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;g }mﬁ*‘&;mlj 4 NumDetections

25 SensorID = 1; 53 Detection Jds S

25 Timestamp = 1461634696379742; 253 TrackID ;ﬂjc%ﬁi (47197 x 3)

gg NumDetections = 6; g; TrackSt| -12.2911 1.4790  -0.5!
o5 Dete 3 A n 5 Positio -14.8852 1.7755 -0. 6
25 Tr ELE_*\_l;I}I\I] 53 Velocit -18.8020 2.2231 -0.7:
gg Cl Left gj Ampl}tu -25.7033 3.0119 -0.9:
e Po IsValid: 1 4 Detection -0.0632 0.0815 1.2
5 Ve Confidence: 3 = 3 TrackID -0.0978 0.0855 1.2!
gg Si BoundaryType: 3 7253 TrackSt -0.2814 0.1064 1.2!
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25 Ir HeadingAngle: 0.002 ﬂﬁlﬂjiin 1.2
25 Cl Curvature: 0.0000 Timestamp: 1461634696379742 1.2
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>> video = VideoReader ('0l city cZ2s fcw 10s.mpéd')

>> load ('FCWDemoMonoCameraSensor.mat', 'sensor')

- S RN NFENE S8

>> load('01l city c2s fcw 10s sensor.mat', 'wvision', 'lane', 'radar')

>> load('SensorConfigurationData.mat', 'sensorParams')

- SN BNABEREZHIE

>> load('01l city c2s fcw 10s Lidar.mat', 'LidarPointCloud')
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%% Specify time to inspect
currentTime = 6.55;

video.CurrentTime = currentTime;

$% Extract video frame

frame = wvideo.readFrame;

%% Plot 1mage coordinates
axl = axes(...

"Position', [0.02 O 0.55 17);
im = imshow (frame, ...

"Parent',axl);

&\ MathWorks

Plot in image coordinates using

“classic” video and image functions like
imshow




HERLIRAPAIAML

- |SO 8855 ZEiHAFRE
— BIMIAIEX
— Z[EALRY

&\ MathWorks

$% Plot in vehicle coordinates
ax?2 = axes (...
'"Position', [0.6 0.12 0.4 0.85]);

bep = birdsEyePlot(...
'Parent',ax2, ...
'X1limits', [0 45], ...
'Ylimits', [-10 107);

legend('off'");

Plot in vehicle

coordinates with
birdsEyePlot
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% Create coverage area plotter

covPlot = coverageAreaPlotter (bep,...
'blue',
'blue');

'FaceColor',
'EdgeColor’,

%% Update coverage area plotter

plotCoverageArea (covPlot,

[sensorParams(l) .X ... % Position x
sensorParams (1) .Y],... % Position vy
sensorParams (1) .Range, ...
sensorParams (1) .YawAngle, ...
sensorParams (1) .FoV (1)) % Field of view

&\ MathWorks

45

40 r

35

Plot sensor coverage area with
coverageAreaPlotter
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%% Create detection plotter

detPlot = detectionPlotter (bep,
'MarkerEdgeColor', 'blue', ...

'"Markexr','™");

4\ MathWorks

45

40

%% Update detection plotter

Plot vision detections with
detectionPlotter

n = round (currentTime/0.05) ;
numDets = vision (n) .numObjects;
pos = zeros (numDets, 3) ;
vel = zeros (numDets, 3) ;
labels = repmat({''},numbDets, 1) ;
for k = 1l:numDets
pos(k,:) = vision(n) .object (k) .position;
vel(k,:) = vision(n) .object (k) .velocity;
labels{k} = num2str(...
vision (n) .object (k) .classification);
end

plotDetection (detPlot,pos,vel, labels);

detectionPlotter can be used to visualize
vision detector, radar detector, and

lidar point cloud
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%% Bounding box positions in image coordinates

&\ MathWorks

imBoxes = zeros (numDets, 4);
for k = l:numDets
1f vision(n) .object (k) .classification ==
vehPosLR = wvision(n) .object (k) .position(l:2)"';
imPosLR = vehicleToImage (sensor, vehPosLR);
boxHeight = 1.4 * 1333 / vehPosLR(1l);

boxWidth = 1.8 * 1333 / vehPosLR(1l);
imBoxes (k, :)=[imPosLR (1) - boxWidth/2,
imPosLR(2) - boxHeight,
boxWidth, boxHeight];
end
end

