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Smoke color analysis of the standard color models for fire video
surveillance
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Abstract This paper describes the color features of smoke in each standard color model in order to present the
most suitable color model for somke detection in video surveillance system. Histogram intersection technique is
used to analyze the difference characteristics between color of smoke and color of non smoke. The considered
standard color models are RGB, YCbCr, CIE-Lab, HSV, and if the calculated histogram intersection value is
large for the considered color model, then the smoke spilt characteristics are not good in that color model. If
the calculated histogram intersection value is small, then the smoke spilt characteristics are good in that color
model. The analyzed result shows that the RGB and HSV color models are the most suitable for color model
based smoke detection by performing respectively 0.14 and 0.156 for histogram intersection value.
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[Fig. 1] Test image sample, (a) Original image,
(b) Segmented smoke image
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[Fig. 2] Smoke color distribution in RGB color model
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[Fig. 3] RGB color model, (a) Red, (b) Green, (c) Blue
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[Fig. 4] Smoke color distribution in YCbCr color model
Fig. 404 x&& Y, y&& Cb, z&& Crg YEYH,
2] B4 7S Sbit 271 7HA) A7 B
£ xH0R W RESUA 3 250 Gt F
¥9lo] RES e Aok 7 Y] slaETw B
Fig. 59} it}

Fig. 59] YCbCr A'd B4 W=
Aol 0014 25591 % efuln 3
ool 2l Ao]o] B
Cbe} Cr 1280 ZAalA] 22 351 ol Aol 27t =
A gre BAe] 548 mojEm vk,

Py

¢

3

5=l n
rlr

100 200

(b) Cb

(a) Y

(c) Cr

[Fig. 5] YCbCr color model, (a) Y (b) Cb, (c) Cr

[Fig. 6] Smoke color distribution in CIE-Lab color model
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[Fig. 7] CIE-Lab color model, (a) L (b) a, (c) b
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[Fig. 8] Smoke color distribution in HSV color model
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[Fig. 9] HSV color model, (a) Hue (b) Saturation (c)
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[Fig. 10] Out-door fire image, (a) Non-smoke region,
(b) Smoke region
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[Table 1] HI value for test image of figure 10

Color Space Channel Each HI Average HI

R 0218

RGB G 0.220 0.215
B 0.208
Y 0.220

YCbCr Cb 0.475 0.422
Cr 0.570
L 0.220

CIE-Lab a 0.551 0.417
b 0.479
H 0.274

HSV S 0.232 0.241
v 0217
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[Fig. 11] Building fire image, (a) Non-smoke region,
(b) Smoke region

[Table 2] HI value for test image of figure 11

Color Space Channel Each HI Average HI

R 0.043

RGB G 0.043 0.043
B 0.043
Y 0.047

YCbCr Cb 0.103 0.099
Cr 0.146
L 0.047

CIE-Lab a 0.409 0.186
b 0.103
H 0.044

HSV S 0.038 0.043
v 0.047
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[Table 3] HI value for 60 test image

Color Space Channel Each HI Average HI
R 0.140
RGB G 0.141 0.140
B 0.138
Y 0.143
YCbCr Cb 0.428 0.344
Cr 0.460
L 0.142
CIE-Lab a 0.500 0.356
b 0.426
H 0.163
HSV S 0.159 0.156
\4 0.146
HI 0.5
0.5 -
04
0.3
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[Fig. 12] HI chart for standard color models
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