220 = 7 O || k@ "nonsuch_plus_data.dpf 52
Name Visibi. ™ ||
4 #2 TrackNONSUCH -

> ¥ Positions (826 positions)
4 T Sensors (1 items)
4 (B SensorSENSOR_A (52 cuts)
) 090722 041522
) 090722 041645
23 090722 041825
1) 090722 042036
090722 042312
) 090722 042535
\ 090722 042711
2 090722 042918
090722 043134
21 080722 043409
) 090722 043557
) 090722 043756
) 090722 044000
2 080722 044127
20 090722 044232
SN 090722 044312
N 090722 044319
a8 090722 044456
2R 090722 044544
40 090722 044630
SN 090722 044818
N 090722 044937
2R 090722 045049
2R 080722 045201

220540

R ICRICR NN N R e o o888 88 3 0 8 8 88 8 A N Nes

6.3.3 Generating the TMA segment

Next, we're going to create a solution from this selected (orange) data. When we generate a TMA
segment based on sensor data, Debrief creates a track segment of steady course/speed data points,
with one data-point at the time of each sensor cut used to generate the segment. Debrief has a
Generate TMA Wizard to help you with this.
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With the set of data still selected in the Outline view (or reselect it if you've lost the selection):

1. Right-click on the selected sensor data and select Generate TMA solution from

selected cuts.

J

| e Outline i .. @Eﬂ

2 I:I ] & =0 lﬂ *nonsuch_plus_data.dpf I3 .

A 090722 044312

Mame Visibi. ™
4 A2 Track:NONSUCH !
5 ’1 Positions (826 positions) W
4 r. Sensors (1 itemns) *f
4 (@ SensorSENSOR_A (52 cuts) v .

) 090722 041522 La .l
“ 090722 041645 Multiple items
__ 090722 041825 Reset Color
= o 050722 042036 Clear Origin
a— i e Keep port bearing
- \ 090722 042535 ; ’
2 0907232 042711 eep starboard bearing
= . 020722 042918 of  Cut 14 selected items
= e L i = Copy 14 selected items
- \ 090722 043409 o :
- 090722 043557 # Delete 14 selected items
e ) 090722 043736 . Generate TMA solution from selected cuts
4. 030722 044000 "
_ 090722 044127 Shading
é\" Iy e Semifuto TMA

The Generate TMA Segment dialog will show, asking you to specify the offset to the track start.

2. Enter a range of 1 nautical mile (nm), and you can leave the bearing of 300.8 as is
(it's using the bearing from our first sensor cut).
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5 |

Generate TMA segment

Mow specify the offset to the track start

Range: | 1.0 nm | range from ownship to start of track

Bearing: | bearing from ocwnship to start of track

-
[sx]
f

3. Click Next and you will see the initial solution dialog. D

5 |

Generate TMA segment

This page lets you enter an initial sclution

Course: | 220.0 the initial estimate of course
Speed: | 6.0 kts w | the initial estimate of speed
(?2) < Back Finish Cancel

4. Based on our understanding and analysis of the sensor fan in the plot area, enter
220 for the initial estimate of the course and 6 kts for the speed estimate. Click Next D
and you will be prompted to select a color.
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5 oIl

Generate TMA segment

Forrat the sensor cuts used for this leg

Color: [ | The colour to shade the selected sensor cuts (or leave unchanged)

Mext » Einish Cancel

5. Select Orange and Click on Finish. D

A red track will appear on the plot. Note that the Orange value provided in the last tab of
the wizard was to select what color to shade the sensor cuts - the TMA legs are always
painted red. The track is labelled with the TMA solution and the time of the first cut used
(TMA_220415.22 on my plot—all solutions have times in their name to make them
easier to manage).
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P *nonsuch.rep 3 =i

NONSUGH
220350

TMA_220415.2

220415

0540

]
]

6.3.4 Recognising Track Data

We will now look at the track data for this TMA solution in the Outline view.
1. In the Outline view, click on the arrow next to the new track

Track:TMA_220415.22)and you will see the Positions (14 positions) child item. D
t2 Outline 3 | ‘-ﬁg:;ﬂ 2 2 [ ST i
Mame Visibility o

4 Ht Track TMA_220415.22
3 )( Positions (14 positions)
4 A% Track:NONSUCH

3 Positions (826 positions)
4 Sensors (1 iterms)

2. If you look at the icon for this particular child item, you will see that it shows a

straight-line section of data with a tiny red compass rose on it (to indicate that this a
forecasted straight leg of track). However, if you also look at the equivalent object D

for Track:NONSUCH, you can see that it shows a non-straight-line set of positions
(with 2 turns - to indicate that this is a series of absolute measured positions). Also,

RIKIAIAIA]
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note that on the plot, the name of the TrackzNONSUCH TMA segment is shown in
italics, to denote that it's not based on actual position recordings.

6.3.5 Put the Tracks on the Tote

We are going to use a statistical graph to improve the accuracy of the TMA leg we created. To do this,
we need to tell Debrief which is the primary track (the one carrying the sensor), and which is the
secondary track (the TMA track we’re developing). As we’ve been generating the TMA track, Debrief
has automatically assigned the secondary track as the new TMA track, and the primary track as the
platform hosting the sensors used to produce the TMA track.

Note: if you wish to change the secondary track used in single-sided reconstruction, just select the track
in the Outline View then click on the 2 icon in the Outline toolbar, to mark it as secondary.

1. Verify we have the correct tracks assigned by viewing the Track Tote D

IProperties % Track Tote 32 ety =10
! Attribute  NONSUCH ThA_220415.22
i Range
| Bearing

Rel Brg

Brg Rate

ATB

Speed  08.83

Course  259.3

Depth 031

Time 0350.04

Debrief now knows what tracks we wish to compare, so we will manipulate the track segment to
minimise bearing and frequency residuals. But first, let's look at the Bearing Residuals view.

6.3.6 The Bearing Residuals View

To open the Bearing Residuals view, click on the Drag Track Segment ( W ) button D
on the Debrief toolbar . The Bearing Residuals view will display to the right of the Plot
Editor.

Note: if the Bearing Residuals view is small, make it bigger for this next exercise. As with all views,
you can resize or move them by moving your mouse over the sides of a view and, when the cursor
changes to a multi-directional arrow, drag in any of the directions indicated; or, if required, by clicking
on the view’s tab, you can then either drag the view to another part of the display or to another
connected monitor.
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Looking at the Bearing Residuals view, you will see that the central graph is titled Error. The aim with
this view is for the analyst to reduce the residual error—the error between the measured and the
calculated bearing—by manipulating the track manually in the plot editor. As this is carried out, a
real-time view of the track manipulation is displayed in the Bearing Residuals view.

Translate
Rotate

® | Shear

TEEET . ki
L :l-nu L4 |

0525 |
0520 l
0515 :
0510 |
0505 |
0500 |

0455 |
0450 |

.
0445 |
0440
0435
0430 |
0425
0420

0415 ,

l--"""'rh

stretch P Error (%)

000 20 40

p

—iii..-l -l*—“

CPRV-FIKFEIN = SO @ 5%

Speed (Kis)

0 12 3 4 5 &
Course (")

0 45 90 135180 225

[l M_ &R () e Calculated ® TotCourse —NONSUCH B Tgts;eed]

Advanced Analysis with Debrief

This manipulation is carried out using one of the translate, rotate, stretch, and shear modes, which
are located on the Bearing Residual view toolbar, in conjunction with Debrief's Drag Track functions,

which are located on the main toolbar.

When you have selected your drag mode and started to manipulate the active track in the plot editor,
the resultant effects will be seen in both panes in the Bearing Residuals view: Absolute (degs) and
Error (degs). The aim here is to drag/position the active track to reduce the calculated error to a

minimum, i.e. the Error (degs) central pane shows an error of 0 degrees.

This in conjunction with the analyst’s knowledge, experience, and other available data (such as
narratives), which will enable them to perform an accurate track reconstruction. Let’s do this now.
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6.3.7 Manipulating Track Segment

1. In the Bearing Residuals view, Absolute (degs) pane, you can see 2 lines:
Measured (the bearing recorded by the sonar), and Calculated (the calculated
bearing between each ownship position and each position of the hypothetical subject D
vessel).

