35 % BT TENMRARSEZRE Vol.35 No.7

2025 47 H COMPUTER TECHNOLOGY AND DEVELOPMENT Jul. 2025

ETHEZEEBENTERRBHNEIASE T =

ELE? E A8 W, WA M
(1. KA KR F FHENAFZERARFR, Hb KX 430065 ;
2. RBIABKRE FHRFELAELE TH T L ALY ELELHT, Hb KX 430065,
3.3 AR I R BAE TSR, A KX 430074
4. KGR ERHAFA RN #AL XX 430070,
5. R BBV AE A RN HA KX 430076)

&AWL GBI T EAA BR A EUR (ROBLIA SR ) A B 0 B 4 e 203k S W Y5 A9 4 55 ( RIVE 3k RS s 1 )
J& T e e B BRI, IR BRI 5 vk 32 B R T B AT ol A5 PR R VR e SR R AR AR I IR AR A . AR
T R AILAE [ R b v 4 S A B RRAIE | 2 B e i b ok 8 e feff T A S 0 HE e RS 9 SR ke i 128 5 4G, ] g 3 B
RO 2R AR 22 0 SRFERTVE (AN 3450 4347 S5 [0 DT R AR A 1 et . 32 SCHR S T — B S TR 2% B 11 35 1 A8 5
W B Bk 3 R b A Y AR SRR R 1 R L, B AR A O R H AR R A M N R R B S W H T Bz
[BIFFPRER AR, BBk S 20 B AR A B AL SR RN ARSI AT LU e . SEIR B R I A A B 18] iz Rk
FEPR R 23 (A H RE R 2 TE 2GR0 %, I ELRE ST L7 b DR A 58 23 (6] R E A 25 Ta] 2 AR PR RIS S5 914, A6 58 A L 43
B, BEAABOR T T A B AL R T e

SRR AFHLAL T s 2 BAROUAL s A58 s PR L 5 B I 1 AR

HE 45 2S5 . TP391 XERFRIZAS . A XEHS:1673-629X(2025)07-0156-09

doi:10.20165/j. cnki. ISSN1673-629X. 2025. 0046

Parking Allocation Method Based on Adaptive Mutation Strategy of
Population Density

JIAN Wen-kang'* LI Tao'* ,LYU Lin’ ,XIANG Peng* ,HE Liu’
(1. School of Computer Science and Technology , Wuhan University of Science and Technology,
‘Wuhan 430065 ,China;
2. Hubei Province Key Laboratory of Intelligent Information Processing and Real-time Industrial System,
Wuhan University of Science and Technology , Wuhan 430065, China;
3. School of Telecommunication Engineering, Hubei Vocational College of Science and Technology,

Wuhan 430074, China;

4. Wuhan Borui Yingte Technology Co. ,Ltd. , Wuhan 430070, China;

5. Wuhan Zhiyuan Intelligent Elevator Technology Co. ,Ltd. , Wuhan 430076 ,China)

Abstract; The parking allocation problem requires the reasonable allocation of limited resources ( the parking space at the airport) to tasks
that require these resources ( Arriving and departing flights) . It is a high—dimensional discrete multi—objective optimization problem. At
present, the main research methods are to establish mathematical models and use various intelligent algorithms to obtain the optimal
solution set. However, for the characteristics of the high dimensional discretization in the gate problem, most algorithms use non-—
dominated sorting and elite strategy to select offspring during the evolution process, which may lead to poor diversity of the population
and uneven distribution of the Pareto frontier,thus reducing the quality of solution set. We propose an algorithm based on a population
density—based adaptive mutation strategy. By intelligently adjusting the direction and orientation of the mutation operation, it effectively

maintains and enhances the exploration breadth and depth within the target search space, thereby preserving the diversity of the target
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space and the population. We compare the proposed algorithm with the representative genetic algorithms. Experimental results show that

the proposed algorithm can find more effective solutions in the decision space,and can better maintain the balance between the diversity

and convergence of the decision space and the target space,effectively guide the allocation of parking positions,and the overall effect is

better than that of the existing genetic algorithm and intelligent algorithm.

