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202048 TH Coal Science and Technology July 2020

B BEH KR S RETREARBEANRE SRR 1] BREEHER,2020,487)
28=46. doiz 10. 13199/} enki. cst. 2020.07. 002
= GE Shivong, HAOQ Shangging, ZHANG Shihong, et al.Staws of intelligent coal mining technology and potential key

r]
E i technologies in  China [J]. Coal Science and Technology, 2020, 48 { 7): 28 - 46.doiz 10. 13199/
BEEEE j- enki. est. 2020, 07, 002
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(LepEFeAR 4R NASERTESR.JEN 100083 L EENFMAS LE KFE 0500323 g THEA FESRRALE.
b 2000304 FEMBIEERSERA D, TR BH 95000 FERBELTVRAEMLE,PE BEEL 753000
GRET Y M TESER, TH S8 220006 7T S EHERETRAE . L5 10008])

i FAZKANELET S - SRREELNUBET TR A S RRT ROBHER- E5H
BRARBEAZRHEOER LR EFELCREEATRS B A BRI LT R 5 BT, 33
ARFREHABRAFTEL. X NMATIRARTEANERGE R Tahik Ak,
ERASERMBMERTEROTR, #MiRH T8 E4RN TETAERTE R, HX, AR
MR - EAFARXER HXTHERUEEAST XERESAE R EFREREERN
HFRREGTMHIELE EREFREN +—H"ERAHENT RARBEANT R, B 10
FRENKNER HETE 0 ASREEREBEATXNERERRE THYME . BH™ & — Kt
FAEMBNER, TECIFHARTAT HRE FEAE AXSSBARS - FEREF 4 FF
SRR EE A ST RAL T O 200 £ FRERHFRARETHEE, 5R, AREN. EEXR.F
RN AR SRR P BRSSO E, AR T EVRERERMTER LS RRE
A8y 35 ME RRNEA, 5 HHEREGTHERERETHERRANE, RETHSE—SH
REWMARDEER EIRS R EP . A TR RIRBS 5 WERERE A, 8
WA MBARBER . ETEWT, AHRERRROTRARAEEHASEECET AT,
MEd - KALHEREHKE, RREBE—SRSERIEAHEZENTEREE.
HREpE WREARM IR ST L FERE FERTHER
R4S TDOT SCRRAFER: A RIS 0253-2336( 2020) 07-0028-19

Status of intelligent coal mining technology and potential key

technologies in China
GE Shirong' ,HAO Shangging” , ZHANG Shihong” , ZHANG Xingfu®,ZHANG Lin®,
WANG Shibo®, WANG Zhongbin®, BAO Jiusheng®, YANG Xiaolin, YANG Jianjian'
{1 Schoal of Mechanical, Electrical & Infuration Engineeriing  China University of Mining aind Technalogy—Beijing, Beifarg 100083, Chinag
2 Taivuan Heary Machine Coal Machine Co. g Liel. ; Toivuan 030032, Ching; 3. China Coal Technology Co. o Lid. (Shanghai Co. y Lid.
Shanghai 200030, China; 4 Zheng=hou Conl Machine Hydmalic Elecive Contral Co. Lid.  Zhengzhon 345000 ,China; 5. Ningxvia Tiandi
Bennin Technology Co. o Lad (Shizhuishar  T33000 , China; 6. School of Mecharicel and Elecirical Engincering  China University of Mining
and Teachnology, Xushow 231116, China; 7. Beifing Boizheng Chisengyuan Techaology Co: oLid. , Beifing 100081, China)
Abstract: Since the realization of mechanized mining, further realization of intelligence toliberate miners has become the unremitting pur—
suit of the world" s mining industry. On the basis of reviewing the development process of intelligent coal mining technologies, the research

and application status of intelligent coal mining technologies as well as the potential key technologies in China were systematically reviewed

U AR 2020-03-25; PER: S T

F2TE ERAMEEE: UEABEREABSESWA( VI610251)

RN W 1063—) B TERAA, 8. E-mail; gearli cumth.echi.cn
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f54E H2M COAL ENGINEERING Vol. 54, No.2

doi: 10, 11799/ce202202029

BUERASRRERGRETRESH

AR, TAE. KEHE, # £
(FBMEE BB R, T A5 450016)

W OE HUYWYRMEARSFIATRERS AL, RELAGERNE, MEHE. A4,
HE. FRFAESTRALSEARSFATERSSHE SR04 HAWAERTHRLER
AEfsmed, HeA NP REAS&0a. A2 RHEHE . ik
CERRENIRIEY 28, TRLERAENNEDRES S A4z, RETHERLERLES
Gt iEAotiE, FITOAEREETES, AR AATHER., EHNEARTEN. BEAATE
W APHERSGEPASARSLPABEERF O FTENTRICEAEE AT ERIERGE
B, M THRCSAREAATERSYHEE, A4S FAY AL AR BATRETR
HE A .