Note: if you don’t see any lines here, click the ship’s wheel toolbar icon twice in the
Bearing Residuals view to switch the plotting of Ownship Course off then back on. D
The Bearing Residuals view will now update to show the measured/calculated data.

The Error (degs) pane of the Bearing Residuals view at the start time of 04:15:22

(obtained from the grid editor data), shows a residual error of just under 10° (you can

zoom in by clicking and dragging top-left to bottom-right in the pane). We need to reduce D
this as much as possible, so must select the drag operation most suitable.

2. There are 4 drag mode buttons in the Bearing Residuals view, these control how you drag the

VO -

track. Click on the Drag Track Segment button
the 4 drag modes will display.

on the Bearing Residuals View toolbar and

—
-
Translate

Rotate
Stretch

|T_| Shear

They are labelled, and have functions, as follows:

o Translate - you can drag either end of the track: this changes range and bearing from the
source, but maintains target course and speed.

o Rotate - here you can drag either end of the track: doing so maintains the target speed but
changes the target course.

You can also drag the track from the middle in this mode, but when rotate, stretch, or shear mode is
selected, a Translate operation is performed (the button in the Bearing Residuals view doesn’t switch
to Translate though).

o Stretch - here you can also drag either end or the middle of the track: stretch allows you to
maintain the target course but change the target speed. If the centre-point of the track is
dragged, the track moves in and out adjusting as necessary to adhere to the start/end points on
the host platform bearing fan.
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o Shear - you can drag either end or the middle of the track: this option allows you to change both
target course and speed.

Note: whilst the Translate and Rotate operations are available for all types of track segments, only the
Stretch and Shear operations are suitable for application to straight-line TMA Segments (the sums
just get too complex when applying these operations to real track data). To help you, the hand cursor
will only turn green over straight-line TMA Segment hot-spots.

As mentioned earlier, though you select the above drag options in the Bearing Residuals view, these
selections are used in conjunction with the following drag buttons from the main toolbar:

o Stretch, Shear, and Rotate are only used with the Drag Track Segment function.

o Translate can be used with Drag Track Segment, Drag Component, or Drag Whole Feature.

By default, the mouse cursor hand is brown. When it is this colour, you cannot modify the track from
this particular point—it isn’t a hot-spot. However, if you move the cursor over a point on the track which
does allow you to manipulate (or move) that point—a hot-spot—the cursor will change colour to green.
As mentioned in the bullet points above, this will either be at the end, and/or in the middle of a track.

3. Now, select Shear mode and then click on Drag Track Segment on the main toolbar
and move your cursor to the start point of TMA_220415.22.

4. When you are in the position to drag the track point, the mouse cursor will turn
green, you can now drag. D

Bear in mind, the data points we have must correspond to the bearing fans, so the

objective here is to both reduce the residual AND position the start of the track on the

bearing line. You will probably need to zoom in on the track and in the Error (degs) D
pane.

5. In the bigger picture, you will try to minimise errors by moving the start AND end
points of the track leg. But, since this leg starts at a bearing of 300.8 from the primary
track (to match the first bearing), the initial error at the start of the leg should already
be zero - as in the following screenshot. Note: there’s a good chance it’s at the D
wrong range though - so you may have to come back and manipulate it further..

DebriefNG Tutorials
www.debrief.info Page 51 of 99



http://www.debrief.info/

w b ° f Advanced Analysis with Debrief

. Bearing Residuals 13 =0
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6. Do the same with the end of the track. As you can see from the image below, it is
possible to reduce the error to 0.4 degrees either side. Also note that the
background to the error plot has gone green, to indicate “acceptable”. The cut-off D
value used to indicate an acceptable solution is defined in Debrief Properties, under
TMA Operations..

Absolute () Ermor () Course (A%)
50 100 150 200 250 30004 02 00 02 040 45 90 135 180 225
[0415:22,0.0]
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0430 =

0425 "

0420

0415 :

Now we’ll look at expanding on this with another TMA segment.

6.3.8 Generating Second TMA Segment
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Looking at the sensor data, it would appear that the turn is represented by about 14 cuts before a
further straight line section of data.

As you look at the fan of sensor data, you can see there's an early block of bearing lines that are
roughly parallel (marked 1 in the below screenshot). Then, towards the end of the track, the bearing
lines appear to converge steadily around a single point (marked 2 in the below screenshot). In between
these two periods of steady data, the lines jump around a little (marked 3 in the below screenshot), and
this represents the period where the target vessel is changing course and/or speed.

2 Qutline i h% . = 7 B || & "nonsuch_plus_data.dpf 2 =8

MName fa

> Hgt Track TMA_220415.22

4 A TrackNONSUCH
> I] Positions (826 positiens)
4 r. Sensors (1 items)

4 (@ SensorSENSOR_A (52 cuts)
090722 041522
090722 041643
090722 041823
090722 042036
090722 (42312
090722 (42533
090722 042711
090722 042918
090722 043134
090722 043409
090722 (43357
090722 (43756
090722 044000
23 090722 044127
N 090722 044232
N 090722 044312
) 090722 044319
) 050722 044456
AR 090722 044544
AN 090722 044630
N 090722 044818
AN 090722 044937
) 050722 045049
A2 090722 045201
4N 090722 045313

TMA_220415.22

izl iizizlzizi szl

<

vIKIRIKRIRIRIRIRRIRIRIRIRIARIRIRIRIRIRIRIRIRIRIAIRIRIRIRIA 5

<

Now, let's work with the plot again...

1. Click on the first sensor cut of the second steady set of bearings - that cut will be
highlighted in the Outline view (I selected 090722 050326). D

2. Now scroll down to the end of the data and hold Shift and then click the last sensor
cut. We've now selected the cuts to be used for the second track segment.

3. Right-click on one of the selected items and select Multiple items > Color > Green.
The cuts will turn green.
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= =5
T R
k12204~
MName i
a2 090722 050211
N 090722 050326 - !
A\ 000722050434 || Multiple iterns ] | Color » Red
090722 050602 Reset Color Label visible Blue
050722 050757 Clear Origin Visible Green
AW\ 090722 050913 K . Yell
AN\ 000722 051044 SEp port bearing Has ambiguous bearing show
080722 051200 Keep starboard bearing B | Hos besring Magenta
090722 051320 of  Cut 20 selected items Ctrl+X || | Hasfrequency Euiple
AW\ 090722 051404 = N Orange
‘ 3051555 = Copy 20 selected items Ctri+C o e - S
090722 051639 ¥ Delete 20 selected items Delete Linesiyle ; .
yan
el iy Generate TMA solution from selected cuts Put label at » ;
N\ 090722 051911 Light Green
AW\ 000722 052030 Shading b Gold
090722 052130 o : Pink
090722 052222 e .
Light Grey
AW\ 090722 052318
A 090722 052417 ey
090722 052505 Dark Grey
a¥\ 090722 052549 White
- Tjg Additional data (Empty) Black
< > Medium Blue
The plot and the Outline view will update to show the color change.
Lﬁmﬂ Track Tote = 0| B *nonsuch_plus_data.dpf 5% =M
= | =
R 1220F°
Hame e
R (0TI 045448
o OROTIZ 045558
S 030722 45704
& (90TI2 (45815
& (0T 45019
£ 00T 050043 -H
¥
S 00722 050211 ) 20350
e TI'-.M_EEUM;U,? 2204
DR0TER 050602 -
T2 050757
00722 050913
D0TEE 051084

(RdT22 051200
D90T22 051320
(90722 051404
0722 051535
(T2 051638
T2 (51811
090722 051911
0TI 152030 0540
0TI 052120
A 090722 052222
090722 052318
00722 052417
0T 052505
(0722 152549
Mg Additional data {Empty)
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4. Right-click again on the selected cuts and select Generate TMA solution from

selected cuts, D
te Outiine £1 | 5 Track Tote =D
12204~
Mame o

4B 090722 045444
AN 050722 045556 !
S 090722 045704 Multiple items
£ 090722 045815 Reset Colar

A 050722 045919

Clear Origin

S\ 090722 050043 :
A 000722 050211 Keep port bearing
A\ 000722 050226 Keep starboard bearing
E ﬁzi gm o Cut 20 selected J'tfms
A\ 090722 050757 Copy 20 selected items
E 090722 050913 K Delebe 20 selected items

(90722 051044 "
B\ 090722 051200 Generate TMA solution from selected cuts
0 090722 051320 Shading
A 090722 051404 _
E (00722 051535 Semifuto THA

The Generate TMA segment dialog will display.

