icsP

2 g MB NS Sh2g8f4l 3% 2|ats| =F4| Vol. 20, No. 3 : 159~164 September. 2019

rot

Mald, ol5="
ctefthetn FESMSSL

A Forest Fire Detection Algorithm Using Image Information
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Division of Information and Communication Engineering
Hanbat National University

£ ok YRR AT ol gale] AEE LAFHE AL WS olgle olgelth &
oA ool Mgt Y Bt HEY :

92 WSl A JIIOE B9 FRES FEUT I3 F3E AUTHES BUY L EURS SUA B0l I
WA ol5ahd See] ohlekn Budth ol WHoE F2H HAUFH GoEo] 22 o4 e SINol Yow sgow B
Utk TEE BTFE olgdle] PF A% 1 KR4S AT

o FHlof : Bl HE, I

B
o
o
i}
Ty
£
om
ot
ne
I
12
=
OS]
=
X

Abstract Detecting wildfire using only color in image information is a very difficult issue. This paper proposes an algorithm to detect
forest fire area by analyzing color and motion of the area in the video including forest fire. The proposed algorithm removes the
background region using the Gaussian Mixture based background segmentation algorithm, which does not depend on the lighting
conditions. In addition, the RGB channel is changed to an HSV channel to extract flame candidates based on color. The extracted flame
candidates judge that it is not a flame if the area moves while labeling and tracking. If the flame candidate areas extracted in this way
are in the same position for more than 2 minutes, it is regarded as flame. Experimental results using the implemented algorithm
confirmed the validity.
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Fig. 2. Detection of forest fire by satellite. (a) Forest fires
detected on a clear day. (b) Forest fire incorrectly
detected due to atmospheric interference



Fig. 3. Camera—based surveillance tower for monitoring
wildfires. (a) Camera installation location. (b) Fire detection
results using computer vision technology
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Fig. 5. Input image

Fig. 6. Background removal
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Fig. 7. Enhanced image
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lower = [5, 50, 58]
upper = [180, 255, 255]
for(i=1 to width)
for(j=1 to height)
if lower<image[i][j]<upper
pass
else
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Fig. 8. Pseudo codes to detect flame candidates

Fig. 9. Flame candidate image
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2 optical flow = TVLA0pticalFlow_create()

3 flow = optacal_low.cale(prys, next, one)

{ nlabels, labels, stats, centradds = comectedcompanentsuithstats|inage)
§ X, y, width, height, area =stats[inde]
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Fig. 10. Psuedo codes for fllme detection
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Fig. 12. Forest fire images: the left is from a low view point
and the right is from a high view point

Table 1. Experimental results

videos Color-hased method Our method
Black hox Not found found
High place found Not found
Low place Not found found
CCTV Not found found

ot
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