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State-of-art of video based smoke detection algorithms

Luo Sheng"”, Jiang Yuzheng’
1. Wenzhou University, Wenzhou 325035, China;
2. Indiana University Purdue University Indianapolis, Indiana 46202, USA

Abstract: Smoke detection with no latency for fire alarming is crucial to minimize fire damages and saving lives. Video as
a spatio-temporal sensor covers a larger area than point sensors and it is sensitive to environment changes. Current smoke
detection algorithms, however, are still difficult to achieve fast, accurate, and robust judgment on fire, even though they
have used chromatic characters, texture, shape, flutter, flicker, spatial and temporal frequencies, as well as composite
classifiers such as support vector machine, neural network, etc. This survey reviews the state-of-art of smoke detection
methods and proposes three directions to achieve robust data processing. We argue that the success of visual smoke detec-
tion should be consolidated by a rigorous understanding of its physical characteristics, creation of a common test database
for algorithm validation and comparison, and the establishment of a new criteria for the evaluation of algorithms.

Key words: visual optics; smoke; fire; feature; chrominance; texture; shape; flutter; flicker; frequency; classifier
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IKET7 1) ZRACFIRS £ 77 1) 28K, 1, (b, By, J2& i
(0) CYATH (k) FRYRTF SARL, r 21— )5 175
Mg, Calderara SR H] GMM SEAHHE r B2 4L, A1t
e 25 B PR BE O MR ORI MR A g s g (H R
Calderara™y B 37 15 5t A AU Bg,, 1fif Wang F Ada-
boost ELHEXS /N RELHAT 4328, AN Fe TERELE AL B
TEVERR B T 530 B R0 65 48 Mk Jy T AH B SCrk 35,

S2 VA KOG  MERRPEIAT) 91. 3% 7
SR FH /N 18 75 9 L AR FEL o 208 4k 3000 A5 236 A P
DL, Chen F AR HL Iy 722 $6 4G 0 AR 55 DX 3000 2 K
P T L A 8 A A T R ) A S, PR O s
T AN ] 2 () RO AR E 22 I [|] %0 KK, A] BB A5
ANB RS 0 W (R, K AT BE 23 4 A AR A R
)0 {1 | Xiong 5% A\ K F§ MCR ( mean crossing
rate) THELIN FRA A, SR 5 B A7 2 08 I PR R 19 3h
A DCHRAE e 1k B AR, R T AR 52 2 P 25 1 7 2
TRAAZE Y L Wt DU %8 BT R X I 4
ESUE S IRERNETE IR e 1R S e L
(R IX B, RT3 S R A0 15 0 AR R PR OR B
Piccinini&5 A [F] i 25 15 31 4 55 14 2060 5 Ak AH X%

Wz BRFAE LR AR 55 28 H B AE B — [ 7 X3
23 [RRAE, 35 T 56 T/ B a0 BT B 22 R il
FRMEE
1.6 (HEFHELRE
1A% o SCHIK I M P 210 1 J 55 R ik, 08 2 i
SR RSN, #A T REEH X L3 5
AT, TN L6375 HORA R, ok MER HERR I AT i
R R GIHFE L —— RN R . BUEFFIE L
HURFIE R0, AR AR K, I B KA OB A
A TR]AHOG , 8 28 55 70 B R AR G, ok HERR AR 25 23
O — R BB LAY DX, AN BA R o ShASHE IR L i
AT B SRR RRAE AT AR, (R 2
Rl T 25 73 o JCIR T 1 S A, i o it i) 22
O3 AETEJE R T B AT . 20K B 300 50 TR0 A 25
AR 7 LR B e ZUMH 55 R AR DA S5 R 4 el B
o R ) A 2 228 MR [ Ol ERT A 85 ik B, 4T
it 5 R (B AT 50 ) 3 17 o L 3 BB A 1 45
SRR, B E 1 % 0 K el ad /NAR R 5 iR A
ARl A A 3G 30 R I — A ik A
IR, AR AR U AN 5 2 LA 2 AR R R 560
ARk R A e DX A8 P R AR i A A A Bl
INERE AR E X T B ey B2k T 40 A2 4k
AR = A R e, 36 T 0 3k 1 o0 B A A A 5 T
IS IV VE( S

2 SEPRINNTIE

DR A — R A S5 M A —— X R 2R, 4%
P IS HR AR AL & R A HEA TR, R T IB
FHEBCRRAE HERR 58 H A, th RIEE SR AR 55030 2 4% R
PR T B8N , T TE F FTRE HER i 7 B 45
TR AIE £ T 5 3
2.1 EHIBEIRREE

W55 BAT BOMI S 5 R, BRI A KR
FEBIE R BIAZE . Ho MhLiy TG a5 46
S S U A 4 5 AT, ) S R S A 5B 4T
P
2.2 BEHLERMORERHRBIEE

WAL AR MR R 12 ) e 2 —, th 2 ke
WA 2 L. Y5 A — B it B ARET,
TR DL P S P T A28 B ph 15 B e o
HH 55 SO TR B 3, DXt Ko X 44> g ik
DX A ERCAL 5 91 5 /N B e L3 B 1) L 1) R
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B 7 HOG 45 9 ANRRfiE I &, AR Je S 2t 1)
BEHLARAR IR A (random forest ) 4] W fi 1& X I8 2 AN
HE
2.3 Bayesian 5 2 3RIAFIEHE