5 5
Generate TMA segment
Mow specify the offset to the track start

Range: | 1.0 nm | range from ownship to start of track
Bearing: | 292.3 | bearing from ownship to start of track

a. Enter arange of 1 nautical mile (nm) and you can leave the bearing of 292.3
as-is (it's using the bearing from our first sensor cut in this selection, which
represents as good a start point as any).

L

b. Click Next and the initial solution dialog will display. D
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5 -

Generate TMA segment

This page lets you enter an initial solution

Course: | 220.0 the initial estimate of course
Speed: | 6.0 kts w | the initial estimate of speed
P
L7 < Back Einish Cancel

c. Based on our understanding and analysis of the sensor fan in the plot area, enter
220 for the initial estimate of the course (but it won’t be, because the earlier
spacing in the bearing fan shows us that the vessel has turned) and 6 kts for the

speed estimate.

d. Click Next and the dialog to select the color will display. D
D o=

Generate TMA segment

Format the sensor cuts used for this leg

Color: | M | The colour to shade the selected sensor cuts (or leave unchanged)

e. Click on Finish and the second track will be plotted. D

The new track will display in the plot and the Outline view.
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2 Outline 23 | ¥ Track Tote = O || *nonsuch_plus_data.dpf 3 | ==

R®12204"

MName

a gt Track:TMA_220415.22
> )( Positions (14 positions)
|Is> Het Track:TMA_220503.26 I
F] % Track:MOMNSUCH
> ’] Positions (826 positions)
4 '-. Sensors (1 items)
- @ SensorSENSOR A (52 cuts)

P RIralr Iy rm iy atre i

TMA_ 22041 5%2-
£

)
&
&

e

TMA-220003 204p- 220503

D540

As mentioned, due to the earlier turn, the new track is probably wrong; but we can manipulate the track
and see what solution we can arrive at.
6.3.9 Refining Second Solution

Now, locate this new solution in the Outline view:

1. Click on the track to select it (mine is called Track:TMA_220503.26).

L

2. Note that Debrief has automagically assigned this track as the secondary track in the
Track Tote.

L

3. Now, let us start manipulating and refining this solution. Click on Drag Track
Segment on the main toolbar (or press Alt+1) and move your cursor to the start
point of TMA_220503.26.

L

4. When you are in the position to drag the track point, the mouse cursor will turn
green. Click and start dragging the track.
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5. Again try to minimise the errors for this new leg of TMA. | was able to reduce the
error down to around 0.5 degrees either side.

Absolute (%)
50 100 150 200 250 300 05

Eror (%) Course {A“)
0.0 050 45 90 135 180 235

[0504:34.0.0]
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0520 -
0515
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0505 -

0500

=
TR TR NIRRT L

6.4 Merging Tracks

6.4.1 Selecting and Merge Tracks

In the previous tutorial we generated two track sections and, though they are separate tracks on our
plot, we know that they belong to the same vessel; so, we will now combine them into a single track.

1. Using the Outline view, Ctri+click to select both tracks.

te Outline &3 T Track Tote

Mame

K Positions (14 positions)
. 4, Track TMA_220503.25
a Ff TrackMONSUCH
) Pesitions (226 positions)
+ Mg Sensors (1 items)
(B SensorSENSOR_A (52 ¢

Rt 1 2 42

Irm

i
Multiple items
Export Shape
Reset DTG Labels
Generate calculated Course and Speed

of  Cut 2 selected items
Copy 2 selected items
# Delete 2 selected items

Convert to lightweight tracks in...

Group tracks into TMA_220415.22

J
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Right-click on one of the selected tracks and select Group tracks into
TMA_220415.22 (it doesn’t matter which one you select). D

Advanced Analysis with Debrief

The tracks will merge into 1 (the ‘other’ track will disappear). However, there is still
that large ‘turn gap’ remaining. We will now use Debrief to infill, or bridge, that gap.

2 Qutline 52 | % Track Tote ]
120"
Mame Visibility

| a g TrackTMA_220415.22

s r. Positions (2 legs)
4 7 TrackNONSUCH
» q Positions (826 positions)
4 r- Sensors (1 itemns)
- @ Sensor:SENSOR_A (52 cuts)

/!
)
o
)
!
)

6.4.2 Providing Infill Positions

Debrief is capable of linking track sections by infilling the gap between them. Instead of just creating a
straight leg of data between the two legs, Debrief fits a curve to the end of the first leg and the start of

the second one - to allow on leg to flow into the other.
Click to expand Track:TMA_220415.22 and you will see it contains Positions (2

1.

legs).

J

Expand this and you will see 2 tracks with different numbers of items (in mine, | have

220415.22 (14 positions) and 220503.26 (20 positions)).

3 ){ 220415.22 (14 positions)
> x 220503.26 (20 positions)
4 A TrackMOTNSOCH
s q Positions (826 positions)
4 '-. Senszors (1 items)

2 Outline 53 | % Track Tote ]
R 122204"
Mame Visibility
| a # TrackiTMA_220415.22 |
4 Positions (2 legs)

> @) SensorSENSOR_A (52 cuts) |

/!
v
V)
4
v
4
N4
N4
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3. Select both tracks. (Ctrl+click)

L

4. Right-click on either one and select Generate infill segment.

L

Mame Yisibi...
~ At TrackTMA_220415.22 v
vr. Positions (2 legs) *f
> ¥ 220415.22 (14 positions) v
5 ¥ 220503.26 (20 positions) e
4 Track:NONSUCH hadisk dou.

Reveal All Positions

Cut 2 zelected items
Copy 2 selected items
Delete 2 zelected items

Generate infill segrment

caxa ¥ [ %

Generate infill segrment (delete from 2nd track if necessary)

Note that a second Generate infll segment command is provided. Use this if your
two legs are very close together in time, and it will give Debrief permission to delete
enough points from the second leg in order to allow for a dynamic infill to be inserted.

5. You'll see a new segment appear both in the Outline view and in the plot. D
h Qutline 5} “B8@ *nonsuch_plus_data.dpf 2 — ]
R1 22047
Name Visibility

4 F Track TMA_220415.22
4 r. Positions (3 legs)
){ 220415.22 {14 positions)
, " :lrll_f-illiﬁ?é_i-ﬂj !_-Eb_posi{.i.u_l._'ls}
)( 220503.26 (20 positions)
& F TrackNONSUCH
q Positions (826 positions)
4 r. Sensors (1 items)
@ SenzorSEMSOR_A (32 cuts)
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o

infill 07441
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Notice that the infill segment is shown as a dotted line. This indicates that this track
segment is not based on any real bearing data, it's just been calculated to join both D
tracks.

Also, if you look in the Outline view at the Track Segments, you will see the 3 individual
tracks listed. Take note of the icons: 2 are straight line tracks, and the other shows a

turn. D

2 Qutline 2 ]
R¥12204°
Mame Visibility

| a # TrackiTMA_220415.22

o
Positions (3 legs) o
x 220415.22 (14 positions) o
"ﬁ infil_0744_1 (20 positions] |+
> |220503.26 (20 positions) [+
4 A TrackNONSUCH v
s "] Positions (826 positions) o

4 r. Sensors (1 itemns) o

- (@) SensorSENSOR_A (52 cuts) [+

6.4.3 Merging Tracks

You can continue to keep your target track represented as 3 or more track segments for as long as you
like. If you try dragging either of the TMA track segments you created, you’ll see the the infill adjusts
itself to optimally fit those legs. If you view a Speed-Time (or Heading-Time) plot of the combined TMA
track, you’ll see that Debrief attempts to smooth speed and course, in addition to position. But, when
you need to export the data for presentation or subsequent analysis then you must merge them:

1. Select the parent item for the track segments (Positions (3 legs)). D
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7 infill_0744_1 (20 positi
> 220503.26 (20 positior
a #2 TrackNONSUCH
q Pesitions (826 positions) | @f
a g Sensors (1 items) _
@ SensorSENSOR_A& (52 R

W
!

