www.chinacaj.net

gy BE4H R B e JOR Vol.47 No.4

20194 4 Coal Science and Technology Apr. 2019

FRAAT, F o, FE A ST PSO Pk NP-FSVM AR RS- e AR BFSE [ T] IR BRL AR, 2019,47
(4) :13-19.doi: 10. 13199/j. cnki. cst. 2019. 04. 003

GUO Yongcun, YU Zhongshan, LU Yichang. Research on photoelectric intelligent separation technology of coal and
T gangue based on NP—FSVM with the PSO algorithm[ J]. Coal Science and Technology,2019,47(4) :13-19.doi:
BaAmEEse  10. 13199/j. enki. cst. 2019. 04. 003

ET PSO {1k NP-FSVM HYREET B RE DI R AT 5

HAaF?, TR L2 FEE
(LZBE TR AL @ R R 2 B 5 9 5 B b B R E S LU0 %, %0 R 232001
2 VBB TR UM AR AR, L8 iR 232001)

W E ARG GGBEREHRR R SRS RTETHEI SRS FaRESE
JE S B X @ EHL(PSO-NP-FSVM) BEAF & ik 7 ik, BT X SRR BEAF e H AR 9L
ARELE THERAE, AFREDG X HEXEBRZEFIEER RSG5 R FRBERFEFAET 69 & E
L BT 2 DABRKRTREEASEEGEZFIETHRET AL L ERBET 6 MFiES
=, F AR e AR RS AT RS, AR kT E A R R B TRIN AR R R ST R
HERTEEM X ALy £ B G 2 B ARATRAL I 2R 3G 89 PSO-NP-FSVM 4 % K
%R AARR 09D AR | 5 PSO-FSVM 4 £ BAER 745 ATtk o4, &G, 4 31 K A PSO-NP-
FSVM .PSO-FSVM .55 3 — & F R LAFAERAT RN ik E 20 R BAER @ id X XL iEd
TR AT AR I I AR 4 R A W . PSO-NP-FSVM J ik 2 56 K 8915 K,, B4k 5] 4k, PSO-
FSVM H ik A% F46 5 % 4K 63 K ; PSO-NP-FSVM ik 69 5 B & A%k ), @it S 4 4Emeb
PSO %} NP-FSVM #t A7 ALE 2k 7 ik | WEAT B 69 o ik AE 0 3k 5 93.8% , H /A R Al 2 MhAR E3d
PSO-FSVM 4K B4 55— AE 2 5 ik APt d, X HEEMN L e F s mARAZRE
AT B i AR AW B R T R E A i AR P AT R R 69 vh T BOIR R AR R KA
Bl

KRR AT B 4k 57 A6 43k s X AT R AR 5 R AT AL SO AFAE 45 T BRARAL 3 s B L A& 2 AL
FE %S . TDY4;TD67 X ERARERD: A X EHS.0253-2336(2019)04-0013-07

Research on photoelectric intelligent separation technology of coal and

gangue based on NP-FSVM with the PSO algorithm
GUO Yongeun"?, YU Zhongshan"*, LU Yichang'?

(1. Anhui University of Science and Technology,State Key Laboratory of Mining Response and Disaster Prevention and Conirol in Deep Coal Mines,
Huainan 232001, China;2. School of Mechanical Engineering, Anhui University of Science and Technology, Huainan 232001, China)
Abstract: In order to improve the stability and accuracy of coal and gangue separation, a multi—feature fusion method based on Fuzzy Sup-
port Vector Machine with Normal Plane membership function for Particle Swarm Optimization algorithm (PSO-NP-FSVM) is proposed. The
basic principle and workflow of coal and gangue recognition by X-ray detection technology are introduced. After the collected X-ray image
pre—processing by median filtering, the gray mean, gray variance under grayscale characteristic and the energy, correlation, contrast, and
entropy under the texture characteristic based on the gray level co—occurrence matrix of a total of six characteristic quantities of coal and
gangue are extracted respectively. And the selected characteristics is fused. The merits of isolated samples can be effectively eliminated by

using the Normal Plane membership function, and the main parameters of the Fuzzy Support Vector Machine classifier model are optimized
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by combining the Particle Swarm Optimization algorithm. An improved PSO-NP-FSVM classification algorithm is proposed.Using the same
training samples, the simulation results are compared with PSO-FSVM classifier model. Finally, the PSO-NP-FSVM, PSO-FSVM and
single grayscale characteristic or texture characteristic are used to establish the classifier model, and the cross—validation method is used to
carry out comparative experiments. The experimental results show that the PSO—NP-FSVM algorithm achieves the optimal parameters after
56 iterations, and the PSO-FSVM algorithm needs to be iterated 63 times. The PSO-NP—-FSVM algorithm has a small fitness function val-
ue. And the classification accuracy of coal and gangue is 93.8% through the multi—feature PSO~NP—-FSVM method. The accuracy and sta-
bility of the new classifier model and single characteristic recognition are better than the common PSO-FSVM classifier model. The photoe-
lectric intelligent separation technology of X—ray detection is an important trend in the future development of coal and gangue sorting. This
method can improve the defect of recognition accuracy caused by the influence of thickness for coal and gangue during the sorting process.

Key words : separation of coal and gangue; intelligent separation; X-ray detection; grayscale characteristic; texture characteristic; particle

swarm optimization algorithm; fuzzy support vector machine
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Fig. 1  Principle of X~-ray detection system for coal and

gangue separation
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