Kk

RSy ki) i 2R
BEX

FEJE: https://researchfeatures.com/explaining-colour-vision-decoding-model/

W

&I THITI_(Research Features(fIE 4% 5)) 135 7

WE: BRFIOEARETRARR, NRADEBEROEGRENERIHTRARERE. A
B, BT SERR LR, MBI BRI, FA5Rae i BV R R st
t, BEMEAMEE; JFEHERATRREGRHEGEER.

PREESE — B RHE T OB IR BRI ARAT TR G, e et B € 21 0o B 0 €40 1) 0 B AL
HIIIRAIEAE o WRORIZ — SBEAE i FUR: REFE BV IRA T BEAR v, A AT A R Tolk——3 LAkl (9541, %k}
) L R A

IR PO B S . PSS SR (RLURBE i oL BURARID Br B L =t R B4
72 [1,2) , MAENARE GEBAE TN R Z) B A AR RAAAE (3] o SCRPEX AR Iy
REGRR AR BUR Y (Zone Model) (4,51 o FrBUBIRAF/E QB ML, FEARRA. AERZ,
EATEA G, HERTAAN RN AR S 5 DX A Wb E . IFH, HEAIFAREfR et ik,
WAMERREOE. AW BAE LA 1

(re ] [R-lG J ( ’ J [M+i'--5] [Ml-M][ : J

+Yellow +Red +Yellow +Red
- Blue -Green +White - Blue -Green +White
Zone model a Zone model b

B 1. BB AR RS BRI G S +red/~green (+41/-5%) . ERFHHEABEH)BNMEEDIE
BT RGY (IMFETE) BRMLY (FEHKE=-2) .

N THERX—FIRG AR R, T B 80 A5 H (it i [6-81 ——Bir BUR AL 1 — A
WA . FATREAHX — AR (e b AN E (9] . X —wH7e 5l 3 1 RJG R ME UE Be R 8 220 5
[10-12] .

B2 EE Y
SEHLE LIRS CRFEEM B AL S0 7 (Thomas Yound) FH/R 2. 3. Hff /K
WX (Hermann von Helmholtz) FI=JREBIHGAIFZHEME Bk (Ewvald Herring) HIHFM BRI




fifi_ b =GR AR i =0T (2], AREENIBERr 2 0BG s s .

RBRRRE TR AN B T SR =X O BB S S (L5, 155, R

FD (3], EREEHFMEIS IR ——, REM AR B GRTY 20 )5, HESARE,

e Bt A EA MR EEE (RRFORE; DAMABg P2 SR A T 2035 M4 1A 1
—XEiE) o ZEE 1

B2 4R EERERER

5 PRI ELS R B (L 1D (4-5] B8l 2852, fERBRY, . hEAHKHE
SRR E (S, ML), B, 4. AfESHEIMARE (B, 6 R AR FZit, XEBEMAR. HitfE
SEMHEN BOA = RTE AL, AN B AL B4 B D BLUE AR AP .

TATHIBY BARE A7 72 RV 6] &

TAT BB B R [ o) F S . EREELH (B, G,R) BX (S,M, L) B|=X}E A, HE—BRLOBFiA? O
Rl G Hy WA » MIBEROR L. BIHBONIE, M EBA CE R ZRA, EREE — R T ENL
20 B R B L T e (2 PRI A0 B B o il = R, T R B B 2 N A = R B o 0 B
)

WK, ZFTUAEAE LR WU ST BAL, BERA TN BR 2 2%, BATEZEAE]—4
BB 2 (0] (AERREE, FREEREAE, NEWRERFE) o RN, BEINERLERR B2
B REMMNRSL, TARSEMMBL. FRABEEFEHS>EAMN, HAMEBRE (B RG6=Y, =
SHI=Y) AT AR Z A Gt RN (0,0,R)+(0,6,00=(0,G,R), (0,6, R) & {H L RN BIRH,
et 0, 0. 5,1)=0.5(0, 1, 1)+0.5(0,0, 1) (9. 0.5 2 0. 5 4L, 55T 1 ffdsE. 1A GR=1.5 .
RAIEARE, FRATTH =0 R AT A T4