2 Outline i3 = OB "nonsuch_plus_data.dpf 2
RM122047
Mame Visibility
_a £ Track:TMA 220415.22 4
| aT@Positions Blegs) ~ — FA 1
)( 220415.22 (14 po cition Positions

Merge all track segments

Reveal all positions

Cut Positions
Copy Positions

Delete Positions

Merge track segments - into new track (single shade): TMA_220:415.22 (Merged)
Merge track segrments - inta new track (highlight infills): TMA_220415.22 (Merged)
Select all Children

Select infills segments in this track

2. Right-click on it and select Merge all track segments. The tracks will merge and in

the Outline view you will see Positions (54 positions).

6.5 Conclusion

J

That’s the Single-sided reconstruction tutorial using Debrief finished. | hope you can see how easy it is
to do this using Debrief, as well as appreciate the power and potential for working with your data. The
next tutorial takes us to the next step and walks us through a Semi-automatic Target Motion Analysis

scenario.

Signed: Date:
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7 Semi-Automatic TMA Walkthrough

Semi Automatic Track Construction (SATC) was developed in response to the challenges of handling
and solving multi-leg target tracks using Debrief's manual TMA algorithms. SATC provides an
automated means of obtaining an optimal solution based upon disparate "packages" of analyst
knowledge, measured data, and logical/geometric deductions (collectively these are called
“contributions”). This tutorial looks at:

e Single Leg TMA Solution
e Multi Leg TMA Solution

7.1 Single Leg TMA Solution

The first tutorial in this set will involve an engagement where there is just a single leg of target data.
Here we follow 5 steps:

Loading a Simple Scenario
Creating a Scenario

Generating a Solution

Converting the Solution to a Track

7.1.1 Loading a Simple Scenario

Note:Before you begin this section, you should know how to generate a project and generate links to
existing data.

To produce target solutions we must load some ownship data. We’ll do that now.
Find SATC Subfolder and Load Ownship Track
In the Navigator view:

1. Open the SATC sub-folder and either drag the “L1_OwnshipTrack.rep” file into the D
Debrief plot area or right click and select Open With > Debrief Plot Editor.
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72 Mavigator 3 giErs =01
P BlueTrack.rep ”
B CompositeStraightTest.dpf
B Deb_Morth_Low_Bearing_Rate_s_turns.dpf
B FreqTracks.dpf
i FreqTracksCuantized.dpf
¥ L1_CwnshipSensor.dsf
B L1_OwnshipTrack ren |

B L1_SubjectT,| New o

¥ L2 Scenario| Open

by MDA Testd| g0 with v ' | Debiief Plot Editor

i -:uld_turn_e:(a. I ¥

B RedTrackre = Copy B Text Editor
2. Inthe Select track mode dialog, select Over the Ground (OTG) mode. D
You will now see the blue ownship track in your Plot Editor. Click Fit to window button x to view

the entire plot.

B *L1_OwnshipTrackrep 2

121230

12121330‘-NNSHIP

Load Ownship Sensor Data
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1. Drag and drop the “L1_OwnshipSensor.dsf” file onto the plot, the Import Sensor D

Wizard will display.

Import Sensor data

Please provide the name for this sensor

Name: (B | a one-word title for this block of senser contacts (e.g. S2046)

Note: you can prevent this wizard from opening using
the Debrief preference titled:
‘Show the wizard when importing sensor data from REP*

@ | < Back [ Next = ] [ Finish ] ’ Cancel ]

2. You can leave this sensor contact name as Plain. Click Next.

Import Sensor data

Mow format the new sensor

Color: E] The default color for the cuts for this new sensor

@ | <Back || Net> |[ Fnsh || Cancel

3. Choose a color for the sensor data, then click Next.

J
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Please specify if this sensor should be displayed
once loaded

Value: [¥] yes/no

Advanced Analysis with Debrief

@ [ < Back ][ Mext = ] [ Firtish_] ’ Cancel ]
4. Select the value check box so that the sensor data will be visible, then click Next. D
D = C g
Import Sensor data

Should Debrief apply Rainbow Shades to these sensor cuts?

Value: V| yes/no

@ [ <Back | nNeas |[ Fnsh |[ Cancel

)

5. In the Rainbow shades dialog, select the check box to shade the sensor cuts in a D

range of colors. Click Finish.
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The dialog box will close and the fan of ownship bearing data (sonar data) will be seen radiating
north-west and north from the ownship track.

B *L1_OwnshipTrackrep &3

121230

1212130 OWNSHIP

If you don’t see this, then repeat the above steps (making sure you’ve loaded the correct files).

Now we’ve loaded our data and we can now create a scenario.

7.1.2 Creating a Scenario

Debrief uses the term scenario to describe the combination of data that is collated in order for SATC
to produce an optimal 'solution'. Let’s create our first scenario now.

7.1.2.1 Creating a Scenario Based on Cuts
We will use all of the ownship sensor data to create our scenario:

1. Open the Outline view.

2. Open Track:OWNSHIP.

L L
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tg Outline 2 | kM1 2204770
Mame Visibi...
a A Track: OWNSHIP W
> ¥ 121213.14 (69 positions) >
B Sensors (1 items) e
3. The ownship track has a Sensors (1 items) object, open this and you will see the D
single block of sensor data, titled Sensor:Plain (11 cuts).
tg Outline 2 | kM1 2204770
Mame Visibio,
a A Track: OWNSHIP W
b M) 121213.14 (69 positions) v
4 Sensors (1 items) W
s @ Sensor:Plain (11 cuts) [
4. Right-click on it and select SemiAuto TMA > Create new scenario from these D
bearings.
2 Qutline &2 | "1 2270 it *L1_QwnshipTrack.rep &2 |
Mame Visibi...
4 A Track: OWNSHIP [
. /Y 12121314 (69 positions) v
4 r. Sensors (1 items) v
@ Cenogrni=ie 14 P & |
1 Make Primary
2  Make Secondary
+2 Add as Secondary
Plain »
o«é’ Cut Plain Ctrl+X
[i=] Copy Plain Ctrl+C
¥ Delete Plain Delete
Generate TMA solution from all cuts
Generate Track from Active Sensor Data
Generate contact for this sensor
Shading L4
'« Select all Children \
[ SemiAuto TRMA k g Create new scenarlo fl’ICI-I";ﬂ these bearings
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7.1.2.2 Creating Scenario Based upon Cuts

A new item with the name 121213.14 (1 items) has been created in the Outline view (the item name is
auto-selected from the Date-Time-Group (DTG) of the first item in the bearing data). Notice the use of
the calculator symbol to indicate this computer-generated track solution.

2 Qutline 2

Mame

" M1 2200

=
Visibi...

B 12121314 (1 items)

4 Track:OWNSHIP
» ’:Ij 121213.14 (69 positions)
4 r- Sensors (1 items)
b @ Sensor:Plain (11 cuts)

AULYLN L%

You will also see that the Maintain Contributions view has opened. A contribution is a piece of
information that is used in the development of target solutions. This information can be in the form of a
measurement (range, bearing or frequency); an analyst forecast ( i.e. speed or range), or one of a
hidden set of analysis contributions that deduce further constraints based on other contributions. This
view is used to create and manage your scenario data.

a Maintain Contributions - 121213.14 &3

Preferences

[:'E‘:] B = E

Auto-Recalc of Constraints

£

Analyst Contributions

Active Hard

Bearing Measurement - Bearing data

1D

Calculate Solution

Estimate Weighting Delete

+/- 3 degs

[] Sug

>

11 Measurement
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As nice as it is to try and remember a new set of telephone numbers, every time you create a new
scenario. It makes sense to rename the scenario to something more meaningful. To rename the

scenario

1. In the Outline view, click on the scenario name 121213.14 to select it.

J

2. In the Properties view, (Windows > Show View > Properties, if it isn’t visible) D
change the Name value to Single Leg.

Properties 22
121213.74 (1 items)

2 B

Only plot leg ends

Show solutions

Show alteration states
Show location constraints

ESingIeLeg|

Property Value
4 Format — )
Color B (R0 G:255 B:0) 121230 '[
| Marne

4 Visibility
Visihle 0] | Cancel
3. Click OK.

7.1.2.4 Understanding the Maintain Contributions View

Main Contributions View

DebriefNG Tutorials
www.debrief.info

Page 70 of 99


http://www.debrief.info/

Debrief

Advanced Analysis with Debrief

a Maintain Contributions - 121213.14 &2

Preferences

Analyst Contributions

Active Hard constraints

Bearing Measurement - Bearing data

' [ +/- 3 degs

Estimate

11 Measurements

@P=0

Auto-Recalc of Constraints | || Calculate Solution Suppress Cuts [ | Plot O/S Course Precision: | Low w

Weighting Delete

3| X

In the Maintain Contributions view you can see that, in the Analyst Contributions section, there is a
single Bearing Measurement - Bearing data item listed.