Bayesian 4325 2% 38 it Se g 32, R A A H 5
HR S AR, VR PR HA B R S AR B S i
XFGFTB N2 Piccinini 55 AH] Bayesian 732K 4345
A G B /N AN TR
2.4 EFR/NIAEZENEZIEXIRANEE

F 377 2] (active learning ) AEWS ik AR T IR XE |
FEA B = 1 0], AN P2 0% 3l 42 2 VI R A T 2
T BB Y Fi o S A R B A (B B RE R AT
PRidE o Toreyin {5 1 X 5k 1) 9% 1 12 2h F 1E 2 5
FRrE . ETHREME (HMM J7 %) #8241 ( 22802
HTHEBR =) AR [ - 1,1] 218, K5k M
WMA ( weighted majority algorithm ) FI & F LMS
(least mean square ) ¥4 J7 B9 (1) 3= 8y 2% > XA € IX.
TS S
2.5 ZHFEEVIRFEE

Maruta WA H T iz sl ¢ 1F A1 80 FRAE, >R
SCRpI AL (SVM) BEAT ATk, Sy 1 B e HE A
L T 285 SR i sk 1) 2200, sk B R A X 8
BEAAEZES . Tian WA SVM Y 9 Rl R 42 1) 5 o6
B (RBF) F1 H J5 A 22 #% (HIK) #4717 X5 1, &
B RBF &R AF . Ho 4 35 25 X 89 fig ik %
] 3z 3l 75 1] 45 R A Y B8R F- 2408 F0 b v 22 B A
SVM i 17 ) Wr, X J5 J§ CAMSHIFT ( continuously
adaptive mean SHIFT) 38 & 0045 (4% > . Gubbi
SR AT L 32 x 32 1B, 43 B AR X AR B AN
NI AR A il BURE AR, i 95 3 4B Bl 43 28 ARk (K-
NN) 1 SVM AW rp 2 B AFFE I 25 . S2 45 51 an
1o, RN B e SO AR AE , SR 5 H
SVM J3 38 1 ROR I B, BB 3k 3] 88.75% 1Y 1 B
KUV AR EEHI(TP + TN) /(TP + TN + FP +
FN) x 100% $H55, R TP/ (TP + FN) 1155, 55

%1 DCT.wavelet i1 K-NN . SVM SZI& %Lk

Table 1 Results comparing DCT and wavelet features

K-NN SVM
W REJE BR - RE REUE AR
DCT 68.88 0.69 0.69 63.21 0.57 0.64

/N A 76.16 0.53  0.79  88.75 0.90 0.89

DR IE SR LAy TN/ (TN + FP) , TP 2 ELX ( true
positive ) , TN Sk EL 45 ( true negative ) , FP i £ %f
(false positive) ,FN Shyfh4 (false negative)
2.6 HWHEMEKIRZNEE

it 22 ) 2 B AN [ (R A0 AN TR] i ARRAE L A
FHUITA R B B Be . = JE4- 4 LBP il ey 1%
QT A Z Z M2 M4 (NN, H W2 & A
77 Genovese B Ak I B X542, SR J5 431 YUV
R, , PRI 50300 RN AR A DX T X, 25 i 2
TCFF PRI, X MR R AL 4 + 2N ANRHE & (V
ST A mTE, BN AE O AE AT SR 2 2 1Y
RIS 5% NN HI W AR 2s 2
2.7 HELEENREMEFERINEE

Giinay 55 N\ RH] 1124 e B 24 2%, T
PRI TELL 3 N PSRl 5 5 2 (EADF) |, ¥ iz 3
AGEI 008 I /N e B RR AIE | B 5k B A SO A
fIE 5 T50H T 235 S P FH AN R 2 1 5 5 A R 255 5 I B
PRI E o gy ), B3l 5
MIE R S Herh (USRS AMSR T SVM
HEATH B
2.8 LDAHRZEE

LDA (latent dirichlet allocation) 2 EH AR F R
AEJI AR B = AR, Calleja S5 ] STFT il 3 (5]
G AN AR AE , 2R )5 A K-means 2E i, code book
A I B AR AR B LDA BEAL, 5 I B 4%
LDA RERUGH R v B RRAE SE AT MH-AE MR A 40 26 31X
A4 H S GR-Ra I (8 7, X8 ARUARFAIE A 1 4 54T
SRAR G, (H 2 B K5 TP AT TN 35 5] 95. 33% FI
91.94% RyHERR"
2.9 SFIRFNFIETEE 77 ERLRIR

