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curved thresholds?
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Relative reliabilities of disparity 
and texture cues vary with slant

Result: predicted thresholds 
follow curves - not lines

Hillis et al found texture and 
disparity cues combined via 
a weighted sum.

Data not fully explained 
by presence of only one 
estimator.

Perhaps texture aniso-
tropies perceived 
where elongation 
expected from slant 
estimator.

Can two mechanisms 
(slant estimator and 
texture anisotropy
detector)  explain 
response pattern?

Q uestions & D ata

Predictions

Independent & CombinedIndependent Estimators
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DMV

People do not have access 
   to disparity and texture  
   cues alone.
              People instead have 

      access to two combinations 
of disparity and texture, each 
of which is relevant for a 
different perceptual judgment.

Color Vision Analogy

B ack ground

D ata

C onclusions

Disparity and Texture Gradients are Combined in Two Ways
Johannes Burge1, James M. Hillis2, Michael S. Landy3, and Martin S. Banks1 
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l 3 interval  forced choice
l 2-down, 1-up stai rcase
l 1.5 second presentation
l N o feedback
lT hree perceptual  judgments made in separate task s
					a) O ddity: S elect di f ferent surface by any cri teria

     b) S lant:  S elect surface with di f ferent slant

     c) A nisotropy: S elect surface with di f ferent texture

                                    or di f ferent texture element distribution                   
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Anisotropy Detector
(difference operation)

slant specified by disparity
slant specified by texture

ST = SD = SC
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L + M mechanism
codes luminance.

L - M mechansim
codes red vs. 
green opponency

    M-cone 
activation

   
  L
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L - M

Noordlander, Heuts, & Koenderink (1981)

Color vision uses 
two combinations 
of L and M cone
outputs without 
retaining access
to L or M cone 
outputs alone.

A  = SD -  ST
~

SC = wDSD  + wTST  

          cues 
combined?

weighted
sum

shading

Multiple cues are relevant for 3-D perception
          Are cues combined?  How?
          Is access to individual cues lost?

         Where does conscious 
perception have access?

                                        Hillis et al. 
                          (2002) found evidence that cues 
                  (disparity & texture) are combined 
       and that access to individual cues is lost.

motion parallax texture gradient disparity gradient
H il l i s et al . (2002)

O ddity T ask : identi fy odd stimulus on any basis
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Thresholds for 
discriminating 
comparison sti-
mulus displaced 
away from stan-
dard in various 
directions in 
stimulus space.
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d: viewing distance
S: standard slant

SD  - ST

  SC  - ST 

H ow can anisotropic textures be detected? 
1) C ompare slant f rom dispari ty to slant 
f rom texture (i .e.                 ).
2) C ompare cue-combined slant estimate to 
slant f rom texture (               ).  

W hen texture is i sotropic: ST  = SC

A re the discrimination contours f rom 
H i l l i s et al .'s oddity task  simply the 
combination of  a slant estimator and 
a texture anisotropy detector?

Thresholds based on superposition 

of independent & com
bined

shadingmotion parallax texture disparity


