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Frequency Assignment of Air Navigation Station Based on

Multi-objective Genetic Local Search Algorithm

XU Ya-jun, HAO Bo-yang” , GAO Tian-lu, ZHANG Qiang, LU He-de, ZENG Bao-hong
(College of Air Traffic Management, Civil Aviation Flight University of China, Deyang 618307, China)

[ Abstract] With the rapid advancement of air transport aviation and general aviation, the frequency assignment of air navigation sta-
tions has become increasingly crucial. A comprehensive algorithm was presented for assigning frequencies to individual air navigation
stations. Subsequently, in order to address the issue of frequency assignment for multiple aviation navigation stations, a model was es-
tablished specifically for civil aviation navigation stations. Finally, considering the limitations of traditional multi-objective genetic algo-
rithms such as slow convergence speed and susceptibility to local optimal solutions, a multi-objective genetic algorithm along with a
multi-objective genetic local search algorithm based on optimal weight allocation was proposed to effectively solve the frequency assign-
ment problem faced by aviation navigation stations. The problem encompasses several objectives including minimizing frequency inter-
ference and utilizing the minimum number of frequencies required. Simulation results demonstrate that our proposed multi-objective ge-
netic local search algorithm successfully resolves the frequency assignment problem encountered by air navigation stations. In compari-
son with traditional multi-objective genetic algorithms and those incorporating optimized weight allocation, our proposed algorithm sig-
nificantly enhances solution quality, convergence speed, and stability.

[ Keywords] multi-objective genetic algorithm; local search; aeronautical navigation station; frequency assignment; tabu search al-

gorithm
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Table 1 Information about established LOC stations

ILS  LOC #hfiE/ LOC 45/ LOC $i%,/ GS #i%,/ DME $i%/
Hub °N °F MHz MHz MHz

ILS-1 28.45 104. 35 108. 30 334.10 1 044
ILS-2 31.10 104.21 111. 15 331.55 1072
ILS-3 29.34 106. 32 111.55 332.75 1 076
ILS4 25.31 103. 46 108. 90 329.30 1 050
ILS-5 34.22 108. 42 108. 30 334.10 1 044

%2 CEVORAHER
Table 2 Information about established VOR stations

L., VOR#iEE/ VORZEZ/ VORMIZE/ DME Wiz,
VOR &3

°N °E MHz MHz
VOR- 24.26 118.07 108. 20 1043
VOR-2 25.05 102. 41 108. 40 1045
VOR-3 25.33 100. 12 109. 40 1055
VOR4 26.03 119. 17 109. 65 1057
VOR-5 26. 35 101. 44 109. 80 1059
VOR-6 26.34 106. 41 113.20 1103
VOR-7 26. 34 104. 51 109. 65 1057
VOR-8 27.41 106. 54 112. 60 1097
VOR-9 28.55 105. 23 108. 40 1045
VOR-10 29. 17 106. 17 109. 40 1055
VOR-11 29.34 106. 32 111.20 1073
VOR-12 29. 60 102. 60 110. 80 1 069
VOR-13 30. 41 104. 05 108. 40 1045
VOR-14 31.51 117. 18 109. 80 1059
VOR-15 34.21 107. 10 110. 85 1 069
VOR-16 36.03 103.52 108. 60 1 047
VOR-17 36.37 101. 49 108. 40 1045
VOR-18 36. 41 117.01 108. 40 1 045
VOR-19 39.56 116. 25 108. 20 1043

®3 HE VOR RiER
Table 3 Information about the proposed VOR station

M VOR &l VOR £hiJE/°N VOR &J%/°E
ProVOR-1 28.11 112. 60
ProVOR-2 30. 36 114. 18
ProVOR-3 21.38 108. 21
ProVOR4 22.49 108. 20
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Fig. 5 Station distance information
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Fig. 6 Performance comparison of three genetic algorithms
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Table 4 Comparison of three genetic
algorithm assignment targets
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