2010—2012 AE 230 H A 32 2808 554 0 SCRiK
JIr R R I S5 FRAE AR )7 i A28 2 s o bl 75k
LA B =, BT A NGET i B AR E 9 i
JOE 9 R FIAN T FH S R, A 8 A G I s Ao 7 5 1) T 41
FHRRF R LD, Bz BERRE B R A
Wi, oIt e HAER BRI R 2 FRHIE, B 2 T
BReLE G 2R EE AT IR 00 7 125, A R DR TIE I
LRI A HERA R . TX T Ik A i RS R A 2
F L IR S5 RAE S L, 25 2R RIE R Oy
BT E LR T BE ), I (8] 0 A3 [A] S5 53 9 A
THFEAE R K, (A2 COD W% R AT XY
FE
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R2 20102012 ERFRENEER/ESRNTH AT ELS
Table 2 The methods proposed by the corresponding literatures that are printed among 2010—2012

SCHk i, e TEAR Wzl e v FIWr ik
[30] \ GMM SVM
[48] A A A GMM + 245 SVM
[20] \% v \% DCT A& sh 78 X 5k FFE A AR
[27] v v v RFC
[37] v £ )7 NN
[42] v v 55 1 WU 5 £ A5 FRHAE
[38] A GMM £ NN
[21] A v v K4y 2 J2HiT NN
[51] v v Bayesian 432454
[36] v v v v HpaE NN
[43] v 2o} FLBZ NN
[59] v v v FCMA SVM
[56] v v v v 2E5y SVM
[52] A\ A DURITRES BB NN
[60] EADF
[33] A K4y SVM
[61] v v SIRITRE BP NN
[22] A v A Kalman + MHI B4y B FRHAE

T FCMA St C B{E RS EADF S5 T4 s 7R 2R 1 3 I DR SRR 45 07 15 s REC R BERLARAR 0 2685

3 ZhEBRIREX

Tt e EAE R R B 55, i 25 25 B Y
ZEAFIT , RS DU AR A 5 2 N b i i s & H
P, PRl T e AR, i B ) 22 43, Xiong
K GMM #8735 s, 55 Y3 oA ek 20 5
AT EE H bR X8, 38 2 2 B B s X0 2360 RN 208
A5, TR 4 251 Calderara 5% ] GMM £
SEAS AR Lee i GMM ¥ 5t A5 15 5 ] 22 4%
(s e« 5 B A ARk L (B GMM 5t
B K E R R  FIZS (8], Genovese N
BRI WHE AR 5, R 5 B 5

B(x,y,t+1) =

{aB(xayat) +(1_a)](x7y’t) (x’y)%%_”:)ﬁ
B(x,y,t) (2,y) BN A
(9)

AL B(a,y, 0+ 1) BFE R, B(x,y, 1) ZIHFR,

I (x,y ) 2R ER
Toreyin &5 N 22 f AR 48 3 2 H AR 1912 2 3 &
HESL T By, Ml B, BT SRR R SO A A
KH T A Z= %) Kalman ST 2807785 5 008, sh S
ST A A B — it A RS 5 #RRE S 21 58 2 i 4K
%5 X3k, BRASTH BREE QLR T bl 2 it A RS 2R
FITR PR M7 1 Ma %5 A B 4% R 1] Kalman J§
LRSI TS S
B(x,y,t +1) =B(x,y,t) +
g(k)[1(x,y,t) =B(x,y,t) ]
g(k) =B[1 -M(x,y,t) ] +aM(x,y,t)
1 [ I(x,y,t) =B(x,y,t) | >T
W) ={0 oAy
(10)
K, B IE T R 2100 30 & B A28k iy tig
Ma I fdi 13z 20 7 s R (MHT) $2 55 B A XS 7 B
] 25 (] 1A ek Ko 28 A4 H 5% B ) A8
R T b — G E A A R B WA S R — DG B
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Wi, 98 J5 15 G Edtni 233, JH] Kronecker delta function
TR T S Ak, B A2 A0 R I AR Ry ik s A e
OBHMIUHE S 25 5 1 S AR I W) 2 43 7 o 7
171 CCTV (closed circuit television ) 78 W5 5 A £
24 DVR gt Jrik il 17izgh, JF HE &R 1F 24
XX b b 7 A R B i Bk R TR,
I Ha 48 1 FH S (1932 3l 2k = 46000 30 25 B bk, I Bt
FEMFEA /N Ho SR MHI -4k 7] fig 11 40 55
X8, F} CAMSHAFT j8 B2 X $8 103z shid 72

Kopilovie 55 A4 H 3 15 ' it 37 14 75 12460 T 40 55
DI, AR AR5 3R A I 1) T2 )b B A DG M SR A o 4%
AR S R IO AR G A A R
23 IR Yo R 7R A T AR A 437 B
Lucas-Kanade 75346 I ' i 28 Ak, 1155407 A 50 -F
PG B Ty 22 TR 5 [ 1Y 5 22, SR 1 3-4-4-
1 2 BP Sz [ IS >

M2 S(x,y) 515 B(x,y) S ATS [(«,
), B

I(x,y) =aS(x,y) + (1 —a)B(x,y) +n (11)
PRI Tian 858 32 e/ ME (12) A SRS 2

rr;’ian[(I—B)+a(B—S)] (12)
[, A S FEABE N2 A2 1, B
minz Z (s, =) (13)

T jeq;
Ao, s, BYATHSS (R, s, BB Q, WYL
25450 (12) (13) BERE AT S A i s ™ .