This is the bearing data that will be used to inform all of the subsequent contributions.

7.1.2.5 Viewing the Bearing Measurement Contributions

The Bearing Measurement Contribution is the set of bearings that represent the unknown target
track. You can see that the contribution has an estimated error value of +/- 3 degs, which means the
algorithm will only consider solutions that are within 3 degrees of these bearing measurements.

To view these measurements:

1.

2.

Select the track Single Leg in the Outline view.

J

2 Outline 2 ﬁ;ﬂ 1220 T
Mame Vizibi...
ILg Single Leg (1 items) o |
. ke, Bearing data W
4 A Track: OWNSHIP v
. ’1 121213.14 (69 positions) v
4 r. Sensors (1 itermns) W
. @ Sensor:Plain (11 cuts) o
In the Properties view, set the attribute value Show location constraints to Yes. D
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_ . B RY T O
.S'g' eq . ems}
Property Yalue
4 Format
Color B (R0 G:255 B:0)
Marne Single Leg
COnly plot leg ends Mo
Show alteration states Mo
I Show location constraints = W I
Show solutions Yes
4 Visibility
Yisible Yes
£ >
3. In the Maintain Contributions view, click on the Calculate Solution button. D

I Calculate Solution

A set of "pie-slices" will now appear on the plot, showing the 3 degree allowable error on each bearing

measurement.

Bz *L1_OwnshipTrackrep 23

121230 W

121213 ¥ OWNSHIP
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4. Still in the Maintain Contributions view, expand the Bearing Measurement -
Bearing Data contribution and you will see that it is possible to change the error
value on this bearing data by moving the slider. As you move and release the slider
you will see the pie slices expand and contract (you may need to toggle the D
Auto-Recalc of Constraints button in the Preferences area to initiate this).

P Maintain Contributions - 121213.14 2 @ Py =0
Preferences
| Auto-Recalc of Constraints | | Calculate Solution [#/] Suppress Cuts [+ Plot O/S Course |
£ >

Analyst Contributions

Active Hard constraints Estimate Weighting Delete
Adjust ~
Marne: Bearing data
Dates: 12/01/201 1213:4PM  C | - | 127017200 12:29:59PM |
Error: +/- 3 degs |_|
MDA 1. 5lice O/S legs | | 2, Slice Tgt legs | Auto-detect target manoeuvres

Note: The Auto-Recalc of Constraints is a two-state button that is normally depressed. But, if you
have a complex scenario that takes some time to update, you may wish to un-check this button - then
the screen will no longer be refreshed as you are interactively adjusting any contributions.

7.1.2.6 Specifying a Target Leg

Note: In this sample data, the imported bearings have a maximum range of 12,000 yards (yds). In the
absence of a range estimate SATC will restrict them to 30kyds, to keep things manageable, and to
avoid your PC requiring the Ferranti Reset.

Also, before we continue, Debrief must be reset to a predictable state, so:
1. Restore the Analyst Contribution to 3 degrees. D

2. In the Properties view, set the attribute value of Show Location Constraints to No. D

It's possible that your deep analysis skills have led you to believe that all of these cuts relate to a single
leg of target data: where the target maintains course and speed through the period of interest - this is of
great value to the TMA algorithms, since it means the contact must travel through those pie slices in a
straight line.
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1. In the Outline view, select Track:Ownship > Sensors (1 items), and then D
right-click on Sensor:Plain (11 cuts).

2. From the drop-down menu, select Semi Auto TMA > Add to Single Leg > New D
Straight Leg for period covered by [sensor cuts].

f2 Outline 33 R@12e0v "o

Name WVisibi...

4 B Single Leg (1 items) w
» . Bearing data o
a A Track:OWNSHIP .
> 4 121213.14 (69 positions) .
4 r. Sensors (1 items) o
| @ Sensor:Plain (11 cuts) ¢ -4 L-
1 Make Primary
2  Make Secondary
+2 Add as Secondary
Plain 3
of  CutPlain Ctrl+X
= CopyPlain Ctrl+C
¥ Delete Plain Delete
Generate TMA solution from all cuts
Generate Track from Active Sensor Data
Shading >
+#| Selectall Children
e =
SemiAuto TMA 3 Add to Single Leg ¢+ | ke Contribute selected bearings to the scenario
L B  Create new scenario from these bearings | "' New Straight Leg for period covered by [sensor cuts]
£ New Speed Forecast for period covered by [sensor cuts]
@ New Range Forecast for period covered by [sensor cuts]
48 New Course Forecast for period covered by [sensor cuts]
3. When the New contribution dialog opens up, name this contribution Leg limits. D
D New contribution ﬁ

What is the name of this contribution

| Leg limits

Lok |

Cancel

4. Click Ok.

J

In the Outline view, you will see Single Leg (1 item) has changed to Single Leg (2 items).
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ta Outline 32 "1 220 =

MName Visibi...

4 A Track: OWNSHIP
> "‘! 12121314 (69 positions)
4 '-. Sensors (1 itemns)

3 @ sensor:Plain (11 cuts)

- B Single Leg (2 items)

SIKIKIKIK]

7.1.2.7 Understanding the Contributions
So, now there are two contributions for this scenario:
1. a set of bearings through which a solution must travel.

2. anindication that the target will have travelled on a single course and speed throughout the entire
engagement.

An observant analyst will have noticed that our two ownship turns have provided a valuable change in
bearing rate - exactly what a TMA algorithm needs.

So, now that we’ve provided the TMA algorithm with some viable data, let's see it calculate a solution.

7.1.3 Generating a Solution

Now we have provided background data to SATC, we can generate a solution.

7.1.3.1 Calculating the Solution
Now we're going to generate the solution for this scenario. Before we do this:

1. Click on the Fit to Window button to ensure you can see the ownship track and the D
rough area where the target should be

2. Click on the Calculate Solution button. D

By default, the SATC is set to Low precision and uses relaxed constraints. The quite sparse bearing
data and ownship maneuvers used in this scenario means that there aren't very many candidate
solutions, and an answer will be generated within a second or so. When it has completed its
calculations, a new track will appear on the plot.
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B L1 CwnshipTrackaep 0

3.0 kis 268

Lag hrmuls

121230

1212130 0WNSHIP

As you can see, the track will be the same color as you specified for the bearing data in the Bearing
Import Wizard.

My computer returned a solution of 9.0 kts on 269°.

You can alter the Precision setting as you require (to medium or high), but you must click on Calculate
Solution each time to generate it.

[P Maintain Contributions - 121213.14 52 @ P
Preferences
Auto-Recalc of Constraints : Calculate Selution Suppress Cuts Plot 0/5 Course Precision: | Low W
Medium
Analyst Contributions High

As you can see from the image below, which superimposes all 3 precision solutions—Low (red),
Middle (yellow), and High (blue)—it is unlikely that you will get a better solution with this set of data;
but, you will notice that the Performance graph (below the Maintain Contributions view) processes
more slowly as SATC homes in on a particular solution. You will see that the x-axis shows more cycles
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have been run through, and that each one moves more slowly. The bars shown in the performance
graph represent the sum of the contribution errors at each contact position (state).

Cwnship & Target LEEI Performance |

Low Precision

High Precision

0.001

Weighted erro

[ il =nl

Overall score:0

T

121314 12:14:44  12:16:14 121744 121914 12:21:59  12:23:29  12:24:59  12:26:29 12:28:14 12:29:59

7.1.3.2 Marking your Own Homework

The data we're using here is from a simulation tool; and this means we have the actual target track to

compare against.

