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Smoke Detection using Region Growing Method

Dong Keun Kim'

ABSTRACT

In this paper, we propose a smoke detection method using region growing method in outdoor video sequences. Our proposed method is
composed of three steps; the initial change area detection step, the boundary finding and expanding step, and the smoke classification step.
In the first step, we use a background subtraction to detect changed areas in the current input frame against the background image. In
difference images of the background subtraction, we calculate a binary image using a threshold value and apply morphology operations to
the binary image to remove noises. In the second step, we find boundaries of the changed areas using labeling algorithm and expand the
boundaries to their neighbors using the region growing algorithm. In the final step, ellipses of the boundaries are estimated using
moments. We classify whether the boundary is smoke by using the temporal information.

Keywords : Smoke Detection, Region Growing, Moments
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(19 9 AAUE nAAA pu g 2% avlg T AT A ISHTE queve count =132 5
A AR FI oo Gl APe FA gn O T AN wop A7I7E obd gefom A
ofth. (27 9= FHel FHAA A7} oful WA gy AT 1=887 £=1113= queue_count; =1 HSAHe
oA BYH Aom WAL Av7h TgE Adeld A Esglel Agor BAUYSS v Bk (¥ D
AR HAY. T,=2, Ty=5, k=242 (28 D3 59 I (23 o] AH§e vde e Zeg 5 204 =
& 2ol FdekAch (27 99 @, (@, O, @ A ALl (TF 9ol e} I Zeldl F A0700H. <&
=3lo] o5 Msld ool o& ]7} ojU gdom AZPS o 5>9F <3 6> ¥ =M AgtE wRow Jods &4
= qu & Fol A71g A5 A3 FA AR =208 A
<E e (27 QoM FAMe] WMoz FAE A4 &3] S 4 gu Y] PEL @ 49 Ans
N2 A2E 9o SRt <E 4>= (2 9eld  Mustgth AokE Wi s AgshA e Wy



2718 ZEMelEtsl=2X B M16-BH M4=(2009.8)

(a) t = 474 (b) t=502

(c) t=527 (d) t=600

(e) t=800 (f) t=1157

(32 8) ZAM JA=tzof ot & HE, 7,=20, 7, =5

(# 3) 7|2 HEE Foo EF(T8 9)

t dist(t,7) std(a(t,i))) std(b(t,3)) std(0(t,3)) queue_count;

117 447 5.47 2.08 4751 24

300 2.23 0.27 0.89 168 24

1113 2.00 0.72 0.37 0.74 24

1150 1.00 426 1.24 2.87 24

1200 1.00 456 0.94 2.25 24

1287 0.00 091 3.33 31.58 24

2070 24
of wlal g wstd o] WIEE LR Qlste] AL (g DI (2" 8)9 AHE A FdEERE 5
79 d9ol AEHeH, V2 HAEFH F99 H[&o| vt e ZhdetsE g gojx e e7E dgdE
=35 & 7 Ak AV Yol AVIE HEHA e Teta olF EAZ A7l v Ze&HoE HEH
gL dA&oz K=2479 T oA Wadgol HE (18 9) AAUE IAHANA 31 FHFY 25H AVNE
HA FAY <E 6>9 AFAe} o] dAd HoFs FA4 W AFYRE 2 vt e vigo] EXFE 27|
5t7] wlitel dAv]gde] ohd o FAE gtk 2 IAGE AEstd wg A WHelstE e WA A
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280 ZBENElStS|l==2XB HM16-BH X4=(2009.8)
CE 4 A7|71 ot d9e=z AEE "o EX(O8 9)
t dist(t,1) std(a(t,i))) std(b(t,i)) std(6(t,1)) queue_count;
83 0 0 0 0 1
117 3.16 4.80 1.38 17.62 13
1113 0.00 0.00 0.00 0.00 1
1150 61.03 0.81 0.50 1.89 24
1200 46.04 0.94 0.45 2.06 24
1287 28.01 1.88 0.57 46.40 24
(' 5 (3= 7), (3zB)el HIC|20M H7|HE A8 HlI
W AZd ¥z 99 A7 AEd 99 A719GoldA 712 AFHA B 4G
Aok Wy 1635 1528 107
FALFE AR e 2086 1681 406
CE 6y (O 9)9| HIC|R0M A7[HE ME H|w
N } N N A7]gGolHA V2 AZHA
W AZH W3t 49 | AV HER 39 | AsAd Jd HEH 99 010 ofof
Wi o
Alte W 2790 2287 135 368
BGgES AHEEHA 4 WY 5157 3551 194 1412
gt e ol 8E AlRb whE Wstd Y] FAA 54 A7 AE,” 4B A28 =7AB, Vol.14B, No5, 2007+,
& AHgstel 971993 Q717h ok efew R pp.361-368
T& AFEE ulgd 93 E5gow Q3 2} JA o [71 A Murat Tekalp, Digital Video Processing, Prentice Hall
Fog ddste W AH Wstgdgs FelxE s PTR, 1995.
7] 49 Addsle YHETS T AFgA R GFITh [8] Rocha, L. et al, “Motion reconstruction using moments
analysis,” Computer Graphics and Image Processing, 2004.
o = Proceedings. 17th Brazilian Symposium, pp.354- 361, 17-20
|

Oct. 2004.

[9] Chaur-Chin Chen, “Improved moment invariants for shape

[1] B.Ugur Toreyin et al, “Wavelet based real-time smoke

discrimination, Pattern recognition,” Vol.26, No.5, pp.683-

detection in video,” Signal Processing:Image Communi-
cation, EURASIP, Elsevier, Vol.20, pp.255-26, 2005.

[2] Nobuyuki Fujiwara, Kenji Terada, “Extraction of a Smoke

686, 1993.

[10] Johannes Kilian, “Simple Image Analysis By Moments,”

http://vaderio.googlepages.com/SimpleImageAnalysisbyMo

Region Using Fractal Coding,” International Symposium on

ments.pdf, 2001.

Communications and Information Technologies, pp.659-662,
Sapporo, Japan, Oct. 26-29, 2004.
[3] F.Gomez-Rodriguez et al, “Smoke Monitoring and measure-

ment Using Image Processing. Application to Forest Fires,”

Automatic Target Recognition XIII, Proceedings of SPIE

Vol.5094, pp.404-411, 2003.

[4] Ziyou Xiong et al, “Video-based Smoke Detection: e-mail
Possibilities, Techniques, and Challenges,” IFPA, Fire Sup- 19894
pression and Detection Research and Applications — A Tech- 1991
nical Working Conference (SUPDET), Orlando, FL, 2007. 199611

[5] Roberto Vezzani et al, “Smoke Detection in Video 19961 ~
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Repository),” Proceeding of ACM International Conference
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