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Video Smoke Detection Based on Accumulation and Main Motion Orientation

YUAN Fei-niu""” ;ZHANG Yong-ming" ,LIU Shi-xing"’ , YU Chun-yu" ,SHEN Shi-lin"
V' (State Key Laboratory of Fire Science , University of Science & Technology of China , Hefei 230027
2 (School of Information Technology ,Jiangxi University of Finance & Economics, Nanchang 330013 )

Abstract Video smoke detection has many advantages over traditional methods, such as fast response, non-contact. But
most of current methods for video smoke detection have high rates of false alarms. Through analyzing the characteristics of
smoke motion,a novel video smoke detection is presented. In order to accelerate detection speed,video images are divided
into blocks. Each block motion orientation is estimated by block matching methods. And a time sequence of motion
orientation for each block is generated over a sliding time window. Then accumulation and main motion orientation are
computed according to the sequence. The accumulation represents the degree of motion duration' and the main motion
orientation describes the maximum possible orientation of each block over the time window. A 3D feature is extracted from
the accumulation and main motion orientation,and a Bayesian classifier is used for smoke detection. Experiments show that
the algorithm is robust and significant for improving the accuracy of smoke detection.
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Fig. 1 Estimation of block motion orientation
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Fig. 2 Results of motion orientation estimation
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Fig. 3 Temporal statistics of block motion orientation

MR iz 3 77 1) 59 B 77 P Ho (6) |, AE N (8] 7
A Bz 307 1) KU 22 19 75 1) 4 D i B 24 i Y
FmzhJria, & AT TR

0,0 (4)

WA (4) IR 5 i€ 1B 3 Fros iR Iz
77 1) 4 B e A T RE N 3, R 1) L i3z 3l

H T L U AR A 55 R AR LR AR R AR ) A L
Az TR LB B IR IR] Y, R 2 AR W] A R IR RS Bl
I [ il B 7, 78 0 55 DX S8 A7 78 3 3l 1 T RE P I
RFHABX B, S T REMEE I X —Fe 1k, fE— 1K
/Ny W BT SR A, X B A as s AT R AR
A — NG RHE Ao fETH B Py iz 3 J5 1) 1,
C 25 1 R P AR I ) 5 N R TR R, B
SR AT DU T 247 ) B 3 5

A =WLT;HT<9> (5)

Hi 30 (5) AT AL, 24 9% e A B A I 8] 1 P IR 22
ZIVHE A i 3, Wiz B i 2B Ik B B R (R 1, %k
el I8 Az B R S f/ME 0, i T
FORAFAE AR Z B i RBUE RO 0 Oy 1 4000 of] e
FIF R PR 8, 7T LUA g 2R/ T 5 — B
T, B I SRR AL B PR R 5 (4) 18
£

b

K, 0,0, AP EEBTT 0.
K4 (a) 25 AL THH B BRIz 3 07 1], T 14 4 (b)

= argmax| H,(6)

A=T

arg max{H,(6) | A
HoAt

O,iin (6)

P Fam Iy MR BRI LS BR RO . R
i R s b B 4 (R R R 0, 4E20 ()
TN IZH R R 1, a i O R R RRE A 0
A1 Z I,

(a) W RIE B T 1)

(b) I Ta) 75 i) g R AR

B4 Hezshdim i BH

Fig.4  Accumulation of block motion orientation
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Fig. 5 Removal of noisy blocks
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Fig. 6 Removal of non-main motion regions
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Fig. 7 Results of smoke detection
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Fig. 8 Smoke detection results with
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