%% Draw bounding boxes on image frame
frame = insertObjectAnnotation (frame,

'"Rectangle', imBoxes, labels, ...

insertObjectAnnotation

45

Transform vehicle to

Image coordinates with |
vehicleToImage |

Draw boxes with

0 -10

'"Color','yellow', 'LineWidth', 2);
im.CDhata = frame;
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%% Create lane detection plotter

lanePlot = laneBoundaryPlotter (bep,
'"Color', '"black');

%% Update lane detection plotter

1b = parabolicLaneBoundary (...
lane(n) .left.curvature, ...
lane (n) .left.headingAngle, ...
lane(n) .left.offset]);

rb = parabolicLaneBoundary (...
lane (n) .right.curvature, ...
lane (n) .right.headingAngle, ...
lane (n) .right.offset]);

plotLaneBoundary (lanePlot, [lb rb])

Plot lanes in vehicle

coordinates with
laneBoundaryPlotter

&\ MathWorks
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%% Draw in image coordinates

frame = insertLaneBoundary (frame,

[lb rb], sensor,
'LineWidth', b);

im.CData = frame;

(1:100), ...

&\ MathWorks

— Plot lanes in image

coordinates with
insertlLaneBoundary

X (m)
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%% Create radar detection plotter

radarPlot = detectionPlotter (bep,
'MarkerEdgeColor', 'red',

'Marker','o");

%% Update radar detection plotter

numDets = radar (n) .numObjects;
pos = zeros (numDets, 3) ;
vel = zeros (numDets, 3);
for k = 1l:numDets
pos (k,:) = radar (n) .object (k) .position;
vel (k,:) = radar (n) .object (k) .velocity;
end

plotDetection (radarPlot,pos,vel);

&\ MathWorks

Plot radar detections just

like vision detections with
detectionPlotter
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$% Create lidar detection plotter I

lidarPlot = detectionPlotter (bep, ... 45 T _K
1 ] 1 1
Marker','.', ... . 3
'MarkerSize',1.5, ...
a 35 i

'"MarkerEdgeColor', [0 0.7 0]); % Green

$% Update lidar detection plotter

n = round (video.CurrentTime/0.1) ;

pos =
LidarPointCloud (n) .ptCloud.Location(:,1:2);

plotDetection(lidarPlot, pos);

|

Plot lidar points just like

vision detections with
detectionPlotter

10 0 -10
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#5F Automated Driving System Toolbox = i {5 F
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s \ \0 / ! ™"

\ [ s N o
- \ i - : | : ;:!tﬁ.’:l ‘ )
. h‘: " .0 . ’ .‘“
0‘ ' Yim "
Visualize Sensor Coverage, Annotate Video Using Ground Plane and Obstacle
Detections, and Tracks Detections in Vehicle Detection Using Lidar

Coordinates
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— Vision & radar detector
— Lane detectors
— Detector coverage areas
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Ground Truth

¥ >

Cascade
R-CNN

]
Kt
‘NE
M

Fast R-CNN
Faster R-CNN

& BfiComputer Vision System Toolboxi& i+ B #5480 25

Aggregate Channel Feature trainACFObjectDetector

(Regions with Convolutional Neural Networks)

trainCascadeObjectDetector
trainRCNNObjectDetector

trainFastRCNNObjectDetector

trainFasterRCNNObjectDetector
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Ground Truth

Labeler App
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Ground Truth
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with Ground Truth Labeling App
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4\ MATLAB R2017a

Label ground truth with

e ed &,

Apps

Get More Install Package Ground Truth .
App Labeler
|

Command Window

Jx>>

(ON Workspace

Name «
@ sensor

Value

1x1 monoCamera

Ground Truth Labeler App

|0cumentation

B Coder  Application
Compiler

»

(O Current Folder

Size Bytes  Class

1x1

1848 monoCamera

&\ MathWorks
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with temporal interpolator

LTy

4\ Ground Truth Labeler

o EH &

Load Save Import
v v  Labels ¥
FILE

ROI Label Definition

‘ EE:‘ Define new ROI label

P Car

Scene Label Definition

EEJ Define New Scene Label

& Zoom In
&l Zoom Out

: @Pan

OCurrent Frame

@ Time Interval

b SunnyDay
» LaneChange

Add Label

Remove Label

bl

Default Layout A!gorlthm: 2 = é/
e ——— l—.'
Show ROI Labels [\j Selest plsofitim v]
it
%3 Show Scene Labels | ACF Vehicle Detector =
T Detect vehicles using I
— - — Aggregate Channel Features (ACF).
| 05_high
I Point Tracker 7

Irack one or more rectangle ROIs over short
intervals using Kanade-Lucas-Tomasi (KLT) algorithm,

Temporal Interpolator
Estimate ROls in intermediate frames using
interpolation of rectangle ROIs in key frames.