REE LR WL RRES THEME: &S TR

hE4aHES: TD63; TPT82 IRRERIDAD: A TEHEE: 1671-0959( 2022) 02-0166-06

Research on intelligent fully mechanized coal mining equipment

system and its reliability
JIAD Cheng-yao, WANG Yong-qiang, ZHANG Xing—fu, HUANG Ying
{ Zhengzhou Cisal Mining Machinery Group Co. | Lid. | Zhengehou 450000, China)

Abstract: In order to clarify the controlled factors of the relishility of intelligent fully mechanized mining equipment system ,
the influencing factors of the reliability of intelligent fully mechanized mining equipment system were analyzed from the
perspectives of system, equipment, technology and environment based on its connotation and characteristics. Firstly, the
concept of intelligent system of fully mechanized equipment is expounded cleardy . and it is pointed out that, intelligent single~
machine fully mechanized mining equipment is the basis, big data production is the core, interconnected intelligent fully
mechanized mining equipment is the key, and precise cooperative control of intelligent fully mechanized mining equipment is
the target. According to the connotation and chareteristics of the intelligent fully mechanized mining equipment system, a
reliahility index svstem of intelligent fully mechanized mining equipment system is established , including six aspects: reliability
of fully mechanized mining equipment, reliability of sensor system, reliability of control system, reliability of communication
system, fusion degree of production data, fusion degree of equipment and environment, and some research divections are
proposed according to the characteristics of different sub factors.

Keywords: intelligent mining: intelligent fully mechanized mining equipment: reliability: fusion degree; reliability index

REMRUITHARAE, SdEF0NEERS Hie. LA TARRRRBHEE ",
KE, HIPRLORED Thi®. %, SRFH HEGESRGEAEEAER. A¥Y. ARE.
HIEY STk . FRBMLIPRAEREEE T, WA AfW. AREMRET, LR A i A
FERR TR iy R BB, REREFE  SRMAERITRY.

WRBHE: 2021-01-14

BETH: S SR E W R R S AT 152102210175) 5 KM T 2020 42 8 T AT 81 87 4
TR — B R e S 0TS B R ( 2020CXZN0042)

TEE @A HRIE(1963—) , W, PR O, SCERE R TRE, BEA M AT LR, E-mail: chengyan. jiao
@ zmj. com..

SIm#E: MRE. T4, iR, ¥ SUPELERESFERNTREME 0] M TH. 2022, 54(2): 166
=171,

166

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://'www.cnki.net
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SVM+Resnet18 FERESZ EZEHUHTZHNFH
MNARHFR

REH, HER, AR
(FB M BN R AT R A WERRETE R, B 450000 )

B B RBEIRIZAMLELRARARFEMNENE ARFHFHRELTRESR
ROAEARL, REIRRHEAFHEBHET LML ALMAEELRRES4H T ZRMNR
TE R AR EXFHAEI(SVM)A Resnet]§ /4 R ERRE SRR THFAE
AR, 4 N SVM4Resnet18 M & 550 4547 fE4E R0, S5 E 0] SVM+Resnet18 ko T T
LM i RAETRELRYFHEAZT M,

S, &R LR, SVM+Resnet18; B4, T T Y

FESHEE. TP2734 SRERER, B XEHE, 1003 - 0794(2023)04 — 0213 - 04

Application and Research of SVM+Resnetl8 in Process Inspection of

Hydraulic Support Parts
Song Guike, Zhang Xingfu, Guo Longzhen
{Intelligent Research Institute, ZM] Hydraulic and Electronic Contml Co., Ltdd., Zhengzhou 450000, China )
Abstract: The hydraulic support mainly uses electronic control and hydraulic system for control and
action, and the tightness of its parts determines the efficiency and safety of the hydraulic system. The
tightness of hydraulic support parts is related to the manufacturing process, so the process inspection of
hydraulic support components is inevitable. Support vector machine (SVM) and Resnetl8 were taken as
a component feature extractor, the digital image feature extraction was performed on each component,
and the SVM+Resnetl8 network was fed to obtain the training feature model. The resulis show that

SVM+Resnet18 algorithm makes the inspection of the processing process more accurate, and improves

{C)

11. <H il

the sealing and safety of the hydraulic support.