1. Drag the file “L1_SubjectTrack.rep” into the plot area.

s BlueSensor.dsf
3 BlueTrack.dpf
B BlueTrack.rep
CompositeStraightTest.dpf

&3 FreqTracks.dpf
2 FregTracksQuantized.dpf
¥ L1_OwnshipSensor.dsf
B L1_OwnshipTrack.rep
T3 L2 Scenario.dpf
&3 MDA _Test.dpf
2 old_turn_example.dpf
¥ RedTrack.rep
¥ SliceDemo.dsf
B SliceDemo.rep
&3 thirty_min_earlier_first_turn.dpf
&3 thirty_min_extra_leg.dpf
3 thiy_min_one.dpf

. [ SATC Test

&2 Deb_Morth_Low_Bearing_Rate_s_turns.dp

B~

~

3 Track... | @ Chart ... | €8 Time... | %2 Navig.. 2| = O | @@ *nonsuch_plus_data.dpf | B *L1_OwnshipTrackrep =0

9.0/ kis 269 i
Leg limits

J

K| .project i 121230°
E Properties 23\ E:“:> ?gY- =
Property Walue 5
4 Info
derived false
editable true
last modified 5 Nevember 2018 12:47:36 PM
!‘”kfd Fj‘se R G 12121300WNSH
2. Inthe Select track mode dialog, select Over the Ground (OTG) as the import D
mode.

The track will now display on the plot as a solid red line.
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B L1 CwnshipTrackaep 0

121230

OWHNSHIF

Now, compare the SATC solution with the actual target track. You will see that SATC is actually quite
close, with a greater error to the East, near the start. This is because of the low bearing rate near the
start; however, both tracks appear to be on a roughly parallel course.

We now have an SATC-generated solution which is very close to the actual target track.

7.1.4 Importing a Solution

Debrief has a range of analysis and export capabilities we can use on track objects; however, as our
current suggested solution isn't yet a track, we need to convert it.

Select Scenario

If you've followed the instructions in the previous tutorial correctly then you will have a D
scenario named Single Leg (2 items) in your Outline view. Click on it to select it.
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iz Outline &2

Mame
a A Track: OWNSHIP

4 r. Senszors (1 itermns)

’1 121213.14 (89 positions)

| = H Single Leg (2 items)

. A2 Track:SUBJECT

v
o
o
s @ SensorPlain (11 cuts) [
A
o

7.1.4.1 Converting to Composite Track

To convert the current solution to a Composite Track:

1. Right-click on Single Leg (2 items).

2. Select Convert to manual TMA track.

Advanced Analysis with Debrief

L L

; 1 Make Primary
2 Make Secondary
42 Add as Secondary
Single Leg k
. Convert to manual TAMA track
. Convert to merged track
Recalculate solutions
of  CutSingle Leg Ctrl+X
| iE] CopySingleLeg Ctrl+C
T_“E Outline &3 E Track TQ 28 Delete Single Leg Delete
[£ View XY plot
Name |[# Select all Children
4 A Track: OWNSHIP
: 1'1 121213.14 (69 posit| £ Add Speed Forecast for period covered by [selected legs]
a4 r- Sensors (1 items) | % Add Course Forecast for period covered by [selected legs]
¥ @ Sensor:Plain (11) 'i' Add Straight Leg for pericd covered by [selected legs]
;;; Single Leg (2 itermns) ™7 il
. HH Track:SUBJECT v

You will see a new track appear on the plot and you will see a new item in the Outline view marked as
a Track followed by the same name of this scenario (mine is named Track:Single Leg_0).
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Marmne

4 3 Track:OWNSHIP
'y q 121213.14 (69 positions)
4 r. Sensors (1 items)
> @ Senszor:Plain (11 cuts)

Visibi...

“

> Single Leg (2 iterns)
1> Fg Track:Single Leg 0

» A Track:SUBJECT

RKIORIRIRI

Leg limits Siaol g 70
1229289 '[9.0 kis 2697] 1%%@

121230

1212130 0OWNSHIP

7.1.4.2 Renaming to Avoid Confusion

To prevent potential problems, we will now rename the imported track:

1.

2.

In the Outline view, click on Track:Single Leg_0 to select it.

In the Properties view, change its name to Single Leg TMA.

L L

Properties &5 |

Interpolate points

4 Time-Related
Arrow frequency
Custom Snail Trail
Custom Vector Stretch
Label frequency

Bocarnmle Aats of

|
Track:Single Leg_0
Property Value L3
Snail symbel type Submarine
Track Coloring Mede Per-fix Shades
Track font Anal, 12
4 Misc
| Mame Single Leg TMA
a Spatial

JaR Tl 1
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3. Click OK. |:I

7.1.4.3 Tidying the Plot

It's very easy for the plot to become cluttered, so we will now use the Outline view to hide the red
SUBJECT track:

1. Click on Track:Subject to select it. D

2. Right-click and select SUBJECT and then untick Visible. D

2 Outline 3 k122074785

Name Visibi...
4 & Track: OWNSHIP ~

> £ 121213.14 (69 positions) I+

4 I Sensors (1 items]_ A

> @ sensorPla P Make Primary

> B SingleLeg (2 item 2 Make Secondary
» & TrackSingleLeg 1
S leackS 42 Add as Second
[ 5t TrackSUBJECT e

SUBJECT vl cColor

»

Export Shape Line style .

Reset DTG Labels Line thickness v

Generate calculated Course and Speed Name location v

of  Cut SUBJECT CirleX SRS i

= Copy SUBJECT CtrieC Spalsymbol ps 5

Y S Track Coloring Mode ,
Convert to lightweight track in... s Interpolate points

Generate TUA Ellipse for this track Arrowfrequency v

* 'Add new sensor Custom Vector Stretch ¥

Label frequency v

() Trim track to Time Period (from Time Controller) i :

Resample position data ’ Symbol frequency v

[ Copy track to clipboard as offsets from OWNSHIP Start/End time labels

@ Insert new Sensor Arc Link positions
Name at start
[#  View XY plot

\‘ﬁ‘!ﬂﬁ )

Name visible
EIEARE AL Plot array centre
Calculate track length (visible positions) E Positions visible

/| Select all Children || visible

The track will disappear from view and only the OWNSHIP and Single Leg TMA tracks are visible.
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B L1 CwnshipTrackaep 0

121220 '[9.0 kis 2697 121213

121230

OWHNSHIF

7.1.4.4 Tuning the TMA solution Manually

Now we will adjust this solution in the same way we did for the Single-Sided Reconstruction:

i L
1. Click on the Drag Track Segment button in the Main Toolbar and the

Bearing Residuals view will display in the right side.

2. Mark the OWNSHIP track as the primary track, and the Single Leg TMA track as D
the secondary track (using the mini-toolbar in the Outline view).

Now you can drag the Single Leg TMA track and see the error residuals move.

Note: the Absolute (degs) values graph is easier to read in this instance if you select Centre bearing

C

axis on North button [z
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7.1.4.5 Importing as Standalone Track

Note: The manual-track fine-tuning process steps you have just carried out are more suited to complex
scenarios where, because of the lack of contributions available for the system-produced SATC solution,
the analyst decides to use the manual TMA tools to groom the track by hand.

However, in this scenario, as the raw SATC did produce a perfectly acceptable solution, we can discard
the manual track and import the original TMA solution:

1. In the Outline view, right-click on Track:Single Leg TMA and select Delete Single D
Leg TMA.
2 Qutline 2 "1 L] = = O || B *L1_OwnshipTrack.rep 52

Mame Visibi...

4 F Track:OWNSHIP
] I] 12121314 (69 positions)
4 r. Sensors (1 items)
1 @ SensorPlain (11 ~utel
. B singleleg (2itf | Make Primary
IW Single Leg TMA b

- A Track:SUBJECT|

MEIKIA]

Export Shape
Reset DTG Labels

Generate calculated Course and Speed

of  CutSingle Leg TMA Ctrl+X
[i= Copy Single Leg TMA Ctrl+C
# Delete Single Leg TMA Delete

Then, to import our original TMA solution:

2. Right-click on Single Leg (2 items) and select Merge to Track. D
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E¥ CompositeStraightTest.dpf -
2 ' 'l Make Primary
&

I 2  Make Secondary

¥: | #2 Add as Secondary

Single Le k
4 g

Convert Te Manual TMA
Properties Merge To Track

Recalculate Solutions

Single Leg (21
B Cut Single Leg Ctrl+X
Properly Copy Single Leg Ctrl+C
- _Shlf-'w s Delete Single Leg Delete
a Visibility
Yisible View XY plot
1] [A Select all Children
[EE Outline & £ Add Speed Forecast for period covered by [selected legs]
Mame f8 Add Course Forecast for period covered by [selected legs]
_'5;’;_ Trar:k:_ ? Add Straight Leg for period covered by [selected legs]
» B Single cegremer oeT ™
» HH Track:SUBJECT =

You will now see the track has appeared in the Outline view as Track:Single Leg_0.

