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Smoke image detection method of the forest fire
based on total bounded variation

Li Hongchang' An Mingwei’

(1. Environment Information Institute, Nanjing Vocational College of Information Technology, Nanjing 210023, China;
2. Communication Institute, Nanjing Vocational College of Information Technology, Nanjing 210023, China)

Abstract: When the smoke concentration of forest fire increases, the blurring degree of the corresponding image increases, and the total
bounded variation gradual declines. Based on the characteristics of the variation, the difference between the boundaries can be effectively
represented. Therefore, a detection method of forest fire smoke image is proposed based on total bounded variations. The objective
function is extremum calculated with the idea of block stationary analysis, and the total bounded value is obtained. By comparing the
total bounded variational value twice, the suspected smoke is extracted from the block result graph, and the fused clustering processing of
feature data is used to obtain the final suspected smoke area. In order to get better smoke detection effect, it analyzes the motion
characteristic of suspected smoke feature area, and the smoke area is judged by fusion, then the fire alarm is given. The algorithm
shields the complex calculation of the static characteristics of the smoke. When the suspected characteristics of smoke are analyzed, the
smoke can be accurately detected by only its motion characteristics, which avoids the errors caused by cumbersome calculation. The
comparison and verification results show that the output of the algorithm is efficient and stable.
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Fig.2 Flow chart of smoke area extraction algorithm
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Fig. 4 Initial division schematic diagram of smoke image block

60 70

R4 TBY, <TBV, RERGSRASSS i Wil H 5 0 1
PIBELK KAR G M, (x,y) , B8 WX 2 70 1 1R
e fERBAEARATES 1 WIEHGREE LK RAAZS X M P (x,y)
1 (7) KA

M2(x,y) =M, (x,7) @ @M, (x,y) DM, (x,
¥) (7)

Hrh@RR R BRI G Ry 78 45 R R

55§ TR K TR 55 UG B K TR 55 X3 M (=, y)
BM (x,y) MM (x,y) BI85, HR(8) KA,

M(x,y) =M, (x,y) N M>(x,y) (8)

A2 (8) FI T, A 25 ER th AR il B 26 ¢ e,
oo, R W KI5 XM, (x,y) M, (x,y), -,
Mtn(x,y) , BN N, N, N, ] M,l(x,y) ,Mtz(x,
Y5 s M, (wyy) RIS R REHL i, fEER
HBE R 25 X35, I 5 s .

2.3 NREEBHE

23 SR BT IR 55 40 B B s M, B iR et

BYARFAE, R T S IR AN RRAE ARSI e = R e Y [) R, 0 55

oo

(=)}

~

S

-

10 20 30 40 50 60 70

X

K5 KR IMZ GRS R

Fig.5 Fire smoke image fusion clustering diagram
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