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InVehicle Systems: GU - llove
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Funded Project
“Driving Behavior”

B Adjusting Radio, CD. &
Other occupants

2 Moving objects in car
Othar objects in

= Vehicle controls

Eating. Drinking
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In-Venicle Systems: UT-Dirtve

DCRSS

Close-Talk Mic.

?( Hands-free

Microphone Array

Heart rate&
Blood Pressure

Brake & Gas Pedal Sensors ' Data ACqUiSitiGn
OBD-2 (CAN-Bus) U nit

John.Hansen@utdallas.edu Slide 5 VTTI Meeting — CRSS-UTD UTDrive project Aug. 25-27, 2008



N LEE

il i ?
5|Ie Edit View Tools Bookmarks 7 Track: Distraction Task

= E Dée % & @ ym il S Tirne: 00:00:00 - 00:01:20 (18 frames)

2 e . - P e Attributes

Loading video o i = y g type: Change Sorting - Level 1
codec: Intel Indeo 5.0 = ¥
sereen size: 176144
frame rate; 15,0001 447 26867676 s

Current specification:
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& Annotation:

Speech

In thik track the recorded conversation can be manually dictated. In future versions this may be done with dictation software

Driving |
BehaVIor I |wiatervien Pa George Bush Access East Lookout Drive Waterview Parkway

Route Info
Lane Change in Progress

Distraction Distraction Task 16 | D Finding - Leva Cellphone operation
Tasks

© Speech —voice dialog in car, information access

© Driver —actions (head, hands, eyes, etc)

@ Car —exterior (context of road conditions, weather, etc)

@ Car —CAN-bus (steering angle, vehicle speed, brake, acceleration,..)
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157])| UTDrive: Distraction Detection

DiGIRISIS

Data: 8 Drivers

Two GMMs: Neutral vs Distraction models

Two modes:
Route-Dependent: Train & Test on the same leg of the route
Route-Independent: Train & Test with the whole route

5 seconds worth of data/token A\’A

Speaking
over phone

o

= ; 400m
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L‘J_!l AmericanAirlines’
... ﬁ 180 : 3

Route-Dependent Model Route-Independent Model
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‘ UTDrive: Distraction Detection |

Response Delay for American Airline Dialog System
Pause Distributions for AA Dialog Questions

pause distribution for A2 dialog in Booth (total sample paoints 101)

pause distribution for A4 d|alng in Car [tn:ntal sample points 109)
014
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In a Vehicle — Driving Case In a Booth — Neutral Case
Mean: 0.948 sec Mean: 0.694 sec
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UTDrive: Distraction Detection

Steering Angle

Normalized Short-term variance = 1.21 Normalized Short-term variance = 0.27
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Normalized Short-term variance = 1.69 Normalized Short-term variance = 0.82
Increase 40% O - Increase 203% O 3

© Driver maintains smoother steering degree in
neutral vs. distracted driving
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UTDrive: Distraction Detection

nLd Distance éOistraction Level

DRIVER

LC

CO

MP

CT

1

10.6436

16.1577

18.5362

19.0907

2

14.2011

14.6433

19.6111

15.5726

KL(p.q)= p;log,(p;/q;)

p - reference probability distributio
g - arbitrary probability distribution

Distraction
— Task
Model

1-8 Drivers included
DISTRACTION TASKS
® LC — Lane Changing

Neutral
Model

:Awf

7

15.8742

30.2861

14.4747

25.8047

8

12.9468

12.4495

14.5173

12.7812
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14.1566

16.7162

20.1272

18.4377

Result
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® CO — Conversation
® MP — Mobile Phone
® CT - Common Tasks
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IEEE ICASSP 2008 Panel Session:
Human behavior signal processing
for vehicular applications

Organizers:
Hakan Erdogan, Sabanci University, Turkey
and
Kazuya Takeda, Nagoya University Japan

| ——
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Panelists

®John H.L. Hansen, UT Dallas, USA

®Mats Viberg, Chalmers Institute of Technology,
Sweden

#®Toshihiro Wakita, Toyota Central R&D Lab., Japan
®Shane McLaughlin, Virginia Tech, USA
#®Juan Carlos De Martin, Politecnico Torino, Italy

e g

II'I.I

Moderator
Huseyin Abut, San Diego State University (Emeritus)

& Sabanci University, Turkey

Organizers

Hakan Erdogan, Sabanci University, Turkey
Kazuya Takeda, Nagoya University Japan
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In-Vehicle Publications

NEW: Drive-BEST DVD

Sample Data Sets on Driver Behaviour Signals
Kazuya Takada
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BOOKS: x\[ entaton ,,] A

[1] K. Takeda, J.H.L. Hansen, H. Erdogan, H. Abut, In-Vehicle Corpus and Signal
Processing for Driver Behavior, Springer Publishing, 2008

[2] H. Abut, J.H.L. Hansen, K. Takeda, Advances for In-Vehicle and Mobile
Systems: Challenges for International Standards, Springer Publishing, 2006.

[3] H. Abut, J.H.L. Hansen, K. Takeda, DSP for In-Vehicle and Mobile Systems,
Springer Publishing, 2004.
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DSP for In-Vehicle Systems & Safety

2D5P technokgies i adaptive antomohbiles

aDriver status monkoring amd distraction detection

2inVehiclke dialogue systems and human machine interfaces
SChallenges in video and audio processing for in-vehicle products
ShMultisensor fusion for driver 1D and robust driver monkorng
2Vehick to Vehicle, Vehick to Infrastruchure wirekess technologies
“Human factors and cognitive science inenhancing the safety
STranspotaion endinesring wenues

#Biomechanics amd accident research

IMPORTANT DEADLINES

Extended abstract submission (1-4 pages)
Hatification of acceptance

Full paper submission

Workshop date
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Hovember 1, 2003
Felruay 1, 2003
March 1, 2009

June 26-28, 2009
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