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Abstract

In recent years, the volume of campus express delivery business has risen sharply, and the problems
of low efficiency and high cost in the traditional distribution mode have become increasingly
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prominent. On the basis of the ant colony algorithm, this paper proposes a quadruple optimization
mechanism and carries out simulation experiments of UAV campus logistics distribution. By con-
structing a solution model of the ant colony algorithm to simulate the foraging behavior of ants, the
UAV can find the optimal distribution path in the complex campus environment, so as to improve
distribution efficiency and reduce costs. Simulation results based on VSCode show that the algo-
rithm can effectively optimize the UAV distribution path, significantly improve the efficiency and
safety of campus logistics distribution, open up new ideas for the intelligent development of campus
logistics, and help UAVs serve the campus efficiently.
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Figure 1. Schematic diagram of ant colony algorithm
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Figure 2. Iterative convergence curve of GA-PSO pre-search stage
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Figure 3. Main iteration convergence curve of ACO initialized by GA-PSO
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Figure 4. Schematic diagram of variation trend of cost value after establishing dynamic balance mechanism
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Algorithm 1. Quadruple-Optimized Ant Colony Algorithm Pre-initialized by GA-PSO
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Figure 5. Schematic diagram of ant colony algorithm flowchart
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Figure 6. Schematic diagram of optimal path

E 6. miEErEE

T AU ®AT XIREAY SR, e Ko, — 5 X &7 s AR i, AR ANUAT 2E %
12, wZARFE A, 20, JEBMREARNF: U9 XKIR—R5 X~y Xid— =5 X~
X —— 5 X~ A~ T XL 5 Xl — )\ 5 X~k F 5 X, K 3224.56 K.

4.2. FFELHIES S

Table 3. Comparison of test results under different distribution modes

= 3. FRIEE AL RIS EE

DOI: 10.12677/mo0s.2026.1511151 10 e RSE TR


https://doi.org/10.12677/mos.2026.1511151

WKIEZ 4%

S BB A Bl Wi e AW L A L B T FRE (7 sk, Dyt — 2B BS e Ak 5 O SRR AR S By
s RIIAATYE, JFRE T e ANUBCIE S IR, ARSI ™ A P T oA B = IR et A
FIBCIAAESS MR, PRICIABREE. A, EERRE 2, WS B S — PR I B, TRk
M A ZE R AL EAE. EANFES BIBTAR T, M —ERIEES.

IR 2 ST AG A SRR AE X DX, 3R P BB AR M R ANIPATRCIEAL 55, o3k WAT AR, Boix
B, FREMFEMES R T, SN NLRGETT EHATX . = MR B Rt ge 45 Rk 3
Jirs . Sl s A 7.

Figure 7. Schematic of UAV distribution test scenario
7. RANEEMNR A RTEE

ARSI N THEEIE . JE NERLIEANTE AMLEEIE = F 7 sCdE AT XS sz, At 7 At 50 . SEie
PRSI SRR AR AT SRIAFRIBCIA RS A, BEMCE ., MRS EERE B, BB b g BOT el
e SEIRHE o, A TEIERFEIN KOy 20 204, HRCEIE R B 2R TN B 328t TE NG RIE
PRI KON 30 B, RIS LE N S BRI . T JE ANLEEIE T K20 4 708 (IR 5 7>
BHAREIME), AEAUCERBUE MHEARTRE VTR T, 2oy w] B b i A, M A TA
FENZERLIE, ERCIEN K7 T % — L.

5. &ig

AH TR EE TR B T AN AR IR, IR BB AT B A A ARSI " BUIR, X B AMLATE
TR v 1) 22 Atk R 2 3L A S B i) R R T R GV I 9 o e o g e U AL ) o SR SR AT BRI
KL TR T AU B AR IR REAL R RCH RIS AR, SRR Ui . SRS RAESE, JUib)a
SERENE AT AR TR P e Atk DS 2k X ALAERE . R, ABE U tArAE € R IRYE, Kb
YR NNE N Z AR DRI SOR, AT EZ NS, EHFEFEFREEA. RS, 22
FETH A i LA F I R

SEHk

[1] ez, WARMN“EJE—2A BB R MEEH R[] T EYR SR, 2024(11): 161-162.

[21 k5, E%, TR, 3Tl Goal-bias RRT I AN = 4B A2 5[], ®AT J1%, 2025, 43(2): 69-75.
[B1 &M, Z=N, &%, & RS EANAEE M 52 [J]. fie2#k, 2020, 41(1): 6-34.

DOI: 10.12677/m0s.2026.1511151 11 A ()


https://doi.org/10.12677/mos.2026.1511151

TKIEZ 4%

(4]

(5]
(6]

(7]
(8]

(9]
[10]
[11]
[12]

[13]

FE, ZRneil, BT BORERRA A LR N S B s L ER B R SE[0). BBk 51XEE, 2024, 39(11):
60-63+68.

RIS BT A B RELN 56 BifLE kI R[], 5 TREE AR ShruElk, 2024, 37(7): 14-18.

FAC FEF o A*EIEAR FREEVERR sl N £ B AR SR MRIEF 7S [D]: [ 24008 30]. B2 5 #
K5, 2024,

B, EHT, SRR, & ETHE-HRR Rl & BE R TR ED]. BIlER, 2025, 65(2): 275-282.
XNVLRE, RURE, BifkiR, 25 3T ISPSO-ACO @A M AN = 4B A MR A L] o4k 1R, 2025, 55(4):
866-876.

e, skiE, FHoR, & S HEBEHUREETIENL RRT Bk ARSI s MR i R[], &2, 2021,
42(9): 1172-1181.

2EME, KA, Stk ST 2 IR O MR IR AR AL T]. KB DR B R (E R B RR), 2024,
25(2): 119-124.

T/, AWML, BRRENT, 5. LT ool SRR TE A A R S RS AL (3], TR R R S AR (B SRR AR),
2024, 45(5): 50-56+118.

ke, RYE, B8, & TSGR BRSO B 3R T E]. Bl bR 5N, 2024,
43(11): 88-92.

RK, SN, REVIRECE RGN R T 53LIL[I]. 4B N, 2023, 40(12): 389-391.

DOI: 10.12677/mo0s.2026.1511151 12 jé

m

5


https://doi.org/10.12677/mos.2026.1511151

	基于优化蚁群算法的无人机校园物流路径规划研究
	摘  要
	关键词
	Research on UAV Campus Logistics Path Planning Based on Optimized Ant Colony Algorithm
	Abstract
	Keywords
	1. 引言
	2. 蚁群算法数学模型与优化机制
	2.1. 蚁群算法数学模型
	2.2. 模型优化机制构建

	3. 基于优化蚁群算法的无人机配送路径规划设计
	3.1. 无人机路径规划算法框架图
	3.2. 无人机路径规划的实现步骤

	4. 仿真实验与结果分析
	4.1. 仿真环境设置与最优路径输出
	4.2. 对比验证与实地测试

	5. 结论
	参考文献

