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92425 Research Experience

In 1980s, studied color vision, philosophy, aesthetics
In 1990s, studied semantic information theory, color vision, portfolio
Recently combined semantic information method and likelihood

method for machine learning.

Wrote several books about color, beauty, semantic information, and

Portfolio.
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Recent Studies i) 2R

Conference Papers (ASHES#IEERIINER)

Channels‘ Matching Algorithm for Mixture Models JE &1 %) S EME /%
Semantic Channel and Shannon’s Channel Mutually Match for Multi-label
Classification Z 325 4512E

From Bayesian Inference to Logical Bayesian Inference: A New
Mathematical Frame for Semantic Communication and Machine Learning

2 4 DL S

Journal Papers:

Semantic Information G Theory with Formulas for Falsification and
Confirmation, Information, 1999.8 I 1fj 3 & & 45

Channels’ Confirmation and Predictions’ Confirmation:from the Medical
Test to the Raven Paradox, Entropy, 2020.45<F 14}, ##uEA1 S #9132 16

Current Study (ZRIAR, B—RAIEEZENE)
The P-T Probability Framework for Semantic Communication,
Falsification, Confirmation, and Bayesian Reasoning




Zone Models of Color Visiontt, i
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Young-Helmholtz 3 primary color
Theory

Herring: Opponent color theory
Problems:

1) Too many parameters; A&

2) Logical confusion;

3) Transform from BGR system to
HSL system is not convenient
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http:/130.149.60.45/~farbmetrik/A/FIO6E.PDF
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Symmetric Colour Vision Model, CIELAB and Colour Information Technology

3. Device and elementary colours in the CIELAB chroma diagram (a*, b*)

CMYOLV
hexagon

hues in CIELAB

OLV . CMY
three basic colors three mixed colors

MEMH-11

4 elementary hues
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Decoding and Opponent Process #h A1 G4k #

Extend 3-8 decoder to fuzzy 3-8 decoder 7 HL % ik it F
8 outputs: - [BGR].[BGR]. [BGR]. [BGR]. [BGR]. [BGR]. [BGR], and [BGR]

= o

BGR

M =med(B,G,R)
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Opponent process:

First to obtain
M=med(B,G,R)=[BGVBRVGR]"
Then

R-M, G-M, B-M for six unique 0
Colors
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blueness \/
vellowmess
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Relative responses to monochromatic light

Opponent-process for blue-yellow pair
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Physical Model 4/ P45 74

Extend 3-8 decoder to fuzzy 3-8 decoder
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B,G, R from cones

400 S00 600 700
wavelength

With cones’ splitting from one to three,
we can perceive more colors
WK AR M2, Win] LU H16Mh—5
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B,G,R from cones

wavelength



lllustrating Color Blindness
A0 E

 (Colorblindness
 because cones’ sensitive
e curves have not split well
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Color decoding in cortex—by decoding again
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Potential Applications of the Decoding Neural Network
RIS R 2R R B E N
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The above Figure remind us that we can use several or many

3-8 or n-2"decoders to construct a two-layer or multi-layer
Decoding Neural Network (DNN).

FH A 2 B 22 2 13 2 ) A 1 i 222 oY 2%

Compared with the popular neural network, the DNN has
different characteristics: EL#:

It uses fuzzy logic without parameters. & H R Z 5, BHSH

Every nerve cell in the next layer has inputs that are selected
from one sector of the previous layer. & Z%iH —~ 5 X

The number of non-zero outputs is equal to the number of

inputs. &2 N0 AN, 12



1. Can better explain

Opponent Process
Color Evolution
Color Blindness

H=rned (B, 6 R)

Color Recognization

2. Constructing the -
Decoding Neural Network

for potential g
applications

Thank you for your patience!

B, G, R from cones

B,G, R from cones

400 500 600 700
wavelength
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