Key words : parking allocation ; multi—objective optimization ; genetic algorithm ; population density ;adaptive mutation
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AR 11 - 106 - 96 - 105 - 106 - 115 -
Bl 12 - 105 - 104 - 106 - 111 - 115 -
13 - 112 - 106 - 103 - 112 - 113 -
KR 14 - 106 - 102 - 104 - 110 - 113 -

X6 BRI H5EIE BRI GARIEHR S

G MP AGA NGSA-1I MGA IGA DE

Hdi 1 63 48 76.19% 53 85.71% 48 76.19% 58  92.06% 48  76.19%

B 2 67 50  74.62% 59 88.05% 50 74.62% 63 94.02% 50 74.62%

Hhi 3 53 52 98.11% 53 100.0% 53 100.0% 53 100.0% 52 98.11%

A 4 73 51 69.86% 50 68.49% 51 69.86% 64  87.67% 52 71.23%

i 5 65 51 78.46% 50 76.92% 51 78.46% 62 95.38% 51 78.46%

ol 6 67 50  76.42% 57 85.07% 50 74.62% 65  97.01% 50  76.42%

3
2=y

=
=1

2
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1 FESCHEAE BT 2 B2 1 0 1 AR 5 SR W A AL 43 0
4E 6
A MP AGA NGSA-1II MGA IGA DE
B 7 72 51  70.83% 55 76.38% 53 73.61% 63  87.50% 52 72.22%
HE 8 76 54 71.05% 57 75.00% 54 71.05% 68  89.47% 54 71.05%
Hdg o 76 47 61.84% 58 76.31% 50 65.78% 65  85.52% 52 68.42%
il 10 76 52 68.42% 59 77.63% 52 68.42% 71 93.42% 46  60.52%
ol 11 - 53 - 51 - 51 - 53 - 54 -
Hi 12 - 58 - 52 - 53 - 61 - 58 -
Bl 13 - 55 - 50 - 52 - 55 - 54 -
Kol 14 - 51 - 50 - 51 - 51 - 53 -
AT BARH A BRI AL F
Bl MP AGA NGSA- 1l MGA IGA DE
Hdw 1 15 13 86.66% 12 80.00% 13 86.66% 13 86.66% 13 86.66%
Bl 2 14 9 64.28% 9 64.28% 9 64.28% 14 100.0% 9 64.28%
i 3 11 9  81.81% 11 100.0% 9 81.81% 10 90.90% 9  81.81%
B 4 12 9  75.00% 7 58.33% 9 75.00% 12 100.0% 5 41.66%
Kl 5 15 10 66.66% 10 66.66% 10 66.66% 11 73.33% 10 66.66%
Hdg 6 14 9 64.28% 10 71.42% 9 64.82% 11 75.57% 9 64.82%
Hdg 7 14 9 64.28% 11 78.57% 7 50.00% 10 71.82% 9 64.28%
K 8 12 9  75.00% 9 75.00% 9 75.00% 12 100.0% 9  75.00%
Hdg 9 12 10 83.33% 11 91.66% 6 50.00% 12 100.0% 10 83.33%
g 10 12 9  75.00% 8 66.66% 9 75.00% 10 83.33% 7 58.33%
e 1 - 4 - 5 - 5 - 7 - 5 -
ol 12 - 7 - 6 - 7 - 7 - 5 -
ol 13 - 6 - 4 - 5 - 6 - 5 -
B 14 - 5 - 6 - 5 - 8 - 5 -
A 8 iE AR A BT ) Pd

pici MP TIME/s IGA TIME/s

Hodis 1 3.086 588 2.94 15.74

HE 2 2.983 603 2.95 16.68

a3 2.61 617 2.523 16.48

B 4 2.771 631 2.7 15.18

o 5 3.072 653 2.871 16.96

Bl 6 2.932 623 2.81 15.08

Bl 7 2.971 599 2.67 16.42

i 8 2.758 609 2.7 15.57

59 2.772 651 2.69 15.31

45 10 2.733 644 2.6 16.50

Kbl 11 - - 2.11 30.02

12 - - 2.19 28.09

4% 13 - - 2.08 30.56

Kl 14 - - 2.15 30.63
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