DebriefNG Tutorials
www.debrief.info Page 84 of 99



http://www.debrief.info/

BD b ° f Advanced Analysis with Debrief

BZ “L1_OwnshipTrack.rep &2 =0

121230\

1212130 0OWNSHIP

7.1.4.6 Marking your Own Homework

Currently loaded into Debrief we have both our imported TMA Solution (Track:Single Leg_0), and our
Truth Track (Track:SUBJECT); we can now use the application to calculate the distance between
these two tracks.

1. Select Track:Single Leg_0 and Track:SUBJECT in the Outline view (Ctrl+click to D
multi-select).
2. Right click on either track, select View XY Plot. D
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i3 Outline 27 % %1

T Merge track segments - into new track (highlight infills): SUBJECT (Merged)
ame

4 A TrackOWHMNSHIP =) Trim tracks to Time Period (from Time Controller)

[ "1 12121314 (69 positions) EE{

4 r- Sensors (1 items)
[+ @ SensorPlain (11 cuts)
B> g Single Leg (2 items)

Merge track segments - into new track (single shade): SUBJIECT (Merged)

[£] View XY plot

Export tracks to GPX

Copy tracks to clipboard as offsets from OWNSHIP

b ﬂ'ﬁ Track:SUBJECT
i» F8 TrackSingle Leg_0

M T

The View time-variable plot dialog

box will display.

SEeed

D View time-variable plot H
Please select the attribute to view m
Depth
Course

Bearing

Bearing rate calculation
Doppler

Rel Brg

ATE

o

3. Select Range, click Ok and the Select Primary dialog will open.

D Select primary

Which is the primary track | [FEra i et

Track:SUBJECT

Track:Single Leg_D

ox
4. Select Track:SUBJECT as the primary track, and click on Ok. The Subject Range D

vs Time Plot graph will display
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2] SUBIECT Range vs Time piot. &2 XC=00D DR ;bv = [al
SUBJECT Range vs Time plot

[0000:00,0 0w
120

100

Range (yd)
& G
(=] [=]

|

A s
(=T =]

(=]

1214.00 1216.00 1218.00 1220.00 1222.00 1224.00 1226.00 1228.00 1230.00
Time

This graph shows the start of the track has an error of approximately 130 yds, reducing to 60 near the
end. This seems quite good considering the target ranges vary from 8000 to 3000 yards from ownship.

7.1.5 Conclusion

That's the single leg solution complete, so you can now close this Debrief plot. In the next tutorial, we
will look at multi leg solutions.

7.2 Multi Leg Solution

In this, the more advanced multi leg solution, the scenario has several target zigs, and a number of

contributions are required to obtain an optimal solution. Similar to the single leg solution, we need to
load the data, then groom it before we can play with the multi-legs.

Loading the data

Load “L2_Scenario.dpf”’ by dragging it from the Navigator view into the plot area. D

As soon as the plot opens, you will see a blue Ownship track, with a dark green bearing fan.
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¥ *L2 Scenario.dpf &3

7.2.1 Grooming the Data

Now we’ve loaded the data, we now need to groom it. First, we need to understand what our data
shows, then we create the scenario, before moving onto zig detection and generating and grooming
target legs.

7.2.1.1 Understanding Data

To understand what is happening here, use the Debrief Time Controller and the Track Tote to
familiarise yourself with the general motion of the OWNSHIP track. As you do, you will see that the
vessel starts in the North-East of the plot, then travels quite slowly at 2.5 knots, with two straight legs.

7.2.1.2 Creating Scenario

The most significant block of information that Debrief requires to generate a solution is the bearing data
- we need to mark this information as such.

In this scenario, we will use all of the Ownship sensor data:
1. In the Outline view, click the drop-down arrow next to Track:Ownship.

2. Click Sensors (1 items) to expand it. D

DebriefNG Tutorials
www.debrief.info Page 88 of 99



http://www.debrief.info/

hD b ° f Advanced Analysis with Debrief

3. Select Sensor:Plain (145 cuts), right-click and select Semi Auto TMA > Create D
new scenario from these bearings.

= CopyPlain Ctrl+C
#  Delete Plain Delete

Generate TMA solution from all cuts
Generate Track from Active Sensor Data

'Eg Qutline 5:3. h;ﬂ 1 2 +2 E

Generate contact for this sensor

Name
Shadi 3
4 H Track:OWNSHIP O e
5 ’1 Positions (143 positiens) o] ||ttt T ke
2 U Sensors (1 items) | Semifuto TMA v | Bl  Create new scenario from these bearings

| @ Sensor:Plain (145 cuts)

Ll

As with the previous tutorial, you will see the new scenario (called 121200.00 (1 items)) appear in the
Outline view, and the Maintain Contributions view will open, with just one contribution.

2 Outline 32 T}‘i;ﬂ 12 2] =]

MName Visibi...

| > B 121200.00 (1 items)
a A Track: OWNSHIP
» q Positions (143 positions)
4 r- Sensors (1 items)

1 @ Sensor:Plain (145 cuts)
. FH Track:SUBJECT

7.2.1.3 Introduction to Zig Detection

The SATC algorithm is only capable of determining periods of target track for when periods the target is
travelling at steady course and speed. Without this assumption the number of permutations would
make the task impossible.

An algorithm has been developed that considers the current rate of change of bearing, and determines
if the bearing rate matches that for two platforms in steady state. Where the bearing rate doesn’t match
an acceptable range, one or both platforms must be changing course or speed.

This algorithm uses the set of measured bearings, and produces a set of target legs.
7.2.1.4 Generating the Target Legs

As mentioned in the previous step, the process begins with determining the ownship legs. As analysts,
we can see what is happening on screen, but Debrief cannot; and, the main information source to
enable Debrief to detect target zigs and generate target legs is the bearing data.
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In the Maintain Contributions view, expand the Bearing Measurement - Bearing
data section. Near the bottom of the control you'll see the MDA (Manoeuvre
Detection Algorithm) section.

ysis with Debrief

J

Analyst Contributions

Active Hard constraints Estimate Weighting Delete

Bearing Measurement - Bearing data

' = +/- 3 degs 145 Measurements E = [ 3
Adjust
Mame: | Bearing data |
Dates: 12/0172011 12:00:00 S| - | 12/01/201( 140000 -
Error: +/- 3 degs I

Slice Tgt legs | Auto-detect target manoceuvres

2. Now Click on Slice Tgt legs and the MDA algorithm will produce a series of legs -

see the new Straight Leg Forecast entries listed, together with zones shaded green
below in the Target Legs chart.

J

Adjust

Marme: | Bearing data

Dates: 12/01/2010 12:00:00 5| - | 12/01/201 14:00:00 <
Error: +(-3 degs I

MDA: Slice Tgt legs] Auto-detect target manoeuvres

Straight Leg Forecast - Tgt-1

I D [s F %
Straight Leg Forecast - Tgt-2
1D s E %
Straight Leg Forecast - Tgt-3
I D [s E [%

Performance Straight Legs

Target Legs

o 200 |

r

3 250

8 200 1 x Reveal

12:00 1215 1230 1245 1300 1315 1330 1345 14:00
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7.2.1.5 Grooming the Target Legs

Let's have a look at what the algorithm produces from these target legs:

1. Click on Calculate Solution. The algorithm will produce a target track and show it on D
the plot.
B “L2 Scenaro.dpf i3 |

2. These legs closely match the bearing fans. But, prior knowledge indicates that contact almost

certainly isn’t travelling at 28 knots on the third leg.
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Once we're confident in the set of target legs we can move on to capture more of the analyst's
knowledge and refine the target track.

7.2.2.1 Introducing Speed Constraint

Fortunately, the ship’s log for the subject vessel gives a broad indication of the target’s speed during
the engagement. We will now add it to our scenario.

7.2.2.2 Adding Speed Constraint

There are a number of ways to add a speed constraint:

e At the per-leg level we can expand a Straight Leg Forecast and enter min/max/estimate
values for course or speed for each leg.

e We can apply a speed constraint to the whole engagement. To do this, we just right-click on any
contribution that covers the whole time period. The full set of bearings is a good candidate for
this.