4 BEITZEHNAE

W% BIRBA F 5 IRRAE, (ER 2OR A 2%
AFRSE T AERR N R, S WIPE SR EL b Ay

AN BRI AE

D) HER PR A

I AR08 25 G N , 8 2 ) T B — 5P i S 23
B RHZ R, A2 A TR AR, SO
AUPRSEE I o SRR — R A M S5 A N, R AR RIELE
B, A ) TT VR R 3% I D 4 R R 94 TR ) AP [ A
REFRS AERE AN AR AR SR, 2 SRR HE AR B
AR, S B —— XK R

2) 3R AN 5R

HIRA SE A — R A T HAT B AR,
HAE S PR T A I PR REA PIT A .  nr bk

PR R B I BR 3l) | 2 19 Sl A H Al ) 1Az
ST, WA 04 58 B 22 S AR IX 8 T P 14
5, VLB /INBE AT S5 M0 25 K 05 05, W R i e
A AR % 5 8 R MR 25 B R, R /N
1 AL S D B i D R PR AR URLAT T A A~
IR . o5 —J5 T, A6 DN ) A 5 0 R A
) R TR R B D50 AR A MRS

3) I

TELE SIS A J8 55 A, 18 2SR A o ] 14 s
ISR SR M 45 LA e A Y L, I 4
e ER R 0 HE R i HL— e e 360° 4 Jil i d,
USRI CR IR A L5 2 3 Nl iE R AR,
PRSI MR A e i A R Z Y AR (H R 2R
F I Z R A J 55 A Bk, sl R TR
RO SRR BRI R LA R S
PERYESR . R 40 Giinay ) EADF J57 4%, A {H G
S FRRFAEAS 208 57 A9 4538, FF2E i A i AL
(LR AR B2 1

5 RER7ME

1) ZES7 A 5 B R

o] G 5 A AT D) R £ A5 HE A BAR i+
U, WD R RN s 41 , 5 I B 0 A J5 1) R 2%
fIE, ST 50055 A Y — — X N O R A ) B )
AR RES SR At — A R B, BEE A Bhid B
BEsema f 2 80sh 245 B, ORUES 2 9 vEmf v .
(i) s 200 A5 02 s A0 25 LAV B ] 1) o 0y 7 ) 4%
BN AR - A y- R TN 4 R, 4 1Y
AR H Cetin FUHZ 1Y K T TVEWF 52 P 3 (hitp ./ /
www. ee. bilkent. edu. tr/) . X FhE[E] F 45 80300 ( K] 4
(e))ZiE TR BB W] B RS b 35 Fl
W AR A LS FIRRPE RIS W) 0 A I e e i 2
T AV ARATURE P AR U5 [ 2 5 1 A ey 7 ] L
(RF Y, 3ok 7 P SR AR VA | TR b A A 25
FF It KR T

N 8] 45 UG A B 255 1 M55 00 I 25
Pk, AT 2T SO B RR S R 2 B3 B AR, R H fi o
THERRREE L B AR X 2K, X FREE G BN UK, fig
F 3 LBt Bl ah S s , ExXfnEBA ARz
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(a) I3t

(c) FLiL 1B

P4 55 s E] 40 1 5

Fig. 4 Condensed images along time axis of a smoke video

W% R TorEAe I o (HJ2 XS T R AT 5 40 55 (R 22
BIERH B IRIRE X R EA R BURWE, B &
AR 5 X8 T 1L R R DR 8 DXk, 2R FH 2 B HLA
RGP 4, R LA D ar Ak 08 557 3 3 N AR AR /MY
(IR PRI, BT ] i 4 08 (4 T kA I A 2,
PRI T

2) AL AT RS AR AR AN &5

AT 10 AFR M0 55 R I B4 AIF 5 0 A M e T T

HARETE A CBIA S DU B A58 [ C R, NS
B ARG T RERSBCR. T E 2
TR OCIR R FR G S 22 R R 5, —
P B0 & S REAE o — R B0 T R 26 52
{HURE , R A 6 1 LU0k R A 3R | A [ R FE A
23 M AR IR PR EA T LU BRI IF S . kg, st S7 — A
P A e AT ) A1 25 R A0 5030 12 AR A0 A s I A
Gi—F 5 LRI PR AR, d e — A LAY
T AR, BT, O R 3 R 4 DRI
WFFEHUA T T AT T B A B

R3 BOHRNARMEHTREAR LT T H M

Table 3 Some web sites for video down-loading

Bl P 41k
o . " http : //imagelab. ing. unimore. it/
BRI K2 <A
visor/
i g R http ://cvpr. kmu. ac. kr/
R e http ://signal. ee. bilkent. edu. tr/

visifire/

T8 M B 4K hitp . //wildfire. fesb. hr/index. php

TPEMT8FRJT 1, BA JakovéevicZe A 4] 4 851
THER R IR RIEHCR G b, 2 R
J7 R F ARG I i E o

