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Do Humans Integrate Orientation Information? 

Pre-saccadic view Post-saccadic view 

•  Why throw away information? 

•  People are good at cue combination 

•  We do it all the time 
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Theory: Optimal Cue Integration 
Internal Psychophysics 

•  Why bother integrating? 
•  How to measure? 
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Task: Orientation Discrimination 

Both Periphery only Fovea only 

Peripheral 
(100 ms) 

Saccade cue 
(until saccade) 

Foveal 
(200 ms) 

Contrast adjusted to equate 
foveal and peripheral uncertainty 
(measured independently) 

Clockwise/Counter-Clockwise? 

Gaze
Fixation cue

Result: Integration of Orientation Information 

Example subject 

CW CCW 
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How Good are Humans at Integrating Orientation Information? 
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How do Humans Integrate Orientation Information? 

Peripheral 
(100 ms) 

Saccade cue 
(400 ms) 

Foveal 
(200 ms) 
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Theory: Perturbation Analysis 
Periphery dominates (wp = 1) Fovea dominates (wp = 0) 
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Peripheral perturbation: 

Orientation (deg)

-3 0 3

P
ro

b
[C

lo
c
k
w

is
e

]

0

0.5

1

Orientation (deg)

-6 -3 0 3 6

P
ro

b
[C

lo
c
k
w

is
e

]

0

0.5

1

Perturbation (deg)
-6 -3 0 3 6

Bi
as

 (d
eg

)

-6

-3

0

3

6
Fit

Peri
ph

ery
 do

mina
tes

 

Fovea dominates 

Result: Weighted Sum of Views 
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Target orientation (deg)
-6 -3 0 3 6

Pr
ob

[C
lo

ck
w

is
e]

0

0.5

1

Pe
rtu

rb
at

io
n 

(d
eg

)
-3

0

3

Perturbation (deg)
-6 -3 0 3 6

Bi
as

 (d
eg

)

-6

-3

0

3

6
Fit
Ideal

Fovea or Recency? 
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Conclusions 
• Do humans integrate orientation information across eye 

movements? 
•  Yes 

• How good are humans at integrating orientation 
information? 
•  Pretty good, not perfect 

• How do humans integrate orientation information / what is 
the integration rule? 
•  Well described by weighted sum 
•  Fovea is overweighted 
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Thank You 
• People: 

•  Lab for Computational Vision 
•  Michael Schemitsch 

•  Funding: 
•  James S. McDonnell Foundation 

• Questions/Comments:  

• elad.ganmor@gmail.com 
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