
Determining how color and form are integrated within macaque V1 neurons 
through combined neurophysiology and computational modeling
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-- Cambridge Research Systems LCD monitor, 60Hz
-- Animal rewarded for fixating within 0.5o of central spot

-

Typically, we relate changes in neural responses to changes
in stimulus location while keeping eye position fixed. 
But we can also relate changes of activity to changes in eye 
position while keeping the stimulus fixed4. With a large 
enough array of neural recordings tiling a section of the 
visual field, we can measure eye position at millisecond 
and arcminute resolution5. We can then know the stimulus 
position on the retina at photoreceptor resolution, affording 
high precision receptive field mapping. 
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Preliminary neurophysiology results
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2. Nonlinear models best capture complex receptive field structure

DKL color space
Lum axis

L-M axis
S axis Color cloud

1 pixel = 1 arcmin ~ 1 cone

DKL Hartleys Cone-Isolating 

1. Neurophysiological recordings to measure eye movements
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How do V1 receptive fields at the fovea 
process visual information?
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Can we leverage color to investigate
how V1 receptive fields get built up?

Cells with both 
linear & nonlinear mechanisms
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What components can different models recover?
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1. Photoreceptor-resolution eye tracking
2. Methods for recovering subunit structure

What we need:
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Vision is encoded with 
spectrally tuned mechanisms


