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• Video presentation of Driver monitoring and alerting UseCase 
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Driver distraction 
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Driver distraction 
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Odds ratio indicates the likelihood of an 

increase in risk associated with that activity. 

 

Example: 

Driver is 3.38 times more likely to be in a 

crash / near-crash while reading and 

driving than if she/he were just driving 

normally.  



Driver Monitoring  
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Goal :  Detection of driver distraction situation  
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Visual Information 

Eye movements 

Head pose 

Facial expressions  

 

Acoustic information 

 Pitch 

Intensity  

Speaking rate  

 

Thermal information 

 Facial temperature 

Sensor information 

fusion 

 

Analysis and Interaction  

 

Driver Monitoring 

Driver alert (in critical cases) 

Archive and Transfer 

to other applications 

Environment model 

Inside and outside  

vehicle  

 

 

Visual, acoustic and thermal sensors to observe the driver state 
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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  

 

  

Copyright © GENIVI Alliance 2016   |   October 19, 2016   |  

 

Stop length, when the eye fixates, 

varies from 100-600 ms 

During stops the brain processes 

the visual information received  

from the eyes. 

Saccades are jumps  

from fixation to fixation. 

Average length of a saccade  

is about 20-40 ms.  

During this period the eyes don’t  

send visual information to the 

brain. 

Source :  www.tobii.com  
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Driver Monitoring                
Foveal and peripheral view   
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Foveal View 

more focus 

Peripheral  View 

Less focusd, 

Movements visiblle  

Left human eye 

Peripheral  View 

Less focus, 

Movements visiblle  



UseCase Driver Monitoring & Alert 
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Peripheral View 

Pedestrian outside foveal area detected 

Driver alert (Audio/Visual)  

Driver Visual field 

Foveal View 

Pedestrian  

detection 

Peripheral View 
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Logical Architecture 
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Cabin Camera 

Eye-tracking 

Front_View 

Camera 

Object detection 

Alerts 

 

 

Eye-Tracker 

Cal.-

>Screen-

Coordinates 

Object-Detection 

VideoIn 

VideoIn 

Eye-tracker data 
SysTime 

Gaze point, 

Eye positions  

Fixations 

Saccades 

 

Object channels 
SysTime 

Chan0: Pedastrians 

Chan1: TSR 

Chan2:  CARs 

Chan3 :Buildings 

Chan4 Lane Detection 

   

Transform -> 

Screen 

Coordinates 

Fusion/Update  

Object_occupancy_grid 

Fixations_grid 

HMI 

Demo Primary 

Screen 

time 

Fixations can be turned On/Off 

Insert/delete 

Insert/delete 

Object Channels 
SysTime 

Chan0: Filtered Pedastrian 

Chan1: Filtered TSR 

Chan2: Filtered CARs 

Chan3: Filtered Buildings 

... 
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SafeHMI pedastrian alert flow sequence 
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Fixation 

Legend 

Pedastrian Alert  

Pedatrian appears 

Not in foveal view  

Pedatrian comes closer 

Still not in foveal view  

Pedatrian alert is risen  Driver recognises Pedastrian  

6 
Pedatrian alert is dropped  

4 

1 2 3 

5 
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Next steps  
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Vehicle Architecture modelling   

SW-C 

  
Feature/Function 

Log. 
Fctn 

Log. 
Fctn 

Log. 
Fctn Logical 

Architecture 

System 
Software 

Architecture 

SW-C SW-C 

Network of logical 
functions 
 

Network of Software 
components 

Vehicle 
Network 
(Bordnet)  

Board Network 

List of features/functions 
Driver Monitoring& Alerts 

Cockpit  
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Hardware  

InstrumentCluster HeadUpDisplay 

SafeHMI HMI 

ISO26262 , safety related content  

MainDisplay 

UTH 

Server 

eHorizon 

Vehicle 
 Data 
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Data Distribution Service  

Publish 
Topic 

Subscribe 
Topic 

Next steps 

Vehicle  (all ECUs connected via board network)  

Cloud  Cockpit 

High Level Cockpit  Architecture 
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Next steps 
Further usecases for driver behaviour monitoring    

• Drives according to 
speed limit 
Speedsignal 
 

• Direction prediction 
Route/Destination  
 

• Safe lane change 
prediction 
Side view traffic 



17 



Demonstrator Setup 
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Modeling  

3D City model 

• add traffic signs,  

• traffic lights, 

• and cars according  

to the requirements  

 

3D cabin model  

• Dashboard  

• Center stack  

 

Camera(s)   

• In-vehicle 

• Front View  
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Demonstrator Video  
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PVAVideo.mp4


Next steps  
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• Requirements capture and ASIL classification  

 

• Define Functional Architecture  

 

• Define HW/SW-Architecture(s)  

 

• Step planning for integrating concept into 

 Cockpit Architecture  
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This work was done in collaboration with  

Dr. Michael Feld 

 

German Research Center for Artificial Intelligence 

(DFKI)  

Saarbrücken, Germany  

 

 



Thank you! 


