Contrast-modulated noise shows an adaptable, rectifying, contrast-comparison process (“Buffy adaptation”)
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» Brief aside on modelling «

Wedfound(ta (;zntrast-ctomparison P"fce:‘»)s th:t Sharp-edged Square-element ..« With uniform noise To account for the poor performance on STRADDLE test patterns,
adapts (to the recent average contrast) an contrast-defined stripes we insert a contrast comparison process in a complex (second-order) channel.
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Here we use contrast-modulated noise patterns. S AC_T & (ﬂ) (ﬂ)
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contrast a bit ABOVE or BELOW the adapt contrast. 1. Measurement 2. Contrast 3. Response to
Square element of local contrast comparison process contrast modulation
: - AC=10 . . . . AC=20 . . . .
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30 60 Average test contrast (C_ ) % rectifies on the contrast dimension (not the luminance dimension)
» Psychophysu:al t"al « bsg a-vg and its zero-point changes (adapts) based on the recent average contrast.
20| 11 1 a0l 11 _ » CONSTANT-DIFFERENCE experiment methods « . N - ) 1 STRADDLE oaft d be invieibl
e rectification were full-wave as shown, a patterns wou e invisible
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A — the adapt contrast — is_always 50% % 1 20+ ; The value of k is determined

g1,C2 ;hthe two cor:tratsts T a ttest- p?étfrr& 242 2 0 . T by an observer’s STRADDLE

avg — theé average test contrast = IS +o2)~ - Q. ﬁ_r — ENO & Non-STRADDLE thresholds.
AC — the test contrast difference —is |C1-C2| % | 60l g e S ‘Ef* ;‘i Adapt contrast = 50%
C1 gr;d_(éz ari f‘}yrAn(r:n etrlg algzuEdCCavg 15;0 AC "-c—', rk < f;%gﬁféi This model explains the Straddle Effect. To explain the full range of results,
T vavg n 72 an - vavg e e T 1 407 T contrast normalization must be added to the model (Wolfson & Graham, JOV, 2009).
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Identify orientation of test pattern’s contrast-defined stripes. o 0 : : : : : : 0 STRADDLE m
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“veartical” ... “horizontal” syp __ﬂﬂ __ﬂ Raie Tl We find poor performance on STRADDLE test patterns relative to test patterns a bit
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» Methodological details «
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* Observers were paid Columbia University undergraduates 40 50 60 40 50 60 40 50 60 C1=36% C1=33% Test contrasts Since we have now found the Straddle Effect for noise patterns
with normal or corrected-to-normal vision. Average test contrast (C_ ) % C2=44%, C2=67% C2=64% threshold as well as grids of regularly spaced Gabor patches, we suspect that
. Eectetdback was 1p6r'ov;<:6IeC?I. e viewing dit 0.6 avg AC=8% AC=34% AC=8 Test contrast this contrast comparison process has to be in any model of contrast processing.
* Patterns were 16 x eg at the viewing distance of ~0.9m. - =8% = 0 =3% .
 The contrast-defined stripe periodicity was 0.5 cyc/deg. » THRESHOLD experiment methods « _ difference cy wy . . PR
- The mean luminance was approx 50 cd/mA2. For each average test contrast (Cavg = 40%, 50%, 60%), adjust Performance on each of these test patterns is equal by definition, A possibility: In most situations, it isn’t raw contrast that counts.
 Each noise check was 2x2 pixels (64 pixels = 1 deg). test_ contrastodlfference (AC) in a staircase (3-ur_)-1 -down, 30 trials). but the STRADDLE pattern’s contrasts actually span the others! Instead, itis something more like the (unsigned) difference
e The luminance of each noise check was drawn from a Estimate (80% correct) threshold for each session (for each Cavg). o bet th ¢ trast and th t trast
binary (or uniform) distribution. Plotted here is the mean of the threshold estimates +or- 1 SE. This Is a huge Straddle Effect. etween the current contrast an € recent average contrast.
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