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Abstract

This paper introduces GP(Genetic Programming) based color detection model for an object detection and tracking.
Existing color detection methods have used linear/nonlinear transformatin of RGB color-model and improved color
model for illumination variation by optimization or learning techniques. However, most of cases have difficulties to
classify various of colors because of interference of among color channels and are not robust for illumination
variation. To solve these problems, we propose illumination robust and non-parametric multi-colors detection model
using evolution of GP. The proposed method is compared to the existing color-models for various colors and images
with different lighting conditions.
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Fig. 1. GP Crossover Operation.
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Fig. 2. GP Mutation Operation.
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Node Arity Description
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equal 4 if A==B then C else D
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Fig. 3. Image conversion using generation color
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Fig. 4. Histogram of conversion image

F WA WA A, GRSl HPE ikl Ahgd
ow:za Dakel v5iE $13 D 1A 3R 8

74] }_xq—r]_ 594_0}74] 61—"*011/\1—(131 6)°ﬂ o 3k @g}
,0_ xg h;]_ 3) 01—1\1 /\g/Ha} ]/\EJ%JE EEH W3
o g 9% Jge TR ot 7 Fale) gt ¥
A3k $1x]9] S|2=EaH RIgS diXehs BHoRE
t14]. slaEa#ol A 2053kS M= Wejete] HAagS
2557 1 ol9] gdHe 0or Ao rH TP A
s FE23A Aci(1E H).

off
o ¢

REEEL T
Histogram

S

S5 Faol et e gy

a2l 5, S|lAE JF)
Fig. 5. Extraction of resulted imagres by histogram
backprojection

]6} O l—zz

3.2.3 A3 =(Fitness) |4t

fori=1:N, j=1:M
for w=1:width, h=1: height
if result y 5, (i, j)= 255
if result,(i,j) = 255

Errmiss: Err mzss+ 1
else
ifresult(i,j)= 0
Errfalse = E,mafalse—’_ 1
fitness += Err,,;., T Errfam
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Table 2. GP Parameters

v} E ARk
Population Size 300
Initial Depth 2-3
Initial Population half_and_half
Max Depth 7
Max Generation 300
Selection Method Tournament (size=7)
Crossover Rate 70%
Mutation Rate 20%
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Table 3. Comparison of detection results for each color
models

Data | Color ==/0 ==/
Test Set | Model ASE%) |2HEE%)
RGB 1.9 0.00
Testl Hsv 88.84 1.03
Eac) GP 97.24 0.84
g4 RGB 11.87 0.00
Test2 | HSV 64.53 2.06
GP 94.97 1.10
RGB 14.22 2.82
251 HSV 49.63 0.23
GP 64.86 0.58
RGB 1.49 0.03
%}3_1 1381 HSV 45.66 0.68
GP 72.28 0.52
RGB 5.20 0.04
164_1 HSV 66.92 2.88
GP 71.13 3.48
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