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Solid intelligent backfill coal mining method with video ai algorithm

analysis in coal mine
ZHANG Qiang'?, YANG Kang'?, CAO Jinming'~, BAI Yu'?, DENG Panbo'?, YANG Zi*
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ment of Statistics and Actuarial, The University of Hong Kong, HongKong 999077, China)

Abstract: The solid backfilling mining method has great advantages in handling coal-based solid waste and controlling surface subsidence,
but its low backfilling efficiency, long succession time and high labour intensity constrain the development of green backfilling mining.
Aiming at the endogenous driving force of solid backfilling technology upgrading, the urgent demand of industry development and the in-
evitable trend of mine intelligent construction, the solid intelligent backfilling method analysed by video AI algorithm is proposed. Ini-
tially, this paper examines the essence and challenges of intelligent solid backfilling methods, establishes the system framework for analyz-
ing the intelligent solid backfilling mining method using video Al algorithms, elucidates the operational principles and implementation
process of the video Al algorithm, and outlines the capabilities that can be achieved through this algorithm. It analyzes the influencing

factors on key backfilling equipment under different geological conditions. The hydraulic support framework modeling was conducted us-
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ing Creo to simulate its movement in various working conditions; corresponding control criteria and paths were provided, along with a de-

signed control algorithm flow for key backfilling equipment across different processes. Based on the characteristics of video algorithms

and their pros and cons, an image recognition algorithm is initially chosen; after training and adjusting the model, optimal algorithms and

corresponding parameters are determined. Through an analysis of application effects on an coal mine fill surfaces, it is found that SVM

evaluation indices outperform other algorithms, indicating excellent performance in discriminating working conditions with high accuracy

and reliability. The research can realize the identification and regulation of abnormal working conditions of key backfilling equipment

mechanism, improve backfilling efficiency, identify the positional parameters of the mechanism, and display the effect of backfilling space

tamping, which can provide theoretical guidance for the research, development and application of solid intelligent backfilling and mining

technology analyzed by video Al algorithm.

Key words: backfilling mining; video Al algorithms; condition identification and control; backfilling efficiency; position recognition
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1.3 HEAR#ES

PRATT AT B3 43 W 14 [T R 8 3 T SRl 2o
AR AT B3 0 B FE R TAE T, S5 5 1
AR A FE ORI v AR B, FE AR IE R T F BN
B IR | AT AR S R S A 1 AR A AR —

LR IEIN

SRS U R 1 R

e

B FEHURE AT N R I R A

S5 SRR B
(g
kM
WS
SR
AR
SIS
TN
Wb
S

y

95980 H59h

w0

v

T2
JEE /dmfii £ /(°)

EEE

/ MU IZ S Pz LA HR

—100

FE/(°) # i /em

R e

=)
=]

J&%/dm

Ess

=)

=)

SE MBARNE R, B OICBARE R TOUH A R
75 T, e BT [ A FE U s AT, DL AR B RS
B T BLAAT T BISRIE RS RS QS 7S
U s MU SR I, 5 R A AN Rl ) (37 B 240
B RE X ST T 15 . O SE B B eI A 1] 95 Sk
SN 7R, T 2B RE AR (R Sk I DL BCAH I Y AT 5
o WTE RGBS R S SRR L S S,
e VEBCAE 1 | 32 I JEAn B I e e o B P 5520

B, KRG ENE, nlEEdE | 2 e VE a5 07 I 4z i
FIg.

2 SR AI EESTHEREEFTIE RS SR
W ITIEREBREERE
2.1 REZEH
T AT NI AT 23 B 5 RE AR G 2R A
K2 i (2 v, T s kBN BREE, mm; J, & 475
BHEIBEHE, mm) .

TORESE B A S
t MU B e A L4 1

|
W
S o
5

10 20 30 40 50 60
B 5] /s

FFWUE B I R 2 i 5

B2 FEEEATHM AL LB B R4
Fig.2 Intelligent control system for backfilling equipment behavior by video Al algorithm analysis
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Fig.5 Schematic diagram of the working of top beam sinking

stent in near horizontal coal seam
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Fig.9 Schematic diagram of the working conditions of the

discharge material
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Fig.13 Intelligent control algorithm flow for different process
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Table 1 Comparison of advantages and disadvantages of
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