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Optimization method for mine rescue path based on ant colony algorithm

GONG Xingyu', CHANG Xintan®, JIA Pengtao', LUO Bibo®
(1.School of Computer Science and Technology, Xian University of Science and Technology,
Xian 710054, China; 2. School of Energy and Resource, Xian University of Science and Technology,
Xian 710054, China; 3.Shaanxi Science and Technology Resource Center, Xian 710077, China)

Abstract: In view of optimization problem of emergency rescue path in underground fire condition, an
optimization method for mine rescue path based on ant colony algorithm was proposed. Hierarchical
structure model of influencing factors on mine rescue path selection was established, and according to
degree of importance, the influencing factors were listed as follows: CO concentration, gas concentration,
wind speed, roadway difficulty and personnel quality. The quantification of each factor is used to update
pheromone of the ant colony algorithm to find and save the optimal path. The simulation results show that
the optimal path can be selected by using the rescue path optimization method based on the ant colony
algorithm, and the optimal solution has good convergence.
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Fig. 1 Hierarchical structure model of influencing
factors of rescue path selection
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Fig. 2 Flow of ant colony algorithm
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Table 1 Judgment matrix of guidelines layer S to target layer T
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2 BT AR R

Table 2 Attribute data of roadway nodes

Rl 810 (XD HiHE () b (2)
1 3152 3 141 653
2 2 988 2 841 587
3 2 973 2 594 575
4 2 943 3124 641
5 2 327 2 429 623
6 3 004 2 574 589
7 2923 2 857 622
8 2 880 2 207 625
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Table 3 Distance matrix between adjacent nodes m

Rig=t 1 2 3 4 5 6 7 8
1 0 348 580 INF INF INF INF INF
2 348 0 247 291 INF INF INF 644

3 580 247 0 534 INF INF 271 INF
4 INF 291 534 0 928 INF INF INF
5 INF INF INF 928 0 INF INF 595

6 INF INF INF INF INF 0 296 389
7 INF INF 271 INF INF 296 0 651
8 INF 644 INF INF 595 389 651 0

T S1 S2 S3 S4 S5
S1 1 1/5 1/7 1/3 2
S2 5 1 1/2 3 6
S3 7 2 1 5 7
S4 3 1/3 1/5 1 4
S5 1/2 1/6 1/7 1/4 1
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Table 4 Influence factor coefficient and equivalent

length of roadway
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S 3
T
E12 348 0.4 0.3 0.3 0.1 0.1 765
E13 580 0.3 0.1 0.3 0.2 0.4 1 334
E23 247 0.2 0.3 0.2 0.2 0.2 518
E24 291 0.2 0.4 0.3 0.2 0.3 698
E28 644 0.3 0.1 0.3 0.2 0.4 1 481
E34 534 0.3 0.2 0.4 0.1 0.3 1228
E37 271 0.3 0.3 0.2 0.4 0.4 704
E45 928 0.2 0.4 0.4 0.4 0.3 2 505
E58 595 0.2 0.3 0.5 0.2 0.2 1428
E67 296 0.3 0.4 0.5 0.4 0.5 917
E68 389 0.4 0.3 0.5 0.1 0.3 1011
E78 651 0.2 0.5 0.4 0.1 0.3 1627




2018 % 3

ZEFHF A TEFHILLGF T RERBMAS X

o 70

FRPE 4, 75 2 DL 25 < g AN Y 98 45 B
W 5,
5 MR AR

Table 5 Equivalent length adjacency matrix ~ m

a1 2 3 4 5 6 7 8

765 1334 INF INF INF INF INF
2 765 0 518 698 INF INF INF 1481
3 1334 518 0 1228 INF INF 704 INF

4 INF 698 1228 0 2 508

w1
(=l
w1

INF INF INF
5 INF INF INF 2505 0 INF INF 1428
6 INF INF INF INF INF 0 917 1011
7 INF INF 704 INF INF 917 0 1627

8 INF 1481 INF INF 1428 1011 1627 0
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Table 6 Parameter settings of ant colony algorithm

24 5] NC_max Alpha Beta Rho
1 50 1.4 2.2 0.15
2 50 0.8 3.0 0.07
3 50 1.0 3.0 0.07
4 50 1.0 2.8 0.07
5 50 1.0 3.0 0.05
6 50 1.2 3.0 0.07
7 50 1.0 3.2 0.07
8 50 1.0 3.0 0.09
9 50 1.0 3.0 0.12
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Table 7 Comparison of fitness of parameter

optimization
20 5 I& o7 AR Ll #5485 SR HE
1 110. 96 7
2 113.48 2
3 113.50 1l 38 o )
4 111. 30 4
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8 113.47 3
9 111.32 5N & R et
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Fig. 3 The optimal path and solution convergence

obtained by the proposed method
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Fig. 4 The optimal path and solution convergence

obtained by roadway equivalent length method
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