BARE
PR (ZFEE 3 £ DRI ASEEEE, B8 - =R WM AU ENE A,



we [N LN /A

horizontal
cell
med
i Mi I I I
ganglion cell [ B-M] [ G-M ] [ R-M ] [ in ]
| | I |

+Blue +Green +Red
-Yellow -Magenta -Cyan

+White

B 3. EMEHHIEEEA, AR REE M, FS5M R, G BIRE MAR=XNEAEMES
PERD BT A Y S A A AR AR BALL 2 4R s AR IS 55, B fE i HLHI AR ) 3-8 AL ——3K
AT T g il (8 vhik 1) IR 3-8 Behdds. MME IS ARZE BB, AR 0 PR .
et BB DB, FIAUT RIF BOR AL 7 AR 2 /AL, T R AR R AN 5 B AT R M PR
AE S BV AR (st (AN 0, IR EHL BRI T iH Sl I 7R i e e

B
FHPERSAER, BATmT DOE i RO BUR I LR it (ZFEE 4 .

B G, and R from cones

Wavelength



B 4. Gl R
AR G MR FIZRIZHT & JF AR Y #iZk, 40, &k, 5. @ EEZEE L. R, R B MY L iE
eIt R R B A DR FATAT DR AR st HLE AR S i 77 skt NHRIT 4R R A —Fh U4
M, REEEZIEA 6 JaREURMM R RPIR, NIREEEFEN 6. HEk, PR agufihz )
R =H, NIRBLREE 2\ FhEIE,
REeE
MRIEPERGRI, FRATAT DUE I =Bk i 2k A a2 RREREOE (ZHEE 5 .

protanopia

deuteranopia

tritanopia

B G, and R from cones

tetartanopia

400 500 700
Wavelength
B 5 BEE®
g (AARARE e, 2. 2 =8 ZBa 2 20T KRR . A2t H W DOs R 6-

i Z AN R ZBCA TP KRR . EATAT A MLt E A Sk (0 U B BURS h 2 W {8 i e sl A . OO
(BUE B HBEE = H Tritanopia) fRMEXPIERILE, ML, WML, PRADBIRMR. XJEHE% B il
LB G I ZTTR. HNEFHMH=CHRL, HEAHERHEG CGIORHZRILIRE) , XER
NELTE P L URAI I 20 A5 BT -



R EH ML

B AAG ZRAREHE AR R S AR EL AL BE e RO AR, AT 61580 By G. R —/ M
(M=BGVGRVGR) , 4R/ H By G. RIEEMER =X EAEEST KN (HEE3IFE6) . ZHAMEF

A LA O L (AR R, HEGIN

Responses to monochromatic light

yellowness

500 600
Wavelength

<, Opponent-process

400 500 600 700

B 6. TAMLE: REIESENATEE RIS EIH KL
MEAS IR BRI LR

1} Opponent-process for blue-yellow

700

WA H R 2 5, RITHENLL K Alvy Ray Smith BTHENIZ BB FEEER [15] o FRATEH
TR BAME BRI e K—— W A 4 B0 B 0, R TAZHEIZE, RATT DB R E
(B, G, R) - Reir T8 7 [ R L s A AR B A e fleh 18] 5 (e i e 2 5. IR =ANEE (T —

=AD&, BATMEEHIMBGE H AR 2GR A NI,

0,1,0) ©0,1,1)

(1/.1.1)
(1,1,0)¢ — #.{D, 0, 1)

(1,0,0) (1,0,1)

B 7. Bes@EE. SN0 EMREE-DMEENEATR L, ARXEASERREEIGHE. WMEAEE.