» Add Algorithm

€ Refresh list

—

Interpolote regions
between frames with
Temporal
Interpolator

1=
Il

=

00.00000

Start Time

00.05000 16.48607

Current End Time

r

(]| (1] | [o] | p1] | ]

25.00000

Max Time

Zoom In Time Interv
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with point tracker

4\ Ground Truth Labeler

LTy

i

- O X
D & Zoom In Default Layout plgorithn; % = é/
2| Q 200mOut | st R Labels el ISTSTAITIORRIY) =
Load Save Import . ort I

v v  Labels ¥ @ Pan "3 Show Scene Labels | ACF Vehicle Detector o

Detect vehicles using
b FILE | MODE VIEW il
ROI Label Definition

j ED:‘ Define new ROI label
|

P Car

Scene Label Definition

|{“J Define New Scene Label

O current Frame Add Label

@) Time Interval Remove Label

» SunnyDay i =

b LaneChange Il 06.75310
Start Time

Aggregate Channel Features (ACF).
[ 05_highway_lanechange_25s.n

08.75310

Current

End Time

Point Tracker

Je
Track one or more rectangle ROIs over short |\S
intervals using Kanade-Lucas-Tomasi (KLT) algorithm,

Track region with
Point Tracker

Temporal Interpolator

Estimate ROIs in intermediate frames using
interpolation of rectangle ROIs in key frames.

» Add Algorithm

© Refresh list

=

14.54546

25,00000

| [>]] (o] D]

Zoom In Time Interval
Max Time

4\ MathWorks
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with ACF ground truth detector
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4\ Ground Truth Labeler

| ¥ zoomin [] Default Layout
&L Zoom Out

S Show ROI Labels
Import [
Labels v | ﬂ Pan % Show Scene Labels
FILE MODE f VIEW

O EH &
Logd Save

Algorithm:

S' ] Point Tracker v

ACF Vehicle Detector
Detect vehicles using )

B B &

ROI Label Definition

’ ED: Define new ROI label ‘

L

> Car i}

Scene Label Definition

EG: Define New Scene Label

O Current Frame Add Label
@ Time Interval Remove Label
» SunnyDay [ j
» LaneChange B | s 14.54546
Start Time Current E

|¥ 05_highway_lanechange_25s.n

Aggregate Channel Features (ACF).

Point Tracker
Irack one or more rectangle ROIs over short
intervals using Kanade-Lucas-Tomasi (KLT) algorithm,

Detect initial
regions with
' Vehicle Detector

Temporal Interpolator
Estimate ROIls in intermediate frames using
interpolation of rectangle ROIs in key frames.

i Add Algorithm

© Refresh list

-

(> o] ]

21.12013 25,00000

nd Time Max Time

r

Zoom In Time Interval

4\ MathWorks
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4\ Ground Truth Labeler

ROI Label Definition | 05_highway_lanechange_25s.mp4 l

LABEL I - T ——
o E & Explore labels by
@ s e Viewing label summary

NE | &

# View Latiel  Export
. Summarl,;> Labels ¥
| SUMMARY | EXPORT

i z

IED: Define new RO label ‘
| Ny

b Car

Scene Label Definition
o
EG: Define New Scene Label

O current Frame Add Label
@) Time Interval Remove Label
» SunnyDa Ik
yDay =) -
b LaneChange I l 00.00000 14.55000 2500000  25.00000 aligiioilic
Start Time Current End Time Max Time ‘

Scene Labels

[ sunnyDay
I | aneChange

Zoom In Time Interval

4\ MathWorks
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Ground truth labeling to train detectors

Ground Truth S
> Ground Truth

Train
detector

‘ MathWorks

Object
detector

Labeler App

Ground truth labeling to evaluate detectors

Object —
detector Detections

Ground Truth
Labeler App

Evaluate

detections
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4\ Ground Truth Labeler - gtlCustomizations

