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independent component analysis
joint entropy

mutual information
generative model
information preservation
likelihood

probability distribution
prior probability
posterior probablity
gradient ascend
scaling factor

mixture of Gaussians
update rule

weight decay
combinatorial explosion
stochastic

unbiased

sparse code

expected value
efficient coding

gain

eigenvector
eigenvalue

basis vectors

weighted sum
maximum information preservation principle
invariance
decorrelation
amplitude spectrum
power spectrum
autocorrelation
translation

marginal entropy
factor analysis
projection pursuit
latent variable

mixing matrix

central limit theorem
overlap

wavelet

orthonormal
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overcomplete

orthonormal wavelet decomposition
homogenity

fluctuation

turbulance

Gaussian scale mixture model
stationary

positive definite matrix
identity matrix

spectral decomposition
element-wise

singular matrix

matrix rank

singular value decomposition
pseudo-inverse matrix
undercomplete

uniform distribution
Laplacian distribution
Gaussian distribution
exponential disribution
Rayleigh distribution
ampliude spectrum

spatial frequency

statistics

interaction

linear discriminant analysis
divergence

heteroscedastic

minimum description length
duty cycle

cycle per degree

blind source seperation
orthogonalization
whitening transform
subgaussian, platikurtotic
supergaussian, leptokurtotic
spiky, peaky

heavy tails

outliers

negentropy

invertible transform
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infomax principle
network entropy maximization principle
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bottom up
arbiterate scheme
top-down
supercomputer

Abbreviation

Full Text

PCA
LFA
ICA
GSM
SVvD
LDA
cpd
LGN
11D
EM
MC
LMC
MTF
PDM
ASM
FA
SNoW
HMM
EP
EBGM
MAP

principle component analysis
local feature analysis
independent component analysis
Gaussian scale mixture
singular value decomposition
linear discriminant analysis
cycle per degree

lateral geniculate nucleus
independent and identically distributed
expectation maximization
Markove chain Monte Carlo
large monopolar cells
modulation transfer function
point distribution model
active shape model

factor analysis

sparse network of winnows
hidden Markov model
evolutionary persuit

elastic buch graph matching
maximum a posteriori
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MRI
FFA
SVM
MIP

magnetic resonance imaging
fusiform face area

support vector machine
most informative pixels

VAR 5ol — (Kdo 5,65 ol ol IS sl (bL
oS gl o oKl SleMbol (55l 5 SgunalS  wsdige 0aSiiils



Abstract

Encoding the building blocks of a natural image, such as edges,
textures and shapes is one of the main functions of a visual system
which is the underlying procedure of visual high level tasks such
as face detection and natural image understanding. An abstract
representation which is generalized over specific samples of input
images is the desired output of this encoding. It’s now understood
that primary visual cortex employs a combination of features
extracted from visual data but there is not a prominent theory about
forming invariant representation in human brain. Higher-order
visual neurons are commonly assumed to use the statistical
variations that characterized local image regions. In the proposed
model, a search about the most consistant distribution to the input
images is conducted and represented using activities of the
neurons. This model is feed with natural scenes and human face
Images and obtains generalization over this training set by learning
a compact set of dictionary elements typically found in natural
images. The characteristics of model neurons resemble cortical
cells, and provide an explanation for nonlinear properties of these
cells functionally. Being inspired from coding strategies
underlying the processing of primary visual cortex and higher
visual areas, the results representation is able to correctly cluster
images with similar distribution with is a part of concept
formation. Finally a face detection algorithm is proposed which
use this coding strategy and other mechanisms inspired from brain
neural network. The proposed model is invariant against changes
in illumination and facial expression changes and is capable of
detection and localizion of faces appeared in a still image. The
robustness of the algorithm in cluettered backgrounds and its
ability to find multiple frontal faces including occluded ones are
another features of the proposed model as demonstrated by the
experiments.

Keywords: Natural Image Understanding, Image Distribution
Coding, Efficient Coding, Frontal Face Detection, Visual Cortex
Top-Down Model
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