To do the latter:

1. In the Outline view, right-click on the Bearing Data item and select Add Speed D
Forecast for period covered by [selected legs].

Mame

« B

t2 Outline 33

121200.00 (13 itemns)

R

) [J&A~ =& @%

| b

k. Bearing data

Y Tot
¥ Tot2
¥ 7ot
¥ Tots
Y Tot6
Y 1ot
Y Tots
¥ Toto
¥ Tot-10

o $ DR X[

Add Speed Forecast for period covered by [selected legs]

Visibi...
N
| 3 e P
Cut Bearing data Ctrl+X
Copy Bearing data Ctrl+C
Delete Bearing data Delete

Select all Children

Add Course Forecast for period covered by [selected legs]
Add Straight Leg for period covered by [selected legs]

The New Contribution dialog will display.
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D New contribution ﬁ

What is the name of this contribution

! Overall Speed

i QK Cancel

2. In the New contribution dialog box, enter Overall speed as the name of this D
contribution.

3. Click on Ok and, since the addition of the new contribution means that the existing D
solution is no longer valid, you will see the target solution disappear.

7.2.2.3 Specifying Speed Constraint

The exercise observer recorded that the target was doing around 9 knots during the whole exercise, so
we must enter this constraint to allow for speed keeping errors:

1. In the Maintain Contributions view, expand the Speed Forecast control.
2. Enter a minimum speed of 8 knots.

3. A maximum speed of 10 knots.

4. An (optional) estimate of 9 knots.

5. Click on the Calculate Solution button.

HpEpEREpE
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P Maintain Contributions - 121200.00 57 | @ Py~ O
Preferences
Auto-Recalc of Constraints | | Calculate Solution-: Suppress Cuts [ |Plot C
£ >
Analyst Contributions
Active Hard Estimate Weighting Delete
2 A
Speed Forecast - Overall Speed
= 8.0-10.1 kis 9.1 ks
Adjust
Mame: Overall Speed
Dates: [ 12/01/201 [T || 120000 M 2| - [ 12/01/2010 [ 2
Min: 8.0 kts
Max 0.0kt | [
Estimate: 9.0 kt
W
£ >

In the Performance tab you will see the effectiveness of both the Bearing Data and the Overall speed
estimates. The bars are shaded according to the respective color-coded constraint.

Performance  Straight Legs

[y

=
T

Weighted error

12:00:00 121550 12:31:40

Overall score:1

; B Overal speed
’ B Bearing data

124730 13:03:20  13:1%10  13:3500 13:57:40

You will also see the new set of target legs, that conform to the new speed constraints:
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i =
| B L2 Scenario.dpf &2 = B B Maintain Contributions - 121200.00 5% @M= 0
-J: Preferences
[ g Auto-Recalc of Constraints | | Calculate Solution Suppress Cuts  Precision: | Low
| ;
X, oy 121200 MeWHNSHIP Analyst Contributions
| - ' Active Hard constraints Estimate Weighting Delete
E & Bearing Measurement - Bearing data i
M ' B +/- 3 degs 145 Measurements E: ®
) Straight Leg Forecast - Tgt-1
P 1> [s E [%
L i Straight Leg Forecast - Tgt-2
L 1D [s B [
| Straight Leg Forecast - Tgt-3
p =
1D EEES
o
| Speed Forecast - Overall speed
. I b 80- 100 ks 90kt [s & [%]
P
z: ; Performance  Straight Legs
)
,' § Overall score:1
' 3
i
| E B Overal speed
A s '
| = B Bearing data
| 1| ]
R . 2 12:00:00 12:15:50 12:31:40 12:47:30 13:03:20 13:19:10 13:3%:00 13:51:40

Note: In the above screenshot, the Tgt-3 for the target is heading down at SE. Analysts actually

believe it was heading NW, since the contact was getting quieter. Since this is the final leg of the
dataset, we don’'t have any successive legs to tie it to - so it could be heading SE or NW, and still
match the bearings.

If we wished to manually “force” leg titled Tgt-3 to be NW, then we could right-click on it in the
Outline View and select Add Course Forecast for period covered by [selected legs].

Name Visibility
v [ 121200.00 (6 items) I
» k., Bearing data
¥ ot
£7% Overall speed
¥ o2
;
4 |ast leg course uf Cut Tgt-3
v A Track:OWNSHIP = Copy Tgt-3
> MY Positions (1451 #§ Delete Tgt-3
¥ r- Sensors {1 item
> @ sensor:Plsin £ Add Speed Forecast for period covered by [selected legs]

b Track:SUBJECT Add Course Forecast for period covered by [selected legs]

LWKIKINA

¥ Add Straight Leg for period covered by [selected legs]
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From the contribution that appears, we would just set minimum and maximum courses to be, say 270
and 350, as in this screenshot:

Be E3

12/01/2010 || 12/01/2010 ||

Instead of that, however, we’ll experiment with tuning the solution manually.
7.2.2.4 Generating Manual TMA Solution

We will now use this information to develop a manual TMA solution.

1. In the Outline view, right-click on the TMA solution (in this case it is 121200.00)
and select Convert to manual TMA track.

L

A manual solution (Track:121200.00_0) will now appear in the Outline view, and the
auto TMA solution will be hidden.

L

g Outiine 53 | kM1 2204 =@
I Mame Wisibility

- » B 121200.00 (5 items) I

| 7 3

| > H Track:121200.00_0 v

b A Track:OWNSHIP v

b At Track:SUBJECT ]

Note that the new solution has been automatically marked as Secondary. We are now ready to
manually adjust the solution.

Also note that the new TMA Solution comprises 5 legs. This is because Debrief has generated
Dynamic Infills between the TMA steady legs.

7.2.2.5 Tuning TMA Solution Manually

To manually tune the TMA solution:
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1. In the Outline view, ensure the track is selected. D

2. Click on the Drag Track Segment button on the main toolbar and the Bearing D
Residuals view will display.

Note: if the Bearing Residuals window is empty, open the Track Tote view and check that your
primary track is Ownship and your secondary track is 121200.00_0. If they aren’t, assign these
accordingly in the Outline view.

Alternatively, if the ownship sensor cuts are not visible, you will need to clear the Only draw dots for

visible sensor points button E' in the Bearing Residuals view toolbar.

1. Now, in the Bearing Residuals view, click on the Shear button. D
| M-
Translate
Fotate
Ciretch
® | Shear
2. Inthe plot area, begin dragging track segments to minimise the bearing errors. Note, D
you could manually try to switch the third leg to run in a NW direction, rather than
SE.

Don't worry if your track segment dragging results in a mangled solution, you can delete the manual
track from the Outline view and generate a new one from your existing solution.

7.2.2.6 Merging Track Segments

When you are finally happy with your solution it’s time to merge the separate track segments into a
formal track.
1. In the Outline view, expand your manual TMA solution. D

2. Right-click on the Positions (5 legs) and, from the popup menu, select Merge all D
track segments.
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fg Qutline &3

Mame
» B 121200.00 (5 items)
¥ Hgt Track:121200.00_0
‘l’r- Positions (5 legs)

» A 121200.00 (43
| ngt—'l_a [Recalcu
[ /Tgt—? {78 positio
) Tgt-2_a (2 positit
» /TQI—B {20 positio

b A5 Track: OWNSHIP

b H Track:SUBJECT

Positions

Reveal All Positions

of Cut Positions
2 Copy Paositions
& Delete Positions

Advanced Analysis with Debrief

You now have a track for the subject vessel that can be used for further analysis.

7.2.2.7 Mark your answers

To check how well you did:
1. In the Outline view, select Track:Subject.

2. Click on Reveal Selected Items (make visible).

This is the actual Truth Track; so, how does it compare against your track?

J
J

If you'd like a more quantitative score, produce an XY Plot of range between your solution and the truth

track:

1. Ctrl-click on both tracks to select them.

2. Right-click and select View XY Plot.
3. Inthe View time-variable plot dialog, select Range.

4. Click on Ok.

You can now see a plot of how well you did.

J

J
J
J

Ideally, you should be able to achieve an accuracy of around 2000 yds, which is not bad when we're

using sensor data at around 20000 yds.

7.3 Conclusion

And that concludes Debrief's Semi-Automatic Track Construction and the end of this tutorial. Don’t

forget that we have a comprehensive user manual to help you.
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Good luck!

Signed: Date:
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