LABEL

5 &

Load Save Import

v v  Labels ¥

FILE

#, Zoom In
(=, Zoom Out

ﬂ Pan

MODE

E Default Layout

Show ROI Labels

Show Scene Labels Q Configure Automation

VIEW

Algorithm:
| Select Algorithm ¥

B B &

Automate  View Label Export
Summary  Labels ¥

AUTOMATE LABELING ‘ SUMMARY = EXPORT |

4l

ED] Define new ROI label

‘I

ROI Label Definition

b Car
F Pedestrian
b StopLight

F Lane

l_

Scene Label Definition

EE] Define New Scene Label

Current Frame

Time Interval

Add Label

Remove Label

Before you can label a scene, begin by defining

a Scene Label.

q

( 01_city c2s_fcw_10s.mp4 )

-

|
00.00000
Start Time

09.00000 10.20000

Current

End Time

10.20000 IE] E B [E] @

Max Time

Zoom

&\ MathWorks
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LABEL DEFINITIONS

Label Definitions

SESSION

3 Session

] |_

Scene Label Definition

4\ Ground Truth Labeler - gtlCustomizations

| Default Layout P'xlgonthm: &l % d)
T | Select Algorithm v . !
N DS . Automate  View Label Export
7 Show Scene Labels (&) Configure Automation e i
VIEW AUTOMATE LABELING | SUMMARY  EXPORT ry

Add custom image reader with
groundTruthDataSource

EE] Define New Scene Label

Current Frame Add Label

Time Interval Remove Label

q

Before you can label a scene, begin by defining
a Scene Label.

Start Time Current

End Time Max Time

00.00000 09.00000 10.20000 10.20000 @ E E @ @

Zoom

&\ MathWorks
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4\ Ground Truth Labeler - gtlCustomizations

= Y - o

Algorithm:

=1 Z | ; .
- H & #, Zoom In ] Default Layout [E B ] %o £S5 g
elect Algorithm w
&4 Zoom Out Show ROI Labels _

Load Save Import i it

Ad v Labels ¥ ﬂ Pan Show Scene Labels | Point Tracker -

e MODE e Track one or more rectangle ROIs over short = =
- - intervals using Kanade-Lucas-Tomasi (KLT) algorithm.
| ROI Label Definition \ 01_city_c2s_fcw_10s.
I ] B Temporal Interpolator
ED] Define new RO label Estimate ROIs in intermediate frames using
interpolation of rectangle ROIs in key frames.
b Car |
. ¥ ACF Vehicle Detector
F Pedestrian L | Detect vehicles using
— 4 Aggregate Channel Features (ACF).
b StopLight i
+ Add Algorithm

P Lane I ==

| Scene Label Definition |
- —
EDj Define New Scene Label
corirare ENER Add custom automation algorithm
S S 2 driving.automation.AutomationAlgorithm
|
, B 00.00000 09.00000
Before you can label a scene, begin by defining e
a Scene Label. Start Time Current End Time Max Time

&\ MathWorks

33



&\ MathWorks

EHI L B SEE RN

i
]

4\ Ground Truth Labeler - gtlCustomizations

4\ Figure 1: Point Cloud Pla.. — O X

LABEL

O H &

Load Save Import

File Edit View Insert Tools Desktop Window Help

NEde h RIADDL A

& Zoomn [ Default Layout Algorithm: 1] El::l: p
|| Select Algorithm v —
4 Zoom Out 1 spow RO Labels

. Automate  View Label Export
ﬂ Pan Show Scene Labd—a-ﬁﬂnﬁﬂm

v v Labels v | 2 E
| FILE ] MODE VIEW - ::
| ROl Label Definition | | 01_city_c2s few 1 Add connection to other tools with -

Define new ROI label - -
s | driving.connector.Connector

b Car i::

P Pedestrian i

b StopLight i::

F Lane -

K I_ | :

Scene Label Definition

EE] Define New Scene Label

Current Frame Add Label
Time Interval Remove Label q
|
00.00000 09.00000 10.20000 10.20000
Before you can label a scene, begin by defining IE] E B [E] @ Zoom

a Scene Label. Start Time Current End Time Max Time
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#5F Automated Driving System Toolbox = i {5 F

