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• Journal of Physiology, http://jp.physoc.org/content/581/3/893.full 

autism



Brain (May 2005) 128 (5): 1038-1048. http://brain.oxfordjournals.org/content/128/5/1038.full 



• The subjects with autism spent a smaller 
percentage of time examining the core features of 
the face (eyes, nose and mouth; subsequent 
analysis showed this effect to be driven by less gaze 
time to the eyes and nose).  
Also, when gaze data were analysed in terms of 
fixations, fewer of the autism group's fixations were 
to these core facial features, though these 
differences were not significant at the level of 
individual features.  



•
•

•

•

[Franchak2010] (NYU) 

 



•
– The World in Eye 
–

•
[Nitschke and Nakazawa, ICCV2009, CVIU2011] 

 

•  
[MIRU2011] 
–  v.s  
–  
–  
–  
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The World in an Eye [Nishino and Nayer, CVPR04] 

•



Eyes for Relighting [Nishino and Nayer, SIGGRAPH04]  

•
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–
•  (Nishino & Nayar, IJCV 2006) 

[mm]:  
rL = 5.5    rC = 7.8  dAL = 2.18    dLC = rC - dAL 
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Cross Section Model Overlap Geometric Eye Model 



 





•
– The World in Eye 
–

•
[Nitschke and Nakazawa, ICCV2009, CVIU2011] 
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[MIRU2011] 
–  v.s  
–  
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Security Commerce Interaction/Communication 

Mobile Special Displays Driver Assistance 
20 



[Nitschke and Nakazawa 2009, 2011] 
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Applications 
• Display-camera system enables novel interfaces 

 
 
 

 
 

 
• Non-intrusive realization of eye tracking systems 

1. Display-camera calibration in advance 
2. Eye pose estimation at runtime 
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Gaze-based Interfaces Gesture/Body-based 
Interfaces 



•
– The World in Eye 
–

•
[Nitschke and Nakazawa, ICCV2009, CVIU2011] 

 

•  
[MIRU2011] 
–  v.s  
–  
–  
–  
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– Tobii, NAC, etc .. 



• L. Young and D. Sheena, “Survey of eye movement recording methods”, 
Behavior Research Methods & Instrumentation, 1975.  

Electrooculography  (EOG) :  
 

 -  



 �  







•







•
–

–
–

•
–

–

•

Babcock et al, 2004 

Wu et al, FG2004, 2004 

OMRON OKAO Vision 
(http://www.omron.co.jp/ecb/products/mobile/) 
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(High Framerate Programmable Illumination Projector (HF-PIP)) 

Power module and Controller 

Power LED Array LED / Lens Unit 
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LED  
LED (0.05ms)  

LED ( ) 



•
•

� VLCC



Nishino & Nayar, 2006 
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•
catadioptic system

• Agrawal : 
�

 
Analytical Forward Projection for Axial 
Non-Central Dioptic & Catadioptric Cameras
Agrawal et. al , ECCV2008 

 



Light Transport 

  

 

 

 
 

 



Gaze Reflection Point (GRP)  
 

→  

Gaze Reflection Point (GRP) 
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9 LED 
: 2.8m 



•
–

•
–
–

•
�

 

OFF ON  

LED 

 
( + ) 



[deg] SD[deg] 

User 1 2.37 -- 

User2 2.91 -- 

 2.64 -- 

[deg] SD[deg] 

User 1 3.04 0.678 

User2 2.85 0.876 

User3 3.69 1.342 

User4 2.75 1.012 

User5 3.54 0.759 

 3.17 -- 

 

HF-PIP  



Visual axis Optical axis

D. Atchison and G. Smith, “Optics of the Human Eye”  

 
 



Biological
• Visual axis Optical axis

–

– Leave-one-out
•



•

#  
 

1 3.04 2.29 

2 2.85 2.32 

3 3.69 2.45 

4 2.75 2.13 

5 3.54 2.54 

Ave. 3.17 deg. 2.35 deg. 
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