3) RL R 25 R R o3 R

SR LT 525 [ 2 MR 1 0 55 A A
I, AH BT [ 4 P A A A R 2545 45 Pl R R 4R
R ER AR b i T X R S A A
FIFEFEATIRA SE BT 5T, B A J 55 45 TR AR
IIPERE ST HY LIRS LU, W B A5 R AR DIE R A
(10 S0 A, T B M 2 22 R ARRAIE 19 7532 ok AGr I 4
RERVER R RCRAT IR o 1 BE M R AR 37557 vh 23 B
R, T BRI B4R A R ARRAL , IH 24 HOE A
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P BERE I BEAT T SR 0F 5T, R T AN TR PR
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A7 BUTIRRE 1o, AT DUTE R il 20 22 A e ik
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SErp AT, O BT B E Sk BA 78T
AL PR B A AR T X T K RO ARG
Z [ G2 A i W 7 2 2 ) R, 3 o £ i A 55 Y
BUNEAR , T LA R 41 e B vf B2 s/ T 4 A
il BA W B R 2T EA S X

52 3Lk ( References)

[1] Fang LM, XuA]J, Tang L H. A study of the key technologyof

forest fire prevention based on a cooperation of video monitor and

© i [H B R B T AR AT A

1233



1234

PEEREFF IR

JOURNAL OF IMAGE AND GRAPHICS

Vol. 18,No. 10,0Oct. 2013

(2]

[3]

[7]

[8]

[10]

[11]

[12]

GIS [ C]//Proceedings of International Conference on Natural
Computation. China:
2008 : 391-396. [ DOI: 10. 1109/ICNC. 2008. 428 ]

The Main Website of the Government of the People’s Republic of

Jinan, IEEE Computer Society Press,

China. General knowledge on how to prevent and control forest
fires [ EB/OL ] . (2008-04-28 ) [ 2012-10-04 ] . htp://
www. gov. en/zxft/ft107/content956450. htm. [ H 4 A | 3L Fil
Rl P S ORI oty . R AR R Bl 455 R [ EB/OL]. (2008-
04-28)[2012-10-04]. http:// www. gov. cn/zxft/ft107/ content_
956450. htm. ]

Li D B. Provisions for power supply of fire fighting system in fire
protection design codes needs revision [ J]. Building Electricity,
2011,(7): 12-15. [ ZE5EA . BB KA TR B {1k
B EIT ], #H AR, 2011, (7): 12-15. ][ DOI:
10. 3969/j. issn. 1003-8493. 2011. 07. 002 ]

The Ministry of Public Security Fire Department. The Warning of
the Fire (The Case of Large Fires Between 1990 and 1999 )
[M]. Beijing: People Press, 1997. [ AZETBiEM R . Kok
73R (1990-1999 2 EFFR K REFIRE) [M]. dbat: FEAH
fRAt, 1997. ]

Zhang C. Analysis of national fire cases in 2010 [J]. Safety,
2011,(2) : 32-34. [5kA. 2010 4Fa [ kRGBT L], %
4>, 2011,(2): 32-34. ]

Web of China. 125402 fires have broken out and 1106 humans
have died for it in 2011 [ EB/OL]. (2012-01-19) [2012-10-
04]. http://news. 163. com/12/0119,/23/705TG U7G00014JB6.
html. [ HE R A E 2011 4 3R kR 125402 32, SE T
1106 A [ EB/OL] . (2012-01-19) [ 2012-10-04 ] . http://
news. 163. com/12/0119/23/705TGU 7G000 14]JB6. himl. ]
News web of Inner Mongolia. Fire is broken out in the district of
Ximengdongwuzhuxingqi, and 150,000 acres grassland fires are
burned [ EB/OL ] . (2009-12-23 ) [ 2012-10-04 ] . http://
news. qq. com/a/0090423/000590. htm. [NZEdHmE M.
R B BR AR U0 S A R, Be B B33l 15 U7 H [ EB/OL ]
(2009-12-23) [2012-10-04 ]. http://news. qq. com/a/20090423/
000590. htm. ]

Liu K. The resonsideration on Russian forest fire [ J]. Anhui
Forest, 2010, (Z1) : 34-38. [XIfd . M2 ZRAROC K i 1
SORLT]. Z @bkl 2010, (Z1) : 34-38. ]

Li G F. Fire detection based on fractural method [ D]. Nan-
chang: Jiangxi Finance University, 2008. [ Z5f:3% . LT 98
MR IR K 7 k[ D). P B e TP IR, 2008. ]
Rapid Response EOSDIS-Earth Data Website. MODIS rapid re-
sponse system [ EB/OL]. (2012-08-14)[2012-10-04 ]. http://
rapidfire. sci. gsfe. nasa. gov/.

EUMETSAT-data & product-land [ EB/OL]. (2012-07-19)
[ 2012-10-04 ] . http://www. eumetsat. int/Home/Main/DataP-
roducts/Land/index. htm? 1= en.