R O e e S

‘w‘ ‘N‘ "‘ ‘N‘ - ﬂ
LOAD DEFINE

Video, Image Sequence, ROIs and Scene Label Definitions Interval and Controls  Rectangles & Lines.
or Custom Reader

Define Ground Truth Data for Automate Ground Truth driving.connector.Connector class
- Labeling of Lane Connect Lidar Display to
Video or Image Sequences Boundaries Ground Truth Labeler
- FGround Truth Labeler App = JRZEEZAEN - J3Ground Truth Labeler App

R UEES A BLEZE ERY RINAE
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#5F Automated Driving System Toolbox = i {5 F

X o
Train a Deep Learning Track Pedestrians from a Visual Perception Using
Vehicle Detector Moving Car Monocular Camera
. Uk B AR IS - RETSGRIFHY - BRI
R R ZF S FHLES 1T A TZE RIER IR LT RAERR
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Image Coordinates

Vehicle Coordinates
12

3

—| Vision detection £

A vyision

&\ MathWorks
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12

Image Coordinates Vehicle Corﬂ@nates

=7/| Radar detection

A vyision
® radar
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Image Coordinates

DEde R RKROVDLEL- S 0E oD

Can we fuse detections
to better track the
vehicle?

A vyision
® radar
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Image Coordinates Vehicle Coordinates r
| A vision
80 ®e “ ® radar
r —lane
\
0 | ® ;
" - = | \\ '
Vision and radar
detections
to be fused
T A L
20 0 -20
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Image Coordinates

Most
Important

object

=HEES

Vehicle Coordinates

A vyision
® radar
O tracks
(history)
O mio
—lane
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Top View
Synthesize
scenario to ’
test tracker
1

Chase Camera View

Bird's-Eye Plot
Time = 2.8 (sec)

60
40}
20 | 4
E o i
X
-20
]
40}
-60 ' : :
40 20 0 -20
Y (m)

-40

A vyision
® radar
road
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Top View

Chase Camera View

T

_ /‘

All detections
fused into a
single track

Bird's-Eye Plot

20 ¢

Time = 2.8 (sec)

4

vision

® radar

road
track

+ (history)

10

0 -10
Y (m)

4\ MathWorks
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B AR BRI I

Time Time

Measurement State
Measurement Noise State Covariance
| Track ID
‘ - Age
o JFRQI B AR 45 ER R AR . FUNFIEEIRIERRAS s Confirmed
o BEFRVIRERES . Y#¥linear, extended, and Is Coasted

B ARIRERER
AR Fo 3D BR ER =S

unscented Kalman filters
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Multi-Object Tracker

Radar
Detections Track
Manager

Kalman
Filter

layoed 103lgqo

Forward Collision Warning
Vision Using Sensor Fusion

Detections product demo illustrates

« Packing sensor data into object
detections

) Inltla!lzmg Kalma.'n fll.ter Forward Collision Warning

« Configuring multi-object tracker Using Sensor Fusion
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with MATLAB Coder

L

| trackingForFCW_kernel.m |+ |

1 function [confirmedTracks, egolane, numTracks, mostImportantObiject] =

trackingForFCW kernel (visionObjects, radarObjects, inertialMeasurementUnit,

laneReports, egolane, time, positionSelector, wvelocitySelector)

Generate C code with

‘<:::;\\\\ ccxhageul ,///;:::;7
File: trackingForFCWW Kernel.c
1630 volid trackingForFCW kernel (const structd T *visionObjects, const struct2 T
1631 *radarCkbjects, const structd4 T *inertialMeasurementinit, const structs T
1632 *laneReports, =struct? T *egolane, double time, const dooble positionSelector
1633 [12], const dounble welocitySelector[lZ], emxfrray struct8 T *confirmedTracks,
1634 double *numlracks, structld T *mostlmportantChbject)
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$% Create a new scenario

s = drivingScenario ('SampleTime’,

$% Create road

road(s, [ 0 0; ... %
45 071, ...
5); %
road (s, [35 20;
35 =101, ...
S5);

o\°

% Plot scenario

Centers

Width (m)

0.05);

[x,y] (m)

&\ MathWorks

Specify road centers and

width as part of a
drivingScenario

pl = uipanel ('Position', [0.5 0 0.5 1]);

al = axes ('Parent',pl);

plot (s, 'Parent',al, ...

