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To detect and to swerve… 



University of Iowa 
National Advanced Driving Simulator 

 





Naturalistic Driving 



Broader context 

• Mental model development of drivers and AVS 



 



Bridging the Gap With 

 

Launched in October 2015 by University of Iowa and NSC 

As of September, 2017 > 6.4 Billion Media Impressions 



New Testing 

 



Iowa’s Automated Vehicle Proving 
Grounds 



Iowa DOT AV HD Mapping Data 



Understanding driver state 



Deep Learning: 
Heat map of facial features and joints 

• Prof Steve Baek, University of Iowa  

(a) (b) 

Figure 1. (a) Real-time tracking of 3D face pose and the key landmarks using a single Raspberry PI camera. (b) Real-time detection of major joint locations with a deep convolutional neural network. (from left to right, top 

to bottom) Detected joints; heat map of pixels likely to be a wrist, elbow, head, chin, shoulder, hip, ankle, and knee. Note that ankles and knees are not visible from the camera angle and therefore the algorithm returned false 

results. 



Specific areas of interest 



Real-time state detection 

 

Figure 1.  Proof of concept demonstrated at the University of Iowa  
  

Figure 7.  Spatio-temporal surface geometry scan (4D scan) of various facial expressions done at the University of Iowa. 



Conclusions 

• Many perspectives needed to understand and 
enhance driver mental models in AVS 

• Understanding driver state in real-time critical 

• Broad based education on ADAS and AVS 
principles also key 

Figure 7.  Spatio-temporal surface geometry scan (4D scan) of various facial expressions done at the University of Iowa. 
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ありがとうございました 

Thank you 