Verstockt S, Merci B, Sette B, et al. Hot topics in video fire
analysis [ J]. Newsletter of International Association for Fire

Safety Science, 2010, (29) . 14-15.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

FFF Introduction-Forests-NGNS Ingenious Solutions [ EB/OL].
[2012-10-04]. http://www. ngns-is. com/html/ florestas/fff _
intro_eng. html.

Byungrak S, Yong S H, Jung G K. A design and implementation
of forest-fires surveillance system based on wireless sensor net-
works for south Korea mountains [ J]. International Journal of
Computer Science and Network Security, 2006, 6 (98): 124-
130. [DOI:10. 1145/1582379 ]

Sahin Y G, Ince T. Early forest fire detection using radio-acous-
tic sounding system [ J]. Sensors, 2009, 9 (3). 1485-1498.
[ DOI:10. 3390/590301485 ]

Stipanicev D, Stula M, Krstini¢ D, et al. Advanced automatic
wildfire surveillance and monitoring network [ C]//Proceedings
of the 6th International Conference on Forest Fire Research. Co-
imbra, Porugal: ADAIL/CEIF University of Coimbra, 2010: 15-
18. [DOI:10. 1016/j. inffus. 2009. 12. 003 ]

Verstockt S, Lambert P, Van D W R, et al. State of the art in
vision-based fire and smoke detection [ C]//Proceedings of Inter-
national Conference on Automatic Fire Detection. Duisburg, Ger-
many: University of Duisburg-Essen, 2009 285-292.

Chen T H, Yin Y H, Huang S'F, et al. The smoke detection for
early fire-alarming system base on video processing [ C ]//Pro-
ceedings of International Conference on Intelligent Information
Hiding and Multimedia Signal Processing. Pasadena, USA:
IEEE Computer Society, 2006 ; 427-430.

Celik T, Ozkaramanll H, Demirel H. Fire and smoke detection
without sensors ; image processing-based approach [ C]//Proceed-
ings of European Signal Processing Conference. Poznan, Poland:
European Association for Signal Processing, 2007 ; 1794-1804.
Millan G L, Sanchez P G, Nakano M, et al. An early fire detec-
tion algorithm using TP Cameras [ J]. Sensors, 2012, (12):
5670-5686. [ DOI:10. 3390/5120505670 ]

Genovese A, Labati R D, Piuri V, et al. Wildfire smoke detec-
tion using computational intelligence techniques [ C]//Proceed-
ings of Computational Intelligence for Measurement Systems and
Applications. Ottawa, Canada: IEEE Press, 2011: 1-6. [ DOI.
10. 1109/ CIMSA. 2011. 6059930 ]

Ma L, Wu K, Zhu L. Fire smoke detection in video images using
Kalman filter and Gaussian mixture color model [ C]// Artificial
Intelligence and Computational Intelligence. Las Vegas, USA:
IEEE Computer Press, 2010 484-487. [ DOI:10. 1109/AICI.
2010. 107]

Toreyin B U, Dedeoglu Y, Cetin A E. Wavelet based real-time
smoke detection in video [ C]//Proceedings of European Signal
Processing Conference. Antalya, Turkey: Elsevier Press, 2005 ;
255-260.

Donate A, Ribeiro E. Viewing scenes occluded by smoke [J].
Lecture Notes in Computer Science, 2006, 4292. 750-759.
[ DOI:10. 1007/119196 29.75]

Ahlen J, Seipel S. Early recognition of smoke in digital video

[ C]//Advances in Communications, Computers, Systems, Cir-

© i [H B R B T AR AT A



184 /51081 /2013 £ 10 B

BRE, Jiang Yuzheng / TG NINESZ BIFA TR

[26]

[27]

(28]

[29]

[34]

[35]

[36]

[37]

cuits and Devices. Puerto De La Cruz, Tenerife; World Scientific
and Engineering Academy and Society Press, 2010 301-306.
Yuan F N. A fast accumulative motion orientation model based on
integral image for video smoke detection [ J]. Pattern Recognition
Letters, 2008, 29 (7): 925932. [ DOI: 10.1016/j. patrec.
2008. 01. 013]

Ko B C, Kwak J, Nam J. Wildfire smoke detection using tempo-
ral-spatial features and random forest classifiers [ J]. Optical En-
gineering, 2012, 51(1): 1-10. [DOI.10.1117/1. OE. 51.1.
017208 ]

Jakovéevic T, Braovic M, Stipanitev D, et al. Review of wildfire
smoke detection techniques based on visible spectrum video anal-
ysis [ C]//International Symposium on Image and Signal Process-
ing and Analysis. Dubrovnik, Croatia: IEEE Press, 2011 480-
484.

Krstini¢ D, Stipanicev D, Jakovcevic T. Histogram-based smoke
segmentation in forest fire detection system [ J]. Information
Technology and Control, 2009, 38(3) ; 237-244.

