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Agenda

 Driver Distraction

* Driver Monitoring

« Use Case Driver monitoring and alerting

 Logical Architecture

« SafeHMI Pedastrian alert flow sequence

« Demonstrator setup

* Video presentation of Driver monitoring and alerting UseCase
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Driver distraction

Dealing with driver distraction.
Drivers engage in a large variety of activities.
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THE EFFECTE OF SECOMDARY
TAEKS ON HATURALISTIC
DRIVING FERFORMANCE
The 100-Car Maturalistic Driving Study

Frasa || = Resulis of the 100-Car Fiskd
[Expanmant
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Driver distraction

Odds Ratio for Secondary Tasks in the 100-Car Study

Type of Secondary Task Odds Ratio . . . . .

Reaching for amoving object  8.82 Odds ratio indicates the likelihood of an

ook 2t Extemal Object Increase In risk associated with that activity.
Applying Makeup 3.13

Dialln; a Han_d Held Device 2.79

e o Example: | |
e e cer a8 Driver is 3.38/times more likely to be in a
ot Trom sn open Contaner 108 crash / near-crash while reading and

e e wdjacent seat o0 driving than if she/he were just driving

Child in Rear Seat 0.33 norm al Iy
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Driver Monitoring

Goal : Detection of driver distraction situation

g
ll'.":l
Illl

GENIVI Copyright © GENIVI Alliance 2016 | October 19,2016 | 6



Driver Monitoring

Visual, acoustic and thermal sensors to observe the driver state

Acoustic information
Pitch
Intensity
Speaking rate

Environment model
Inside and outside
vehicle

Thermal information
Facial temperature

Visual Information
Eye movements
Head pose
Facial expressions

Sensor information
fusion

Archive and Transfer
to other applications

Analysis and Interaction

Driver alert (in critical cases)



Driver Monitoring
Eye Movements

» Saccades
Movements of eyes that are aimed at focusing the visual
attention to a different object.

* Fixations
Movements of eyes which stabilize the retina on the
object of interest.
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Driver Monitoring
Eye Movements

v | Stop length, when the eye fixates,
o . S varies from 100-600 ms
3 ] 3 During stops the brain processes
Fixation S 8 the visual information received
from the eyes. )
- Saccades are jumps | ,é
| from fixation to fixation. 2
*1 Average length of a saccade
\ IS about 20-40 ms.
During this period the eyes don't
The area of : h ¢
send visual information to the
brain.
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Driver Monitoring
Foveal and peripheral view

more focus

Peripheral View
Less focus,
Movements visiblle

Peripheral View
Less focusd,
Movements visiblle
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Left human eye
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UseCase Driver Monitoring & Alert

Pedestrian outside foveal area detected
Driver alert (Audio/Visual)

Peripheral View Peripheral View

P (

UTU
|l . Driver Visual field
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Logical Architecture

Fixations can be turned On/Off

Eye-tracker data
SysTime

Gaze point,

Eye positions

m videoin JESCHIEEC] O Fixations
‘ Cal.- Saccades :

Cabin Camera >Screen-

Eye-tracking cemlinizs Object channels
SysTime
ChanO: Pedastrians
Chanl: TSR
Chan2: CARs U puale

g Chang3 :Buildings Alerts
, Videoln Chan4 Lane Detection .
(F:garzte_r\:ew b ectDeteet Object Channels
_ _ ject-Detection SysTime
Object detection @E Chan0: Filtered Pedastrian

Transf _ P Chan1: Filtered TSR
raSns Offi= N\ Chan2: Filtered CARs
CrEeh HiH Chan3: Filtered Buildings
Coordinates
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SafeHMI pedastrian alert flow sequence

Pedatrian appears Pedatrian comes closer
Not in foveal view Still not in foveal view

Pedatrian alert is risen

Driver recognises Pedastrian Pedatrian alert is dropped

..': Legend
. .":l . . . .
l. l 1 O Fixation Pedastrian Alert
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Next steps

Vehicle Architecture modelling

Logical
Architecture

System
Software
Architecture

Vehicle
Network
(Bordnet)

Feature/Function

List of features/functions
Driver Monitoring& Alerts

Network of logical
functions

Network of Software
components

Board Network
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Next steps
High Level Cockpit Architecture

venicle (a US connectea via poard networ

Cockpit Cloud

gle| [ D R A
InstrumentCluster HeadUpDisplay MainDisplay

15026262, safety related content

& eHorizon
B Vehicle

uonesedas awi] adeds
uonesedas awi] aoeds

| i |
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Publish Subscribe
Topic Topic
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Next steps ////

Further usecases for driver behaviour monitoring

- Drives according to g
speed limit o -

i Hermsdorf-0st
Speedsignal 1

« Direction prediction
Route/Destination

- Safe lane change
prediction
Side view traffic

®
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Demonstrator Setup

Modeling

3D City model

« add traffic signs,

« traffic lights,

« and cars according
to the requirements

3D cabin model
 Dashboard
e Center stack

Camera(s)
 In-vehicle
* Front View
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Demonstrator Video

First, we determlne the user's 3D gaze]
position in the e _environment (red do)s.
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PVAVideo.mp4

Next steps

* Requirements capture and ASIL classification
» Define Functional Architecture
* Define HW/SW-Architecture(s)

« Step planning for integrating concept into

Cockpit Architecture
ii'ii
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This work was done in collaboration with
Dr. Michael Feld

German Research Center for Artificial Intelligence
(DFKI)

Saarbricken, Germany
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Thank you!



