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The simultaneous contrast (SC) illusion has served as the starting point for many studies of brightness
perception. In the standard display shown below, this illusion is a weak one (the square on the lighter
background appears only marginally darker than the other square). Other manipulations, such as the
inclusion of cues suggesting specific kinds of perceptual organization, shadows or transparency are needed
to enhance the illusion. An important implication of this observation is that edge-contrast cues, by
themselves, can only induce a very weak brightness effect. More global scene-level attributes appear to be
needed for generating the more striking brightness illusions.

Here we probe whether the brightness illusion in the classical SC display is indeed a weak one. An
alternative explanation of the illusion’s weakness is that some aspect of the display makes it difficult to
compare the relative brightness of the two squares. A crude analogy to this issue is the following: imagine
that the left and right halves of the SC display were on two separate walls, one in front and the other behind
an observer. The observer can only look at one wall at a time. This setup would make it difficult for the
observer to assess just how different the two inner squares are. Is there a similar factor at work here? Is it
possible that if we could somehow facilitate the comparison, we would find that the brightness difference in
the classical display is larger than what we have believed so far?

The most straightforward way of facilitating the comparison is to make the two small squares sit adjacent to
each other. However, a simple implementation of this idea does not work. If we just translated the two
squares towards each other so that they touch at their boundary, the continuity of the resultant rectangle
effectively destroys the illusion. This is shown below. The two squares lose their distinct identities and the
rectangle formed looks homogenous.



How else might we bring the two squares together? We have used stereo-fusion for this purpose. The idea
is to bring the two squares next to each other in the cyclopean view while leaving them apart in the physical
display. We treat the two halves of the simultaneous contrast display as a stereo pair. The tricky issue here
is to somehow avoid confounds due to luminance averaging. It is possible that any brightness differences
observed between the two inner squares could be due to the luminance of one being averaged with the
darker background and that of the other with the lighter background. While it is not certain that luminance
averaging will happen in this setting (Chris Tyler's work has shown that averaging takes place only when
the luminances are quite close to each other), we would want to be absolutely sure that this is not a
confounding factor. In order to control for this problem, we have designed the display shown below. The
colored dots serve as anchors for fusion. Once they are put in register, the two inner squares are placed side
by side and the luminance with which they could potentially be averaged is the same for both of them. (It
helps to fixate on the upper or lower triad of dots; fixating on the smaller squares tends to make them fuse.)
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When viewing the two squares side-by-side in the cyclopean view, they are perceived to have a significant
brightness difference, much larger than what is evident in the original display. This seems to suggest that a
potent brightness illusion may in fact exist in this display, but some extraneous factor interferes with our
ability to compare the two brightnesses. This result has important implications for the relative roles of low
and high-level factors in explaining brightness perception.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