Tian H, Li W, Wang L, et al. A novel video-based smoke detec-
tion method using image separation [ C]//Proceedings of Interna-
tional Conference on Multimedia and Expo. Melbourne. Austral-
ia; IEEE Press, 2012: 532-537. [ DOI. 10. 1109/ICME.
2012.72]

Kopilovic I, Vagvolgyi B, Sziranyi T. Application of panoramic
annular lens for motion analysis tasks: surveillance and smoke
detection [ C ]//Proceedings of International Conference on Pa-
ttern Recognition. Barcelona, Spain: IEEE Computer Society
Press, 2000 714-717. [ DOI.10. 1109/ICPR. 2000. 903017 ]
Fujiwara N, Terada K. Extraction of a smoke region using fractal
cording [ C]//International Symposium on Communication and
Information Technologies.  Sappom, Japan: ACM Press, 2004 ;
26-29.

Maruta H, Nakamura A, Yamamichi T, et al. Image based
smoke detection with local hurst exponent [ C]//Proceedings of
International Conference on Image Processing. Hong Kong,
China: IEEE Computer Society Press, 2010 : 4653-4656. [ DOI.
10. 1109/1ICIP. 2010. 56 50254 ]

Ferrari R J, Zhang H, Kube C R. Real-time detect ion of steam
in video images [ J]. Pattern Recognition, 2007, 40(3) ; 1148-
1159. [DOI:10. 1016/j. patcog. 2006. 07. 007 ]

Maruta H, Nakamura A, Kurokawa F. A new approach for smoke
detection with texture analysis and support vector machine [ C]//
IEEE International Symposium on Industrial Electronics. Bari Tta-
ly: IEEE Press, 2010: 1550-1555. [ DOI. 10.1109/
ISIE. 2010. 5636301 ]

Giinay O, Toreyin B U, Kose K, et al. Online adaptive decision
fusion framework based on entropic projections onto convex sets
with application to wild fire detection in video [ R/OL]J. [2012-
10-18]. http//www. arxiv. org /pdf/ 1101. 4749. pdf.

Yuan F. Video-based smoke detection with histogram sequence of

LBP and LBPV pyramids [J]. Fire Safety Journal, 2011,

[38]

[39]

[40]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

46(3): 132-139. [DOI:10. 1016/j. firesaf. 2011. 01. 001 ]

Tian H, Li W, Ogunbona P, et al. Smoke detection in videos
using non-redundant local binary pattern-based features [ C]//
Proceedings of International Workshop on Multimedia Signal Pro-
cessing. Hangzhou, China; IEEE Press, 2011: 14. [0.1109/
MMSP. 2011. 6093844 ]

Toreyin B U, Dedeoglu Y, Cetin A E, et al. Dynamic texture
detection, segmentation, and analysis [ C]//Proceedings of ACM
International Conference on Image and Video Retrieval. Amster-
dam, Netherlands; ACM Press, 2007 131-134. [ 10. 1145/
1282280. 128230 4 ]

Ho C C. Machine vision-based real-time early flame and smoke
detection [ J ] .
20(4) : 45-52. [10.1088/0957-0233/20/4/045502 ]

Xiong Z, Caballero R, Wang H, et al. Video-based smoke de-

Measurement Science and Technology, 2009,

tection: possibilities, techniques, and challenges [ C]// Sup-
pression and Detection Research and Applications. Orlando
USA : National Fire Protection Association, 2007 ; 1-8.

Surit S, Chatwiriya W. Forest fire smoke detection in video based
on digital image processing approach with static and dynamic
characteristic analysis [ C]//Proceedings of ACIS/JNU Interna-
tional Conference on Computers, Networks, Systems, and Indus-
trial Engineering. Ramada Plaza, South Korea: IEEE Computer
Society Press, 2011 35-39. [DOI:10. 1109/CNSI. 2011. 47]
Wang T, Liu Y, Xie Z P. Flutter analysis based video smoke de-
tection [ J]. Journal of Electronics & Information Technology,
2011, 35(5) :1024-1029. [ %, X1, 7. —Fh3E T3
SIS I TR S A R vk (D). T 5 0E B AR,
2011, 35 (5): 1024-1029. ] [ DOI: 10.3724/SP. J. 1146.
2010. 00912 ]

Yasmin R. Detection of smoke propagation direction using color
video sequences [ J]. International Journal of Soft Computing,
2009, 4(1): 4548.

Toreyin B U, Cetin A E. Wildfire detection using LMS based ac-
tive learning [ C]//Proceedings of IEEE International Conference
on Acoustics, Speech and Signal Processing. Taipei, Taiwan,
China; IEEE Computer Society press, 2009 ; 1461-1464. [ DOI;
10. 1109/ICASSP. 2009. 4959870 ]

Giinay O, Tagdemir K, Toreyin B U, et al. Fire detection in vid-
eo using LMS based active learning [ J]. Fire Technology, 2010,
46(7) : 551-577. [ DOI:10. 1007/510694-009-0106-8 ]

Yuan F N, Zhang Y M, Liu S X, et al. Video smoke detection
based on accumulation and main motion orientation [ J]. Journal
of Image and Graphics, 2008, 13(4) ; 808-813. [ &3k, 7kik
B, X, 45 L T AR R 23 Bl 1] Y LA A 25 A
Tkl ] hiEERIEDE 40 . 2008, 13(4) : 808-813. ]

Lee CY, Lin CT, Hong CT, et al. Smoke detection using spa-
tial and temporal analyses [ J]. International Journal of Innova-
tive Computing, Information and Control, 2012, 8 (7). 4749-
4770.

