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Forest-fire Detection Algorithm Based on Multiple Features Fusion by
Wavelet Analysis and Spatial Accuracy Compensation

YANG Meng,ZHAO Chun-hui,PAN Quan, ZHANG Shao-wu

(College of Automation, Northwestern Polytechnical University, Xi’ an 710072)

Abstract An algorithm for detecting forest-fire was proposed, which was based on multiple features fusion of smoke and
spatial accuracy compensation. Firstly the detection results derived separately from motion analysis and wavelet analysis were
fused, and then the fusion results were cumulated using smoke color and motion cues to realize the smoke detection. The
smoke profiles were extracted with spatial accuracy compensation based on the scene horizon. We have tested our algorithm
on a number of image sequences, and the results show that our algorithm can provide significant improvements over

accuracy of forest-fire detection, decrease false alarm rate and enhance the robustness. This approach has important

application value in forest-fire surveillance system.

Keywords smoke detection,wavelet analysis, multiple features fusion, special accuracy compensation

1 3]

i}

RRARR KR LR X, BRAAR IR, 43 [
N B R R o o R AR K 547 B 3 0
WA AR AR R AR 1 — A R Ae . H AT ZR AR
9 BB N J7 1 B2 oy o = R 2K T DR BB
DN T7 95 5 T 21 A1 PRGOS ) 5 3k 1 A T b TG 48 15 7T
VLG AR AG I I v o 6 T T3 22 PRI AG I O vk ) 2R

EE TR [F K A AR IS E 500 H (60634030) 5 [8 5 H AR 2 5k

W75 B #1:2007-09-14 ; 2 B H #1:2007-11-26
E—EEEN:H (1983 ~
Kl 1% 53 1 . E-mail ; yangmengnwpu@ yahoo. com. cn

WRACT T A B B | N 25 7 | ) 188 R R 14 7 Ak 3
FFAS I 5 252 T 41 4 P04 00 D7 v AR 40 2% bk M I 41
AR S5 A AL AT R U, K T 3K 7 R 7 VR AR TR —
(BRG0PI D7 i HREAS I 1R TR A IX
S LG 0 S 3R A K, 21 A IR U vk AR B 4
FAGE FOAF 5T 00 00 A, (EL 0 KO T 75, M 25 s B0
FLT I KR K AR Xk TR T K A A — R Y
I [ 988 I, T 20 & T 450 0 00 55 30 o 0 e, — Jit o T
S A T FE T M T 2R A T L 4R T

4T H (60372085 ) 3 {25 B 2% 3£ 4 T H (2006ZC53037 )

)2 F o WAL Tl R4 B S TR R AL aF e A . EZERF ST 1 T R AL AL



5 430

W BRAE BTN BT K 55 2 R AL Rl 0 2 () TR A M K ARG T B vk 695

TR R 0T WG BE CCD B AR LA & T 4 0 0
SEBE T, %) 3 e AT W4, 5 0 3 5t A ) PR R o i
PEAT RGN, AR 8 A X5 R B9 A R] by K s 0 A A
FHRI o ORIy 35 SR 5 s 4 BT KM RGB 3
A 0 A L B e X A A ok AT A I Y
SR KL/ 25 oy W JHE 5, e ARG I 20 KK
R LR WL, IO I S BT R
B, ELAHZE A2 5 Wt £, DR g 1 i T 4 5 T ot
VA 5 S 10 77k 2 R P A R 0 0 3 ) — 1> 22
WFFET5 1] o

R, 025 R 3k o 2 R T R R
SR BT 8] 2 e 42 P45 5 8 A X0, K ) AT IXC
Sl B 7 Pl TR A Al L DRI A 00 X SR 7 O A 5
DI, PA KSR /NI 23 A ARG 3 52 AR R 45 6 19 07
S R vl R = R RS e o LD ERANY R B
0 VR4 0 AT 30 95 80 A 25 0 A ARG T ke T 3k
FT MR 257 B i — SE 5 404 55 1) AR 630z 3
Rl 25 09 B2 S BRSO B R S AT A
F5 AL, A — L6 AT B PR IE PR I OB B

AR S AR T AR S 30 | = B SR sl
¥y Az SR T 90, 0 BLA 58 )8 22 53 4 I IX 4k B 7
VL0 T e /I k4 T 568 00 25 G 0 Oy T
SEFPLURAG N M %, [ I B — A 55 R AG I 2 5 1R
A 55 DIRG9 AN SE R o G Ah , AR ObR 37 R R — Fh T
ORI, 25 [F)AS JEE £ AR R T 3, i 9 R 1 A
P TR A SRR A 3 o AR SCHE 70 A P45 v 8 55 R i 1)
Fenfi B R T TN T 04 2 R AT Rl A 25 A
23 [A)KG BEAMEE T A 55 IX SR UL . B ok
W 2T /NI M Fitaz 31 73 A B4 A0 25K 00 235 SR 247
B SR A A TR 25 10 B3040 R A 132 3l AR AR K il 5 A
25 2R SRR 5 0 25 IX 4R RO M) M oF 2 £R B %
SRGER P AT 2 (AR A2 A 25 X B

2 ET/MNESTHSHIERSHEER
& %

2.1 EGPEESHESHR

P8 0 25 1 BB B A — S B R AT, BIVZR b
RIAZ — AR AR, B 58Xk, T Lab
OREEEH S R E, I AE Lab (88 25 8]
Xt AR AR S R RS I S A L e A A R R
B, ok G ST B, R M B R o A6,
R 1(a) s M a-b 25 [ P ) & (DL

SR ) AE D (iyj,f) JE
1(b)o

HerZm, mA

D(i,j.f) = Va(ij.f)®+b(i,j.f)° (1)

KD L)L) R FWHRE (iL) iR

a(i,j.f) K5 FWR % (i,) Bl ik asb(i,j. )R
5 SR E (i) Bia s i b,

30

25

20

-60 -50 40 =30 20 -10 0

P 1) A

100 150 200 250 300 350 400
(b) S B SBR[ EABE 21T

0 50

B RS )

Fig. 1 Representative scenery analysis
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Fig. 2 Detection results based wavelet analysis
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Tab.1 Detecting results of several typical sceneries
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Tab. 2 Results of typical seceries’ detecting and extracting
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