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Abstract : To better address the relevance and fuzzy problems in the adaptability evaluation model for
intellectualized mining of coal mine working faces, this paper proposes an evaluation index system consisting of four
primary influence factors (geological conditions, mining technical conditions,key technologies and security,and
management conditions) and their corresponding 16 secondary influence factors. An adaptive ANP network model for
intelligent mining face is established to evaluate the adaptability of coal mine working faces. The adaptability
evaluation is divided into four grades:I (best), Il (good),IIl (general),and IV (poor). The relationship between the
influencing factors is studied using the network analytic hierarchy process (ANP) and the YAANP sofiware is used to
calculate the weight of the influencing factors. To reduce the influence of personal factors on the evaluation score, a
combination of ANP and matter-element extension model is used to evaluate the factors affecting adaptability. The
various influence factors are evaluated for correlation degree and relational grade, and the adaptability of
intellectualized mining of coal mine working faces is rated through comprehensive correlation. The ANP network
model is applied to analyze 810 intelligent working faces of Shaanxi Huangling No. 1 coal mine. The comprehensive
correlation degree of adaptability of intelligent mining face is calculated as K,=0.06,K,=-0.05,K;=—0.61,and K,=—
0.77. The evaluation grade of adaptability of intelligent coal mining working face is determined to be I (best) through
comparison with the evaluation standard analysis. The analysis results are consistent with the actual situation on site,
indicating the feasibility and scientific basis of the established ANP network model for adaptability of intellectualized
mining of coal mine working faces.

Key words: intelligent mining ; unmanned mining ; intelligent working face ; ANP ; extension model of matter

element; adaptive
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Fig. 2 Adaptive ANP network model and its weight of intelligent coal mining face constructed by YAANP software
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Table 1 Evaluation table of influencing factors of intelligent adaptability of working face
—PHER ER) “HHER HE, b Bl — 7 o
A, 0.108 183 [90, 100] [75,90] [60,75] [0, 60] 87
A, 0.087 238 [90, 100] [75,90] [60,75] [0, 60] 85
A, 0.390 531 Ay 0.117 684 [90, 100] [75,90] [60,75] [0, 60] 83
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Ay 0.230 480 [90, 100] [75,90] [60,75] [0, 60] 91
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Table 2 Correlation degree and evaluation grade of second-order influencing factors
FEIEFEAR & RURIEK, KUREK, KUREK, KIREK, TR

Ay, 0.108 183 -0.19 0.20 —0.48 -0.68 I
A, 0.087 238 -0.25 0.33 -0.40 -0.63 I
Ay 0.117 684 -0.29 0.47 -0.32 -0.58 |
Ay, 0.456 415 0.30 -0.30 -0.72 -0.83 I
A 0.230 480 0.10 -0.10 -0.64 -0.78 I
LRE ORI 0.08 -0.05 -0.60 -0.76 I

2 0.231 537 -0.19 0.20 -0.48 -0.08 |
» 0.100 119 -0.08 0.07 -0.56 -0.73 |
Ay 0.668 344 0.20 -0.20 -0.68 -0.80 1
LR ORI 0.06 -0.06 -0.66 -0.83 I

Ay 0.474 151 -0.08 0.07 -0.56 -0.73 |
Ay, 0.135 630 0.10 -0.10 -0.64 -0.78 I
Ay 0.047 434 0.30 -0.30 -0.72 -0.83 I
Ay, 0.172 410 0.20 -0.20 -0.68 -0.80 I
Ass 0.170 375 0.30 -0.30 -0.72 -0.83 I
LRI 0.08 -0.08 -0.63 -0.77 I

" 0.208 074 -0.35 0.20 -0.12 -0.45 I
» 0.341 429 -0.08 0.07 -0.56 -0.73 I
" 0.450 497 -0.25 0.33 -0.40 -0.63 |
LRI -0.21 0.21 -0.40 -0.63 1

®3 —REMERHXBKERITNER
Table 3 Correlation degree and evaluation grade of the first-order influencing factors
SR AR [ KIRFEK, SRIRIEK, SRIRIEK, RIKJEK, PR AR

A, 0.390 531 0.08 -0.05 -0.60 -0.76 I
A, 0.273 096 0.06 -0.06 -0.66 -0.83 I
A, 0.278 212 0.08 -0.08 -0.63 -0.77 I
A, 0.058 161 -0.21 0.21 -0.40 -0.63 |
LR IR 0.06 -0.05 -0.61 -0.77 I
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Fig. 4 Comprehensive correlation index of adaptability of 810
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