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Abstract

On the basis of modern neurophysiologics and physiological
psychology of vision, this book studies a method of measurement
and feature extraction of Color Visual Evoked Potential (CVEP),
establishes black—box and homomorphic models of visual color in-
formation processing and mathematical models of color printing re-
production according to fuzzy mathematccs, statistical mathematics,
artificial neural networks, and discusses their applications.

1. This book discusses visual color mechanism theory and neu-
rophysiological mechanism of color opponency in the visual process,
and explores possiblities of describing color opponency with the
method of electrical physiology. According to modern theory of vi-
sual color mechanism, color opponency is a reflection of excitability
and inhibition in the conduction of visual information. The ex-
citability and inhibition of color information conduction are perfor-
maed by on—discharge and off—discharge of the receptive field of
ganglion cells. On—discharge and off-—discharge resulted from col-
or stimuli with different wave lengthes produce different distributive
characteristics of color visual evoked potential.

2. On the basis of CADWELL SPECTRUM electrical
physiloogical recorder, a system is estabblished to detect color visual
evoked potential and a method of feature extraction for color visual
evoked potential is presented. This system consists of color filters, a
black /white pattern stimulus device, and electrode box, amplifiers,

a main machine box, a monitor, and two printers etc. After the
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curve of differential color visual evoked potential is normalized and
averaged integrated, we can extract different characteristics of visu-
al evoked poten tial resulted from opponent color stimuli and con-
clude that color vision is normal or abnormal. Six university stu-
dents with normal color vision are tested and the integrated process
results for three of them are: X — Xuw=13. 5949, X — Xim/w
=—39. 4568, Xip— Xmyw=14. 8088, Xiy—Xmw=—9. 3145,
Two university students with abnormal color vision are also tested
and the integrated process results are obviously different from that
of normal color vision students.

3. A theory of fuzzy color vision is presented and a fuzzy equa-
tion of color matching based on natural language is established. Ac-
cording to the theory of fuzzy color vision, the process of color vi-
sion has fuzziness, three primary color stimuli (red, green, and
blue) are fuzzy variables which may be described by convex fuzzy
variables, and color perception is a process of linear fuzzy transfor-
mation and recognition of fuzzy primary color stimuli. The fuzzy
color matching equation established on the basis of this theory is a
good reflection of quantitative relationshop of light color matching.

4. This book establishes a model of the retina neural network
for visual color information processing and explores possiblities and
the algorthm of improving un-- unifoirmity of color space. Research
results show that the model of the retina neural network consists of
a three layer Bp neural network with the characteristics of space—
sum and threshold. This model reflects not only light sensitivity of
cone cells, but also receptive fields of the visual system. A uniformi-
ty natural color space established on the basis of this model will be
suprior in unifomity to CIE L*a*b"and CIE L u”v".

5. On basis of the discussion of Masking Equations and Neage-
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bauer Equations, a Method of percentage caculation of color correc-
tion is pointed out, and NQR Equations are established. As exam-
ples, Fhis book explores applications of NQR Equations in the fields
of computer color match, black printer caculation, and color detec-
tion of printing image, ect.

6. This book also discusses advanced color reproduction tech-
nology, such as eletronis screening, electronically page make-up

system, and color management system, etc.
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