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Color Analysis with Enhanced Fuzzy Inference Method

Kwang-Baek Kim*
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Abstract

Widely used color information recognition methods based on the RGB color model with static
fuzzy inference rules have limitations due to the model itself - the detachment of human vision and
applicability of limited environment. In this paper, we propose a method that is based on HSI
model with new inference process that resembles human vision recognition process. Also, a user
can add, delete, update the inference rules in this system.

In our method, we design membership intervals with sine, cosine function in H channel and
with functions in trigonometric style in S and I channel. The membership degree is computed via
interval merging process. Then, the inference rules are applied to the result in order to infer the

color information. Our method is proven to be more intuitive and efficient compared with RGB

model in experiment.
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If i=VD & s=X & h=X r = Black
E 4. Sine K2 0|23t Hue &% 77+ If i=DIBIVB & s=LIN & h=Y r = Yellow
fo:clﬁot Hue membership intervals using sine If i=DIBIVB & s=LIN & h=G ' = Green
74 (k] B)) 2z If i=DIBIVB & s=L|IN & h=B-M r = Purple
Red-Yellow (R-Y) (0°, 60°) If i=D|B|VB & s=LIN & h=R r = Red
Yellow-Green (Y-G) (60°, 120°) If i=BIVB & s=L & h=R-Y r = Orange
Green-Cyan (G-C) (120°, 180°) If i=BIVB & s=L & h=R r = Pink
Cyan-Blue (C-B) (180°, 240°) If i=DIBIVB & s=LIN & h=B r = Blue
Blue-Magenta (B-M) (240°, 3007 If i=D & s=N & h=R-Y r = Brown
Magenta-Red (M-R) (300°, 360°) If i=DIB & s=VL & h=X r = Gray
If i=VB & s=VL & h=X r = White
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Fig 1. Hue membership function
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Fig 2. Membership function for A and C intervals
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Fig 3. Merger of membership degree for C interval

o s
s S

2 4o 4} o] bAT A Alolg A ¥ (x)E WA

—aw ) olils Maxtol ek 7218 e, o
% hEoE AGEA S A% TS W AN
= The e 919 gte] AV E F ol 33 /e 8l

o
@ 5 JAAE FAE P
N .

[e} 1
gste] 49E @ A3k A3 4o EA7H 5

_.|_XX

T2 41, r'o| A
Fig 4. membership degree x" and x”" of r and r’

WS ok ol bell de¥E vy &5% Fol A
o thek 2k gho] ohin, B Agjd oz 7Mitke ol
Wil C il et 5% ghs 2t ® Abgshe e 2
Bl g A =S st e das 7S 7FsAdol EA
a7] wEoltH7,8). ] £ Mamdani & 9] 21=)d ¢
Al gk EA101TH,10]. whebr] Azlel whe} C 73] &
o thste] oj= XJE—E— e F=rell tigk £l A

2 uiE TEeEA 4T /A E Bl o gl el
3 ool wE Ay w3 o= Y= AT F IS AR

¥ wRoie 4310w F& T2 ) 54, b
& 5 gl PR ALIT, oAL A7) Wsj] o Zel)
= 3] Sigolet, E 59 2ol 11714

= AR A3

FE A WAk e 2‘5}(244) As1H0.1),
(60°)°I0F & S:3he £44 BTHB), KL,
(V) Fei= 37k W2 5 slrh. AgeA 9
28 Beige@ A3l B4 slglon /& 22
Asl= AEE Begslo] B =Ra] AQket vhHo)

YT} 1ol FE 7] 4 i
f AR FPse] 7] wgolt. %, 5 Ao i)
FE 9 & 73 2ol ARl sl A gt

E 6. 7|E =2 74
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If i=DIBIVB & s=LIN & h=R r = Red
If i=B|VB & s=L & h=R r = Pink
E 7. WlE X2 74
Table 7. Refined inference rules
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If i=DIBIVB & s=N & h=R r = Red
If i=B|VB & s=L & h=R r = Pink
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Table 8. Inference results of RGB and HSI model
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RGB HSI

255, 255, 255 0°, 0, 255 i Sl
204, 204, 255 240°, 0.2, 255 Hat T2t
255, 204, 204 0°, 0.2, 285 5|A e
25b, 255, 204 60°, 0.2, 265 5|A ==
204, 255, 204 120°, 0.2, 255 AT =AM
204, 204, 204 0°, 0, 204 null S|A
102, 153, 265 220°, 0.6, 265 njzt T2t
153, 163, 265 240°, 0.4, 255 Hat T2t
153, 102, 265 260°, 0.6, 255 Hat 2at
255, 153, 255 300°, 0.4, 265 Hat NS
255, 153, 153 0°, 0.4, 285 5|A e
255, 204, 51 45°, 0, 255 ] ==
102, 255, 102 120°, 0.6, 255 AT =AM

51, 255, 163 150°, 0.8, 255 = =4
51, 265, 204 165°, 0.8, 255 = =
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0, 51, 51 180°, 1.0, 51 e =
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Table 9. membership degree of individual interval for
Hue

T2k e
Red (R) 0.0
Red-Yellow (R-Y) 0.0
Yellow (Y) 0.0
Yellow-Green (Y-G) 0.0
Green (G) 0.345800
Green-Cyan (G-C) 0.0
Cyan (C) 0.0
Cyan-Blue (C-B) 0.0
Blue (B) 0.0
Blue-Magenta (B-M) 0.0
Magenta (M) 0.0
Magenta-Red (M-R) 0.0
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Table 10. membership degree of each color for
inference results
Akt e

Black 0.0
Yellow 0.0
Green 0.345800
Purple 0.0
Orange 0.0
Pink 0.0
Blue 0.0
Red 0.0
Brown 0.0
Gray 0.0
White 0.0
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Table 11. Recognition results for variation of inference
rules
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H:60°, S:0.1, 1:244 Yellow
H:45°, S:0.8, 1:255 Orange
H:60°, S:1.0, 1:265 Black
H:60°, S:1.0, 1:163 Black
H:80°, S:0.6, 1:265 Black
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Table 12. Recognition results for inference rule
addition
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H:60° S:0.1, 1:244 Beige

H:45°, S:0.8, 1:255 Yellow

H:60° S:1.0, 1:255 Yellow

H:60° S:1.0, 1:153 Yellow

H:80°, S:0.6, 1:255 Yellow
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