5550 % %5 10 ] I 5 B 3 4% Vol. 50 No. 10
2024 4F 10 A Journal of Mine Automation Oct. 2024

MEHS: 1671-251X(2024)10-0147-06 DOI: 10.13272/j.issn.1671-251x.2024020050

E T Dijkstra-ACO REEEMEH H T
Rz 2k A4 BB S K

rFER, 15

(1L PEREVR Bt 24 TR, Wit H4 030600;
2. NERH KRS MERES TR, L KJE 030024)

FE. Lo I F o 23 A B8R ALR) ' TARIE LA I F IR0 TACR BT R A9 S 5 iR AR B3 A M 4 An B 52
MEM AR FRARABBENRE S FTRIED ST, 427 LR F A, B T —F K T Dijkstra-ACO AL
)R FE A T 2k AR SR 7 ik . A TAERE AR kAW Hra 47, £ TR FTF
J2 3k A IEAR ) AR BEAL, I A B AR R AR Y R S IR T AT 2 R B, AT 4R 8 2k A R e
4, R Dijkstra-ACO 4 F ik LML I T 2 &3k A& A2 5) SALRIAERL, Bp#) A Dijkstra % beik
B ANk FEIE, FIN ACO ik FRIEBRE L LTAN R SR ARZ, RN RBEZEBE LR TN, BE
TAREMERES % A58 LA R E A LRR 0 AR, FRT R ERARZH IR F, SREN,
Z 50 mx100 m, 100 mx200 m, 150 mx250 m 3 #F 7R B R+ 457 iX X 3% F , & T Dijkstra-ACO #4F &A% o9 %
BREWAT A kAo TR B R X R B REGRT 19% AL, FIaFBREER ST 5% A Lk,

REEIF: B T &l A BA2F SMN); Dijkstra-ACO A& SFik; BUBHEAL %

H & 5r2'5: TD67 SCHERBRARAS: A

Dynamic route planning for emergency escape in coal mines using a Dijkstra-ACO hybrid algorithm

LU Guoju', SHI Wenfang®
(1. Security Engineering Department, Shanxi Institute of Energy, Jinzhong 030600, China; 2. School of Materials
Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: Emergency escape route planning in coal mines must adapt promptly to the changing underground
environment. Traditional methods, relying on static networks with fixed weights, lack the flexibility needed for
real-time adjustments in response to dynamic underground conditions. To address this limitation, a dynamic route
planning approach for coal mine emergency escape was proposed using a Dijkstra-ACO (ant colony optimization)
hybrid algorithm. By analyzing the impacts of tunnel slope and water level on escape routes, an optimal route
dynamic planning model for emergency escape in coal mines was developed. This model allowed for real-time
adjustment of escape routes based on environmental changes in tunnel slope and water level, thereby improving
escape efficiency and safety. The Dijkstra-ACO hybrid algorithm was employed to obtain the optimal route
model, where the Dijkstra algorithm was used for rapid identification of an initial route, while the ACO algorithm
refined the result to find the shortest and safest escape route, ensuring adaptability to environmental changes. A
simulated coal mine environment was constructed, modeling various tunnel types and parameters, including slope,

water level, to test the dynamic route planning approach. Results showed that in three test areas of varying sizes,
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i.e., 50 mx100 m, 100 mx200 m, and 150 mx250 m, the routes generated by the Dijkstra-ACO hybrid algorithm
were over 19% shorter compared to those from the A" algorithm and modified ACO algorithm, with an obstacle

avoidance improvement of over 5%.
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colony optimization
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Table 1 Relevant parameters of coal mine roadway
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Table 2 Path lengths of different methods
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Fig. 3 Obstacle avoidance rate of different methods
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