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Naive View: Colour & The Visual Field
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http://www.pnas.org/lookup/doi/10.1073/pnas.1922294117
https://linkinghub.elsevier.com/retrieve/pii/S0010027720300871
https://academic.oup.com/nc/article/doi/10.1093/nc/niw023/2970153
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Receptor density (mm~=2 x 103)

Eccentricity Issues: Neurophysiology & Behaviour
/. / V +

Optic disk

’ l — - 1 = - —
80 60 40 20 0 20 40 60 80
Temporal Eccentricities (degrees) Nasal
Fovea

a _
s O N=5
"
G w
Y o a
K w w
Q

H J

D
~Au<iirp K
8"y
0 ¢ R
F

S— (L + M) cone contrast
o

-6 -4 -2 0 2 4 6

L —M cone contrast


http://www.annualreviews.org/doi/10.1146/annurev-vision-082114-035733

Capturing Colour Experiences: Similarity Relationships
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https://www.osapublishing.org/abstract.cfm?URI=josa-54-2-256
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3990488/
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Capturing Colour Experiences: Similarity Relationships
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Gordon & Abramov, 1977; Ayama et al., 2004; Sakurai et al., 2003



https://www.osapublishing.org/abstract.cfm?URI=josa-67-2-202
http://proceedings.spiedigitallibrary.org/proceeding.aspx?doi=10.1117/12.522240
https://www.osapublishing.org/abstract.cfm?URI=josaa-20-11-1997

To Scale Or Not To Scale?

Cortical Magnification

A Map of retinal eccentricity
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Tvler 2015; Gordon & Abramov, 1977; Freeman & Simoncelli, 2011; Giron et al., 2018
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http://journals.sagepub.com/doi/full/10.1177/2041669515613671
https://www.osapublishing.org/abstract.cfm?URI=josa-67-2-202
http://www.nature.com/articles/nn.2889
https://philosophyofbrains.com/2018/04/13/symposium-on-haun-tononi-koch-and-tsuchiya-are-we-underestimating-the-richness-of-visual-experience.aspx

The Experiment

Online participants (MTurk)
Screen size & viewing
distance calibrations
e Eccentricity
o Central: 1 DVA
o Peripheral: 10 DVA
e Size
o 0.1-2DVA
o Peripheral Scaled: 4.5x
o Peripheral Fixed: 1x
9 Colours
250 ms presentation
~30 minutes for 243 trials

Slowed down



Results
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Colour Similarity Across The Visual Field

Central Peripheral
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N =73, 1-way ANOVA on Fisher-transformed data, Correlation ~ Comparison, p = 0.81

10



Effects of Scaling: Small Stimuli Look Different
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Detecting Within-Subject Colour Inversion
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Simulating & Detecting Inversion
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Colour Inversions Are Detectable
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Central Peripheral
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N=73

t-test (identity, invert) on
Fisher-transformed data
with Bonferroni correction

p <0.001

ideﬁtity invert
Swap 14



Conclusions & Takeaways
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Conclusions & Takeaways

e Colour experience structure probably equivalent across the visual field
e Sufficiently small stimuli elicit inequivalent colour experiences
o But not so if accounting for cortical magnification

e Most (within-subject) colour inversions are detectable
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Supplementary Slides
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(Some) Colour Swaps Are Detectable
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N=73

t-test (identity, random)
on Fisher transformed
data with Bonferroni
correction

p < 0.001 for all (identity,
swap) comparisons

19



(Some) Colour Swaps Are Detectable

1.00- N=73
t-test (identity, rotate) on
0.75- Fisher-transformed data
with Bonferroni correction
S 0.50- p < 0.001 for all (identity,
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Refined View: Veridicality vs Experience

STIMULUS BEHAVIOUR EXPERIENCE

“[We] have the immediate impression of a rich, colourful experience...
...here, we show that this impression is surprisingly inaccurate.”

The peripheral experience may well be inaccurate, but is it actually any different?

Cohen et al., 2020; Cohen & Rubenstein., 2020 21
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Test Case: Color Inversion (And Other Swaps)
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Screen Size Calibrations
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Fisher-Transformed Correlation

Fisher-Transformed Plots
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Control Data
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Analysis - Just merge this into the other slides...
e Within-subject

o Main diagonal (identification across the field?)

o CC (vs CP) vs PP comparison (same similarity structure across the field?)
e Between-subjects

o  Stimulus size effect?
e Simulations (using real data as the basis)

o Effects on correlation distributions of various swaps
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Within-Subject Colour Inversion?

Central Peripheral
000000000000000000

i




(Some) Colour Swaps Are Detectable (-

Peripheral Central
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Data
Fisher-transformed

t-test (identity, swap)
with Bonferroni
correction

p < 0.001 for all
comparisons
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