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BLACK BOX

Portilla-Simoncelli Model? Extending the Model to Synthesize Better Color Images?

output o
What is visual texture?

* A repeating visual pattern

(e.g., the web of a basket)
—®

plenopticl) in a Nutshell

The Portilla-Simoncelli Model:

Goal: facilitate model understanding . Purpose: to evaluate if model

stimulus parameters response metamers are similar to
S r perceptual (human) metamers.
* Output: a tensor summarizing
Not “texturiness” of image.
—Q simulating  Advantage: compact: “only” has
— @ response r 710 parameters vs. 130 mio.
~ (VGG19) & interpretable.
Not fitting
©® | parameters Original ~ V1-like Spatially
natural  receptive fields averaged V1
V) images . products
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Comparison to a DNN:
Style-Transfer?: Initiali
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Perceptual Metamers: B
Physically distinct stimuli ) |
but perceptually the : ,

P P 4 * Synthesis of Metamers: 8
same. . 5 &

Gaussian White Synthesized S §={

Model Metamers: Noise Metamer ¢ if

Physically distinct but same Color matching experiment as an

. example for perceptual metamers. Outlook & Future Work
model representatlon. xamp P P

lteratively update start
image until its statistics
match those of target image.

| *Instead of averaging over entire image, generate image statistics based on smaller pooling windows [3].
Adversarial examples classified _noise __ “Ostrich” *Add end of line statistics as in [3].

Another example: Correctly  Additive  Classified as
(Szegedy et al. (2013)): =—> [
Perceptual metamers

to humans are not
metamers for the

model.
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*RGB: Used in screens and cameras, based on
mixing red, green, and blue light.

*Long, Medium, Short (LMS): Based on how our
eyes perceive colors using different types of cone
cells (L, M, S).

* Opponent Process Color (OPC): Based on how
our brain processes colors in opposing pairs.
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