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Coal pile location and recognition method based on entropy energy

Yuan Heng', Wang Zhihong', Jiang Wentao®
1. College of Business and Management, Liaoning Technical University, Huludao 125105, China;
2. College of Software, Liaoning Technical University, Huludao 125105, China

Abstract . Objective A novel approach to coal pile location and recognition, which is based on entropy energy, is proposed
in this paper to solve interference problems in a complex environment, which inhibit detection efficiency in coal mines.
Method First, continuous information sampling units are scattered in the image, and the distribution area and gray levels of
the larger probability density in the sampling unit are determined. All energy frequencies of the sampling unit are then cal-
culated , the weakest of which is removed by filtration, and the edge of coal pile is calculated by second-order partial deriva-
tives. The sampling unit is moved to the edge of the coal pile. Finally, the early warning based on the coal pile height and
radius is ready for the upper limit, which is calculated according to the sampling unit. Result The average processing speed
of the single image is 0. 35 seconds per frame, the maximum of coal accident warning time interval is 0. 35 seconds, and the
average recognition accuracy is 97. 1 percent, which is the method text results on the coal pile videos of coal mines. Experi-
ments show that. This method can overcome the effects of noise and blurred image on the recognition of coal pile by taking ad-
vantage of the ability of entropy energy to identify a fuzzy edge and its resistance to environmental noise. Conclusion Experi-

ments show that the proposed approach has good adaptability to coal pile location and recognition, and is of significant and
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practical value to improve the efficiency and safety of coal mine production.

Key words: coal pile image; entropy energy; sampling unit; energy frequency
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2 4.57 3.81 0. 35 0.973 0.925 12 5.79 1.34 0.33 0.974 0.937
3 5.01 3.73 0.34 0.979 0.913 13 4.26 3.25 0.35 0.975 0. 938
4 6.03 6.35 0.35 0.977 0.924 14 4.22 4.13 0.35 0. 956 0. 904
5 4.43 5.10 0.33 0. 980 0.927 15 2.57 3. 18 0. 38 0.983 0. 934
6 3.91 4.96 0. 31 0.974 0.903 16 5.96 3.79 0.33 0. 964 0.917
7 2.83 3.65 0. 36 0.976 0.930 17 2.98 3.44 0. 31 0. 968 0.912
8 3.48 5.83 0.32 0. 961 0.914 18 3.07 3.85 0.35 0. 984 0.933
9 4.70 3.77 0.35 0. 958 0.919 19 4.77 3.60 0.32 0. 968 0. 931
10 2.84 5.42 0.33 0.970 0.931 20 3.28 5.12 0.33 0.962 0.915
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Table 2 Comparison result F4 187 FEVA L, T DA S F s JE T R S A A6 00 )

2% SHRO12107: ASOE bR R R o

[ 0.96 0.97 A SO H O R fe S A S BRI kA (L

[P~ o 0.3 FE T REAEHERE A 28, THT FLG 3 T 222 B s 450

H AR B R o BAT 3 3 X, T AR

B BRI ER AL T (R SELRS o AR ST A8 B iy 15

4 5 g B IR B B TR, 22 8 403040 Rkt i

A AT A A DN JC R A 0, TR I 4 i B ) B
Y V8 T AR A TR DR HE R ¢ ) T Pl — 20
7.

5% 3k ( References)

[ 1] Sun]P. Research on coal-mine safe production conception [ J].
Journal of China Coal Society, 2011, 36(2) . 313-316. [ #)4k
Vo BT A SRR [T]. AR, 2011,36(2)

© i [H K G BT AR AU AT



$20% /58H /20158 8 RiE, &R, EXE / Hee=HREERINEMNSIRE
313-316. ] ty, 2014,39(1) :198-204. [iKiif4e, sk mr, Jy o, &5 . Mo
[ 2] Sun]JP. Research on characteristics and key technology in coal B v 25 2R U AL F o8 [ ] A 244k, 2014,

[4]

mine internet of things [ J]. Journal of China Coal Society,
2011,36(1) :167-171. [ FhARF . BB WK 0 45 5 5 SR 5L
ARWFFE[T]. BEAFHR,2011,36(1) :167-171. ]

Sun J P.
coal mine [J]. Journal of China Coal Society, 2010,35(11):
1925-1929. [FMARF . W% A s Sl fEHAR [T]
PSR ,2010,35(11) :1925-1929. ]

Pan Y S, Xiao Y H, Li Z H, et al. Study of tunnel support theo-

Technologies of monitoring and communication in the

ry of rockburst in coal mine and its application [ J]. Journal of
China Coal Society, 2014, 39(2) :222-228. [#%&—1l, 4 k&,
oA G5 it e A S SRR O T[T ]
AR ,2014,39(2) :222-228. ]

Jiang Y D, Pan Y S, Jiang F X, et al. State of the art review on
mechanism and prevention of coal bumps in China [ J]. Journal
of China Coal Society, 2014, 39(2) :205-213. [ ZM AR, K —
W, R4, 55 . FREIE 5 T SR o i e il b S AL 380 0 B 3
[J]. JEBeF4R,2014,39(2) 1205213, ]

Cao J, GuoZ T, LiJ ], et al. Modification and practice on loca-
tion arrangement of coal electrode type coal pile sensor [ J]. Coal
Science and Technology, 2013,41(7) :107-109. [ &1, S84
Ve A AR U e R A B S [T ).
B A ,2013,41(7) :107-109. ]

Zhang X H, Zhang S, Fang S, et al. Clearing research on fog

and dust images in coal mine [ J]. Journal of China Coal Socie-

[10]

(1]

[12]

39(1) :198-204. ]

Sun J P, Jiang J. PURE-LET-based fast denoising algorithm for
laser spot imagery [ J]. Journal of China Coal Society, 2013,
38(9) :1710-1714. [ #p4E, I . 36T PURE-LET B9800
BERIG PR LT[ T ] JEA24H1,2013,38(9) :1710-1714. ]
Sun J P, She J. Coal-rock image feature extraction and recogni-

tion based on support vector machine [ J]. Journal of China Coal

Society, 2013,38(2) :508-512. [ M-, 7% . 2T 3451
ALY RS R AE IR 20 285 [ T]. sy, 2013,

38(2) :508-512. ]

Sun J P, Chen W, Wang F Z, et al. Application of probabilistic
neural network in recognizing coal mine in frared monitoring ima-
ges [J]. Journal of China Coal Society, 2007,32 (11) ;1206-
1210. [ IV WA, B4R, 55 . BERMERKTET L5k
BRGSO R R[], BB, 2007 ,32(11) :1206-
1210. ]

Sun J P, She J. Wavelet-based coal-rock image feature extraction
Journal of China Coal Society, 2013,
[PNRT AR T/ NS B 154

B4R ,2013,38(10) :1900-1904. ]

and recognition [ J].
38(10) :1900-1904.
AR P T].
Xie W Z, Xu H, Liu D. Coal pile detection based on image pro-
cessing [J]. Electronics World, 2014,7. 83-84. [ #3014, 14
W, XA FET MG AL BN B e DR [T ). e Tt
B.2014,7; 83-84. |

© i [H K G BT AR AU AT

1069



	图形图像8期正文 70
	图形图像8期正文 71
	图形图像8期正文 72
	图形图像8期正文 73
	图形图像8期正文 74
	图形图像8期正文 75
	图形图像8期正文 76
	图形图像8期正文 77



