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DOWNLOAD | BASIC FACTS To TALSITY MODELS

http://isp.uv.es/code/visioncolor/vistamodels

WA
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Mechanistic Models: Following Hubel-Wiesel
and McCulloch-Pitts, our madels are cascades of two
basic elements: (a) a linear transform (not necessarily
convolutional set of receptive fields), and (b) a
nonlinear saturation (either divisive or subtractive)
describing the Ir
Wea have played with different versions of such

the linear units.

elements. For the linear part we explored center-
summound units, local-DCTs, Orthonormal Wavelets,
o F v ts and Lapl Pyramids. For
the nonlinear part played with different adaptve

nonlinearities such as the Divisive Normalization and
the subtractive Wilson-Cowan equations. See [PLoS
2018] for a comprehensive account of the maths, and
[ArXiv 2018] for the eguivalence between the
considered nonlinear modeis, These models have
been tuned to reproduce basic psychophysics such
as contrast curves and subj image
distortion.

The Toolboxes in the VistaModels site are organized in three categories of different
nature: (a) Empirical-mechanistic Models, tuned to repreduce basic phenomena of
color and texture perception, (b) Principled Models, derived from infc ion theoretic
arguments, and (c) Engineering-motivated Models, developed to address applied
problems in image and video processing.

The algorithms in VistaModels require the standard building blocks provided in the (more
basic) toolboxes VistaLab and ColorLab. However, the necessary functions from these
more basic toolboxes are included in the packages listed below for lhe user convenience,

Download Toolboxes!

(A) Empirical-mechanistic Models:

*V1_model DCT_DN_color
# Linear transform: YUV chromatic channels and local-DCT

« Monlinear transform: Divisive Normalization (between frequencies in a single
spaltial region)

*V1_model_wavelet_DN_color
+ Linear transform: YUV chromatic channels and Orthogonal Wavelets
+ Nonlinear transform: Divisive Normalization (intraband only)

* BioMultiLayer L NL_color
+ Biologically plausible 4-layer network (linear+naonlinear cascade)

- I Q, Buscar

Statistical Principles: The emergence of (a) specific
sensors (e the red and green curves), or (b) specific
discrimination properties (ellipsoids in gray) may be understood
as an adaptation to the statistics of natural input (samples in
blue). We have used these Barlow-style information-theoretic
priciples in two ways: unfolding the dala manifolds [Front
Human Neurcsci. 15], and janizing the data

[EEE Trans. Meur, Nels. 11].

Interestingly, nenlinearities of the Human Visual System (from
retina [J.Opt. 93] fo cortex [Im.Vis.Comp.00. Neural Comp.10])
have remarkable statistical effects tool.
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@ Counclusious

L‘PLoS 201
Derivatives and inverse of Linear+Nonlinear Neural models
http://arxiv.org/abs/1711.00526
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In praise of artifice reloaded http://arxiv.org/abs/1801.09632
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Appropriate kernels for Divisive Normalization explained by @
Wilson-Cowan equations http://arxiv.org/abs/1804.05964
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