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Equisalience Analysis: 
A New Window Into the Functional 

Architecture of Human Cognition 

Charles E. Wright, Charles Chubb, 
Alissa Winkler, and Hal S. Stern 

Different dimensions of visual sensitivity play different roles in visual pro

cessing. We see this neurophysiologically in the specialization of brain regions 

for various sorts of visual information. For example, as discussed in this chap

ter, the magnocellular layers of the lateral geniculate nucleus (LGN) convey 

information about achromatic luminance variations of low spatial and high 

temporal frequency, whereas the parvocellular layers carry information about 

both chromatic and achromatic variations of high spatial and low temporal 

frequency (Livingstone & Hubel, 1987, 1988). Psychophysics also reveals that 

different sorts of visual information play different roles in visual processing. 

Consider that acuity for luminance modulations is much higher than acuity 

for either (a) equiluminant, chromatic modulations (e.g., Mullen, 1985) or 

(b) modulations of texture contrast (Sutter, Sperling, & Chubb, 1995). Apparently, 

variations in light intensity (compared with variations in color or in texture 

contrast) have special status in conveying information about fine detail in the 

visual scene. By contrast, Chaparro, Stromeyer, Huang, Kronauer, and Eskew 

(1993) investigated detection of briefly flashed, small (between 5' and 15' of 

arc) foveally presented spots; spots could differ from the background either in 

color (either redder or greener than the yellow background) or in luminance 

(either brighter or darker than the background). Over the range of spot sizes 

and durations tested, participants were generally more sensitive to chromatic 

than to luminance differences, leading Chaparro et al. to claim in their title 

that "Colour is what the eye sees best" (p. 348). They also concluded, based on 

differences in temporal and spatial summation, that different signal processing 

streams are used to produce the luminance and chromatic judgments.

These considerations suggest that to understand human visual processing, 
we need to understand what sorts of visual information (which dimensions of 
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