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Abstract

A population classification evolution method is proposed to solve the problem of poor local con-
vergence of differential evolution algorithm. The population is divided into the optimal vector, the
superior vector and the inferior vector. In each generation of population evolution, the optimal
vector is retained. Search for a better vector to replace the current vector in the neighborhood
range of the superior vector. Replace the original vector with a new vector that is superior to the
inferior vector. The optimization model of mine ventilation network is established, the dimensio-
nality reduction method and linearization transformation method of the model are put forward,
and local search strategy is introduced. Through the deep search of the neighborhood of the indi-
vidual in the parent generation, the individual that is not inferior to the parent generation is se-
lected to constitute the child generation. The local search differential evolution algorithm is put
forward, combined with the critical path method, to realize the solution of the mine ventilation
network optimization regulation model. An example of complex ventilation network with single
fan and multi-fan is given to verify the feasibility of the algorithm. The optimal regulation scheme
of mine ventilation network optimization is obtained.
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Figure 1. Vector classification
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Figure 2. Flowchart of local search differential
evolutionary algorithm
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Table 1. Steps of algorithm
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Step 2. FJNBEHLE A Rk B, 7 HACE T A BEHLE AT G, BN NP, SR SRER BRARIATT 500 SOM Y
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Table 2. General parameter setting
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Figure 3. Schematic diagram of mine ventilation network with single-fan
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Table 3. Parameters of mine ventilation network with single-fan
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Figure 4. Optimal fitness for single fan ventilation network
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Figure 5. Schematic diagram of mine ventilation network with multi-fan
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Table 4. Parameters of mine ventilation network with multi-fan
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Figure 6. Optimal fitness for multi-fan ventilation network
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Figure 7. Optimal fitness when No. 10 branch is reversed
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