oM HICI20M Haar 20123 O|SE oS 0|80 =tHdds

367

DOI: 10.3745/KIPSTB.2009.16B.5.367

Aol Al v|t] QoA Haar dlol&
O|ERFL o] L3t HAAZ

2l 3}

Il = =t
| o -

(=] of

¥ ERe sl GgelA] Haar A0)R301 ol SR TS o8 HANE WAS AADTL AQXE PAE Haar slolH W 9, 5Hg
Fuole AFW, AT 24 0 59 Do) 39AZ FAAT Haar Aol28 W AL Haar Aol2ee 485t gy =
d9e oo Rggow RUs, nFT G4 PAstel UAE ANE B Fud AFWANAE ATl AAGE A
sol e W] g2 2 olAYAL T the, 9A FNAFL ool 27 APFUGAS) AANES Foha, G PRE o) gto]
A% 39 FugAe AN H9FNGe] 24 2L 59 VY WA BIFRYAS] 27| nFS 4R AUA BFE Avsa
& AFgste] FABA, A4 599 o BHite] MEHE 39S API oz B
JIUE : Haar RI0IER, S42E, MM HlCI2

Flame Detection Using Haar Wavelet and
Moving Average in Infrared Video

Dong Keun Kim'

ABSTRACT

In this paper, we propose a flame detection method using Haar wavelet and moving averages in outdoor infrared video sequences. Our
proposed method is composed of three steps which are Haar wavelet decomposition, flame candidates detection, and their tracking and
flame classification. In Haar wavelet decomposition, each frame is decomposed into 4 sub- images(LL, LH, HL, HH), and also computed
high frequency energy components using LH, HL, and HH. In flame candidates detection, we compute a binary image by thresholding in
LL sub-image and apply morphology operations to the hinary image to remove noises. After finding initial boundaries, final candidate
regions are extracted using expanding initial boundary regions to their neighborhoods. In tracking and flame classification, features of
region size and high frequency energy are calculated from candidate regions and tracked using queues, and we classify whether the
tracked regions are flames by temporal changes of moving averages.

Keywords : Haar Wavelet, Flame Detection, Infrared Video
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