'Centerline', 'on', 'Waypoints', 'on')

al.XLim =
al.YLim =

[0 45];
[-6 20];

145

140

35

130

125

X (m)

120

115

110

20 15 10 5 0 -5
Y (m)
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%% Add ego vehicle
egoCar = vehicle(s);
-1.25;... % [x y] (m)
28 -1.25; ...
30 -1.25;...
36.25 4; ...
36.25 67 ...
36.25 14];
speed = 13.89; % (m/s) = 50 km/hr

waypolnts = [ 2

path (egoCar, waypoints, speed);

&\ MathWorks

Specify ego vehicle
path using waypoints and I‘

speeds 0 5 0
Y (m)

-5

145

140

35

130

125

120

115

110

X (m)

4
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IMMER (FF)

%% Add ego vehicle
egoCar = vehicle(s);
-1.25;... % [x y] (m)
28 -1.25; ...
30 -1.25;...
36.25 4; ...
36.25 67 ...
36.25 14];
speed = 13.89; % (m/s) = 50 km/hr

waypolnts = [ 2

path (egoCar, waypoints, speed);

$% Play scenario
while adwvance (s)
pause (s.SampleTime) ;

end

&\ MathWorks

[

Specify ego vehicle
path using waypoints and

speeds

/n5

Y (m)

0

145

140

35

130

125

120

115

110

X (m)

4
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$% Add Target vehicle

targetVehicle = vehicle (s);

path (targetvehicle, ...
(44 1; -4 17,...
[S5  14]);

Waypoints (m)

3
3

Speeds (m/s)

$% Add child pedestrian actor

child = actor (s, 'Length',0.24, ...
'width',0.45, ...
'"Height',1.7, ...

'"Position', [40 -5 0], ...

'"Yaw',180) ;
path (child, ...
[30 15; 40 15],... % Waypoints (m)
1.39); % Speed (m/s) = 5 km/hr

&\ MathWorks
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$% Add chase view (left)
p2 = uilpanel ('Position', [0 O 0.5 17]);
a2 = axes ('Parent',p2);
chasePlot (egoCar, ...
'"Parent',az2, ...
'Centerline', 'on', ...
'ViewHeight', 3.5, ...

'ViewLocation', [-8 0]);

%
3
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URGEFHNE R ANE= vehicle

$% Add chase view (left)

p2 = uilpanel ('Position', [0 O 0.5 17]);

a2 = axes ('Parent',p2);

chasePlot (egoCar, ...
'"Parent',az2, ...
'Centerline', 'on', ...
'ViewHeight', 3.5, ... %
'"ViewLocation', [-8 0]); %

$% Play scenario

restart (s)

while adwvance (s)
pause (s.SampleTime) ;

end

Add view which

follows vehicle using
chasePlot
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%% Create vision detection generator

sensor = visionDetectionGenerator(...

'SensorLocation', [0.75*egoCar.Wheelbase 0],
'"Height', 1.1,

"Pitch', 1,

'"Intrinsics', cameralntrinsics(...
800, ... % Focal length
[320 24071, ... % Principal point
(480 640]1), ... % Image size

'RadialDistortion', [0 0],
'"TangientialDistortion', [0 01),
'UpdatelInterval', s.SampleTime,
'BoundingBoxAccuracy', 5,
'"MaxRange', 150,
"ActorProfiles', actorProfiles(s)):;

Extrinsic mounting parameters

Coverage area is determined based
ONn cameraIntrinsics

Model radar detection

sensor using
radarDetectionGenerator
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restart(s)
while advance (s) 20
% Get detections in ego vehicle coordinates S
det = sensor (targetPoses (egoCar), ... 12 .
s.SimulationTime) ; E 10 i |
% Update plotters 2 ‘-—.‘\\ 35
if isempty (det) 2 x
® 130
clearData (detPlot) 0 ?
else % Unpack measurements to position/velocity i Y?m) i 125 £
pos = cellfun(@(d)d.Measurement (1:2), ... P
det, 'UniformOutput', false); -
vel = cellfun (@ (d)d.Measurement (4:5), ... 115
det, 'UniformOutput', false); {10
plotDetection (detPlot, ...
cell2mat (pos') ', cell2mat (vel')'); lI 1
end L . ) . Jo
[, v, 1, w, oo, c] = targetOutlines (egoCar); 20 15 10Y 5. 0 =5
plotOutline (truthPlot,p,v,1,w, ... )
'OriginOffset', oo, 'Color', c);
end
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