AW TEA Smi th S HIRT T X T2 -



o PRMOARALE BGTHLEIAAY, R B, G, R A2 ZHIEAE, MEOEE]B, G, R AFEIEL 4 (7] ,
1M Smi th R RE AR, o B, G, R &2 —/ME R = AR IETe 230 = liE, #F
AL 4 IR .

o IRAEENE I FOAN D A AR A ) AR B, T Smi th B BEADFIBLLE AR RS, b
A if-then iBA) LB 5.

o FiEiLEEEMR A FGIE I T I AMEER S5 RS =X A S, 1 Smith WAIE .

o HEEIIRIAL R B B (A gtk B A E ARG

BRI

[ pREE B P2 CIE T AL HR H — e Smith BB FIRER R (s PR R [16] ,  [RIFRAE
TET PRttt . RIS aT AgE— [ BRI BT B 2 RO E 0 BB AN Smi th EERERL . 45 & BUAF Y
BERURIT5 9%, FRATRT LA 3 547 10 2 e A X ——FEHER 0 =R . FRUIEES (B, G, R AL (Eif,
VAFIRE. BIRE) 2 [a] e e

EEPUN

[1] Young, T. (1802). Bakerian Lecture: On the Theory of Light and Colours. Phil. Trans. R. Soc. Lond, 92, 12-48.

[2] Young—Helmbholtz theory, https://en.wikipedia.org/wiki/Young%E2%80%93Helmholtz theory

[3] Solomon, R.L., Corbit, J.D. (1974). An Opponent-Process Theory of Motivation: I. Temporal Dynamics of Affect.

Psychological Review, 81(2), 119-145.

[4] Walraven, P. L.: On the Bezold-Brucke phenomenon. J. Optical Society of America 51(10), 1113-1116 (1961).

[5] Fairchild, M.D. (2013). Color Appearance Models (3rd Edition), John Wiley & Sons. Available at:
https://last.hit.bme.hu/download/firtha/video/Colorimetry/Fairchild M._Color_appearance models__2005.pdf [Accessed
11th March 2021].

ERIG. (1986). Cam B ML, (OIREFNE, 14(2), 36-45.

BRI, (1989), (it PFRGRE K HLIGIE, JaoE 4], 9(2), 158-163.

£ =%, (2000). PR AL: — AN FRAT AR,  hitp:/www.survivor99.com/Icg/my/colormodel.htm

£ /2. (2020). Explaining Color Evolution, Color Blindness, and Color Recognition by the Decoding Model of Color
Vision. In: Shi Z., Vadera S., Chang E. (eds). Intelligent Information Processing X. IIP 2020. IFIP Advances in Information
and Communication Technology, 581. Springer, Cham. Available at: https://doi.org/10.1007/978-3-030- 46931-3_27

[101 &R, T UEEW®) , HEERERAE, 1993,

[11] &R, (EREDREEERRGE) , FEBKHERAE, 1993.

[12] &/2)%, (2019). Semantic information G theory and logical Bayesian inference for machine learning. Information (i X
55 GHIEALZ i NH-ErHEE H THL2$22 30D |, 10(8), 261. http://www.survivor99.com/lcg/cm/gtheory/index.html

[13] & /%)%, Channels’ Confirmation and Predictions’ Confirmation:from the Medical Test to the Raven Paradox (/i
FRAEA PN AR IE—— M E S0 B 2 351%18) ,  http//www.survivor99.com/LCG/CM/Raven/index.html

[14] & /5%, The P-T Probability Framework for Semantic Communication, Falsification, Confirmation, and Bayesian
Reasoning (P-T MEFHEZLH T8 SGEAE, D8, BRIUEA DU 8rdERE ) , http://www.survivor99.com/LCG/CM/P-
T/index.html

[15] Smith, A.R. (1978). Color Gamut Transform Pairs. Computer Graphics, 12(3), 12-19. Available at:
https://doi.org/10.1145/800248.807361 [Accessed 11th March 2021].

[16] CIELAB. (2006). Symmetric colour vision model. CIELAB and Colour Information Technology. Available at:
http://130.149.60.45/~farbmetrik/A/FIO6E.PDF [Accessed 11th March 2021].

KT BT A E L8, W JET http://www. survivor99. com/