Key words: hydraulic support: SVM+Resnetl8 ; tightness; processing technology
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Status and prospect of key technologies of intelligentization of

fully-mechanized coal mining face
GAO Youjin"?, YANG Yi'**, CHANG Yajun"*, ZHANG Xingfu'~, LI Guowei'”,
LIAN Donghuil'z, CUI Kefei'*, WU Xueyil'z L WEL Zl‘lrlg._;jie]'2
( 1. Zhengzhou Coal Mining Machinery Group , Zhengzhon 450000, China ; 2. Zhengzhon Coal Machine Hydraulic Electric Control Co. ,Lid. ,
Zhengzhou 450013, China ;3. School of Electrical Engineering and Automation Henan Polytechnic University, Jiaozuo 454000, China)
Abstract ; Intelligentizationof fully=mechanized coal mining face is one of key development directions of coal mining in China. In the fully-
mechanized coal mining face, the environment is complex with many pieces of equipment, the steps of the mining process couple serious-
ly, and the actions of the equipment should be executed collaboratively when mining the coal, which brings an enormous challenge to the
intelligent control of equipment. This paper aims to clarify status of intelligent technology in the fully—mechanized coal mining face, ex-
plore way to solute technical problems, and discuss future development direction. The development history and technical status forintelli-
gentization fully-mechanized coal mining face are reviewed around the core equipment such as shearer, hydraulic support group, liquid
supply system, and transporiation system. In industrial application, the system structure and key technologies of eurrent intelligent fully-
mechanized coal mining face are introduced, and the technical difficulties are analyzed. From a standpoint of cybemeties, the scientific is-
sues in the intelligentization fully—mechanized coal mining face, such as shearer drum adjustment, attitnde control and moving automati-
cally with the shearer of hydraulic support,straightness adjustment of the working face, and coordination control of the equipment, are de-
seribed emphatically. The technological path and research status hoth overseas and domestic are introduced addressed to these issues from
system modeling, control algorithm, and optical decision. Finally, the prospects of intelligent development direction of shearer, hydraulic
support, and transportation system are given according to the development trend of artificial intelligence. Furthermore, combined with re-
search results of computer vision, three—dimensional laser point cloud technology, big data analysis, multi—agent control and decision
making, etc., this paper discusses intelligent technologies in aspects of video target recognition and tracking, 3D attitude perception of key
equipment, geological information acquisition and modeling of transparent working face, comprehensive diagnosts of equipment faults, infor-
mation mining and intelligent analysis of working face, and intelligent optimal control of equipment group in fully=mechanized coal miming face.

Key words: fully-mechanized coal mining face;coal mine intelligentization; artificial intelligence ; hig data analysis
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Fig.1 Intelligent development history of fully-mechanized coal mining
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Research on intelligent fully mechanized coal mining equipment

system and its reliability
JIAO Cheng-yao, WANG Yong-qiang, ZIHANG Xing-fu, HUANG Ying
( Zhengzhou Coal Mining Machinery Group Co. , Lid. , Zhengzhou 450000, China)

Abstract: In onler 1o clarify the controlled factors of the reliability of intelligent fully mechanized mining equipment system,
the influencing factors of the reliability of intelligent fully mechanized mining equipment system were analyzed from the
perspectives of system, equipment. technology and environment based on its connotation and characteristies. Firstly, the
concept of intelligent system of fully mechanized equipment is expounded clearly, and it is pointed out that, intelligent single —
machine fully mechanized mining equipment is the basis, big data production is the core, interconnected intelligent fully
mechanized mining equipment is the key, and precise cooperative contral of intelligent fully mechanized mining equipment is
the target. Aceording to the connotation and characteristics of the intelligent fully mechanized mining equipment system, a
reliability index system of intelligent fully mechanized mining equipment system is established , including six aspects: reliability
of fully mechanized mining equipment, reliability of sensor system, reliability of control system, reliability of communication
system, fusion degree of production data, fusion degree of equipment and environment, and some research directions are
proposed according to the characteristies of different sub factors.

Keywords: intelligent mining; intelligent fully mechanized mining equipment; reliability; fusion degree: reliability index
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