Truong T X, Kiml J M. An early smoke detection system based

© i [H B R B T AR AT A



1236

PEEREFF IR

JOURNAL OF IMAGE AND GRAPHICS

Vol. 18,No. 10,0Oct. 2013

[50]

[51]

[52]

[53]

[54]

[55]

[56]

on motion estimation [ C ]//International Forum on Strategic
Technology. Ulsan, Korea: IEEE Computer Society press, 2010
437-440. [DOI.10. 1109/ IFOST. 2010. 5668107 ]

Ha C, Jeon G, Jeong J. Vision-based smoke detection algorithm
for early fire recognition in digital video recording system [ C]//
Proceedings of International Conference on Signal-Image Technolo-
gy and Internet-Based Systems. Dijon, French: IEEE Computer
Society Press, 2011 209-212. [ DOI.10. 1109/SITIS. 2011. 23]
Calderara S, Piccinini P, Cucchiara R. Vision based smoke de-
tection system using image energy and color information [ J]. Ma-
chine Vision and Applications, 2011, 22(4) : 705-719. [ DOI.
10. 1007/500138. 010. 0272. 1]

Kolesov I, Karasev P, Tannenbaum A, et al. Fire and smoke de-
tection in video with optimal mass transport based optical flow and
neural networks [ C]//Proceedings of International Conference on
Image Processing. Hong Kong, China; IEEE Computer Society
Press, 2010 761-764. [ DOI;10. 1109/ICIP. 2010. 56521 19 ]
Zhijie W, Mohamed Ben S, Hong Zhang. Discrete Wavelet
Transform Based Steam Detection with Adaboost [ C]//Procee-
dings of International Conference on Information and Automation.
Shenyang, China: IEEE Computer Society Press, 2012 542-
547. [DOI:10. 1109/ICInfA. 2012. 6246864 ]

Chen T, Wu P, Chiou Y. An early fire-detection method based on
image processing [ C]//Proceedings of International Conference on
Image Processing.

2004 1707-1710. [ DOI.10. 1109/1CIP. 2004. 1421401]

Singapore: IEEE Computer Society Press,

Piccinini P, Calderara S, Cucchiara R. Reliable smoke detection
in the domains of image energy and color [ C]//Proceedings of
IEEE International Conference on Image Processing. San Diego,
USA: IEEE Computer Society Press, 2008 : 1376-1379. [ DOI.
10. 1109/1CIP. 2008. 4712020 ]

Ho C C. Design of machine learning-based smoke surveillance

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[J]. Advanced Science Letters, 2011, 4 (6): 2072-2275.

[DOI:10. 1166/asl. 2011. 1441 ]

Gubbi J, Marusic S, Palaniswami M. Smoke detection in video
using wavelets and support vector machines [ J]. Fire Safety
Journal,, 2009, 44(8) . 1110-1115. [ DOI:10. 1016/j. firesaf.

2009.08.00 3]

Vidal C T A, Agammenoni G. Integrated probabilistic generative
model for detecting smoke on visual images [ C]//Proceedings of
IEEE International Conference on Robotics and Automation. St.

Paul, USA: IEEE Spectrum, 2012. 2183-2188. [ DOI:
10. 1109/ICRA. 2012. 6225096 ]

Tung T X, Kim J M. An effective four-stage smoke detection al-
gorithm using Video images for early ? re-alarm systems [ J].

Fire Safety Journal. 2011, 46(5) : 276-282. [10. 1016/j. fire-
saf. 2011.03.003 ]

Schneiderman R. Trends in video surveillance GiVe DSP an apps
boost [J]. TEEE Signal Processing Magazine, 2010, 27(6) : 6-
12. [DOI:10. 1109/MSP. 2010. 938113 ]

Chunyu Y, Jun F, Jinjun W, et al. Video fire smoke detection
using motion and color features [ J]. Fire Technology, 2010,
46(3) : 651-663. [ DOI:10. 1007/510694-009-0110-z ]

Xia W D, Lian Q S. ‘A fast algorithm of smoke checking based on
video [ J]. Electric Technology, 2007, 36(11) . 135-138. [ &
SCHE SRRk A . SRR B G A S5 R N R SR ], B
FAR, 2007, 36 (11): 135-138. ] [ DOI. 10. 1016/j. patrec.

2008. 01. 013]

Jakovcevid T, Seri¢ L, Stipanicev D, et al. Wildfire smoke-detec-
tion algorithms evaluation [ C]//Proceedings of International
Conference on Forest Fire Research. Coimbra, Portugal; ADAIL/
CEIF University of Coimbra, 2010 322-334.

© i [H K G B AR EAUITAT



	f+m.pdf
	FM.pdf
	目录(30).pdf

	20131002.pdf



