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Research on identification and anti-interference method

of mine external fire based on image smoothness

SUN Jiping, LI Xiaowei
(School of Artificial Intelligence, China University of Mining and Technology(Beijing) , Beijing 100083, China)

Abstract: Image monitoring is the main sensing method for mine fire, but it is interfered by the
light source in the mine. Image roundness and rectangularity methods are greatly affected by
the camera installation position and the angle of the target image, and it is difficult to exclude
the interference of the light source in the mine. It is revealed that the perimeter of the actual
boundary of the image of the mine light source, such as circular lamp, square lamp and rectan-
gular lamp, is approximately equal to the perimeter of the boundary of the rectangular image
of the same area, while the perimeter of the actual boundary of the flame image is obviously

larger than that of the boundary of the rectangular image of the same area, and other charac-
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teristics. The proposed image smoothness calculation method, with the shape and external rec-
tangular image similar to the area of the target image area equal to the perimeter of the similar
rectangle, divided by the image of the actual boundary perimeter of the ratio of the smoothness
of the image. The smaller the value of the target image smoothness, the less smooth the image
boundary is, and the more serious the convexity and concavity are. An image smoothness-
based identification and anti-interference method for mine external fires is proposed, which cal-
culates the smoothness of the target image and distinguishes the flame from the mine light
source based on the large smoothness value of the mine light source and the small smoothness
value of the flame image. This method is not affected by the shape of the mine light source,
the distance of the camera from the detection target and the image size, the installation posi-
tion of the camera and the angle of the camera and the detection target, etc. It has a wide
range of adaptability and high recognition accuracy. The experimental study shows that the ac-
curacy of recognizing the fire flame image by smoothness is 98. 1%, and the recall rate is
97.9%; the accuracy of recognizing rectangularity is 81%, and the recall rate is 78. 9% ; and
the accuracy of recognizing roundness is only 33. 3%, and the recall rate is 28. 9%.

Key words: mine fire; image smoothness; image boundaries; fire monitoring; image recogni-
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Fig. 1 Circular light source and image features
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Fig. 2 Square light source and image features
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Fig. 3 Rectangle light source and image features
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Fig. 9 Recognition and anti-interference method of
mine external fire based on image smoothness
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Fig. 10 Circular lighting lamp land image area in the tunnel
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Table 1 The smoothness of mine light source image
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Table 2 Selection of fire flame alarm threshold
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Table 3 Image recognition results of flame and its interference light sources
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Table 4 Comparison of recognition methods for circularity, rectangularity and

smoothness of flame and mine light source images
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Fig. 16 Comparison of this method with circularity and rectangularity recognition algorithms

4.4.3 I MERR R B [BR X L A Ar
AR SR FH AR R K A 0] R Tt R 0 3 0 4
PEAT H X 4 #r.
HEBA 2R 2 48 BT A R A b, T30 0F B 1 R AR T
o7 B EL B HER R A TR A = (12) R,
Crp + Coy

A — ’
Crp + Crp 4 Con + Cry

(12)

- C AREARBORE s T AR TP R IEJE A H A
TE MIES s FARFP” R AR A BOH E N IE 2K
TARCENT RN IE R AP E N I T AR TN
PR TUIFEA IR 7E O 112K,

4 [0 T A7 AT IR AR T Ok E D T 26
BOREA BT o5 B e ). A 3R Z 3 U= (13)
R,



224 SRS N 2

o5 54 %

Crp
Crp +Cpx

Ry g IR AR SCHR HE TGO E TR kI K M
FUR B P35, 2 BB KM R AE B RE A 0 )
SRR AR N T 2R REAS L 35303 0 125 18 ) B9 o
A AR IF 5 A U Tk i TR i o B R
A R PTG A3 B, 58 AR AR 3R 210 41, FE
A S 190 AL BRI R 20 4. AR 4 =X
() Je & 4 B FEA  THEAT B RY B 0 4 4%
{E 4 0. 239, K Y JB UM & {6 K 0. 597.

WU S e e a3 5 iR . AR SCHRE S 174 It v 8
TR 7 3 1 U A B8 3] 98, 106, LA TR B vk
17 1% . LB RE 7L i 64. 8 %6, A SCHRE HY 110 It o
JEE U 5 2 1 U 3 MRk 97, 9%, R R B v
B 19% , FE BT BE 2 69 %. 25 AR M, A SCHR
{49 UG P B A1) T i 2 e R TR T vk B AR 1.
£5 MBRESEARE.ERERNAERERBE R

Table S Comparison of recognition accuracy and recall
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