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Flame recognition algorithm based on Codebook in video

SHAO Liangshan, GUO Yachan"
(School of Software, Liaoning Technical University, Huludao Liaoning 125105, China)

Abstract: In order to improve the accuracy of flame recognition in video, a flame recognition algorithm based on
Codebook was proposed. The algorithm which combined with static and dynamic features of flame was innovatively applied with
YUV color space in Codebook background model to detect flame region, and update the background regularly. Firstly, the
algorithm extracted frames from video, and used the liner relation between R, G, B component as the color model to get the
flame color candidate area. Second, because of the advantage of the YUV color space, the images were transformed from RGB
format to YUV format, a flame color dynamic prospect was extracted with background learning and background subtraction by
using Codebook background model. At last, Back Propagation ( BP) neural network was trained with the features vectors such
as flame area change rate, flame area overlap rate and flame centroid displacement. Flame was judged by using the trained BP
neural network in video. The recognition accuracy of the proposed algorithm in the complex video scene was above 96% in
fixed camera position and direction videos. The experimental results show that compared with three state-of-art detection
algorithms, the proposed algorithm has higher accuracy and lower misrecognition rate.
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Rulel ; R > R, (1)
Rule2: R = G,G > B (2)
Rule3: S = (255 - R) x S,/R, (3)
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W B K BEIT , BRI M, BT A B 1 0 2 B R A v e o NS, o
WA 6 RURSAR EIRAIPEE Ok | ROk 2 gl oo RO JRMG WURS SR
BB, MASCEETUIER RIS AR, Bk 1A ) 419 419 ; 308 0
¥ 2 X T I B 2L O R RS s ) ST X A AR PR 3K 3 206 296 8 506 0
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e Bl B2 B3 FCE
F5 FI NI FF #WHZE/% FI NI FF #5H3%E/% FT NI FF fHE/% FT NT FF H#R/ % 222 EHZ %
1 284 16 — 94.67 253 47 — 84.33 284 16 — 94.67 265 35 — 88.33 98.15
2 29 123 — 70.64 308 111 —  73.51 286 133 —  68.26 373 46 — 89.02 95.89
3 207 8 — 69.93 231 65 — 78.04 246 50 — 83.11 257 39 — 86.82 96. 62
4 341 24 — 93.42 315 50 — 86.30 342 23 — 93.70 328 37 — 89. 86 97.91
5 249 21 — 92,22 241 29 — 89.26 246 24 — 91.11 226 44 — 83.70 94.17
6 189 76 — 71.32 206 59 — 77.74 247 18 — 93.21 228 37 — 86.04 97.02
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0 — — 8 60.73 — — 103 52.97 — — 29 86.76 — — 0 100. 00 100. 00
62.
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