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1 ~ Introduction

Contrast is important.
We spend most of our waking hours looking at patterned regions (non-zero contrast).
We spend very little time looking at un-patterned areas (zero contrast).

A few years ago we discovered a rather surprising effect of short-term adaptation to contrast:
-1 Straddle Effect}

A Straddle test pattern is composed of two Test contrasts that straddle the Adapt contrast
(one of the Test contrasts is below the Adapt contrast and the other is above it).
Example test patterns are shown under section “2 ~ Methods”.

Performance is very poor on Straddle test patterns.

Performance is much better on and test patterns
(the two Test contrasts are both below the Adapt contrast or both above it).

Performance declines again for Far Below and Far Above test patterns.
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We suggest that two different processes/zones underlie performance...
In the center is the “Buffy zone” where contrast comparison produces the Sl [oI[-H3i{-159.
At the ends is the “Weber zone” where contrast normalization produces Weber-like behavior.
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Some details of the methods...

* Observers were paid Columbia UnlverS|ty undergraduates with normal or corrected-to-normal vision.
 Each pattern was a 2x2 grid of Gabor patches. We have also used a 15x15 and get the same results.
 The grid was centered at fixation and surrounded by a large gray field.

e Gabor patch orientation was the same through a trial.

e Gabor patch spatial frequency was about 2 cycle per deg at the viewing distance of 0.9 meters.
* The mean luminance was approx 50 cd/m”2.

 Observers were given feedback about correctness of their responses.
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3 ~ Data & Predictions

Far Below \Stralddle/ Far Above
o 100 1 L :/’:‘0’:“«000 000 n'?‘ ‘ 1
59 T ol 00T Sy Observer:
S5 SYP
83

& ol O .N“ Ot W' o %0 “ o
75 ’o "!f<\:'i‘;\l‘). Y
50 T

-100 -75 -50 -25 0 25 50 75 100
Average test contrast (%) — Adapt contrast (%)

L(x,y,t)
—>

¢ ¢ Data +2 SE
== Predictions from model in section “4 ~ Model”

¢ Adapt contrast

Observer: NA

Observer: SYP

Adapt
100 contrast:
75 0%
50
100 ) A‘(ll)‘l, q4Id O ‘
75 25%
50
T
® 100
-
O
© 73 50%
-
@ 50
O
-
(b
all
100
75 75%
50
1 00 QLY iei‘)
.‘ .(D.
73 100%

o0

0 25 50 75 100 O 25 50 75 100
Average test contrast (%)

Programi#/Posteri:

4 ~ Model
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For these experiments we assume z = A.
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LIST OF SYMBOLS

C, and C, are the two Test contrasts.
A is the Adapt contrast.
C,=C,- A C,=Cy- A
9rect =0 (or 1) for half-wave (or full-
wave) rectification.
.k, is the power of the rectification
function.
R,R,,and R, are the responses if
A there were no normalization.
wW,Wg,and w, are the corresponding

Non - straddle
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o = Yrect X ‘Ez‘km‘ y

Other Channels
Comparison Level =

Ry = wy % (|Cq|Fm + |Cy*m) R; = wz X (‘ﬁ‘km + ‘Ez‘km)

Other Channels
Monotonic with Contrast

weights (sensitivities).
R is from the On-Off Pair of
channels tuned to the pattern.
R is from the group of other
channels that respond

Contrast Normalization Pool | |
monotonically to physical
POOL = o + RO + RZ contrast.

Ry is from the group of other
channels for which the
comparison level = A.

POOL is the normalization pool’s
response.

_ R o is the parameter of the

Dops = POOL normalization pool.

5 ~ Conclusions & Speculations

The model in section “4 ~ Model” explains well both
the steady-state Sl LI:R3i{:I9Jand the Weber-like behavior.

Predicted Observer Internal Response

The experimental and modeling results together suggest that...

The important quantity in much human contrast processing
Is not monotonic with physical contrast.

It is more like the (un-signed) difference
between the current contrast and the recent average contrast.
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