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Abstract

To increase the quality of UAV trajectory planning, an enhanced version of the quantum particle
swarm optimization (QPSO) technique is proposed. By creating a topographic map of dangerous
mountain peaks and taking flight height, path length, and path smoothness into account, the fitness
function is determined. Prior to obtaining a smooth path through cubic spline interpolation, the
particle positions are initialized using Logistic Chaos Mapping, which increases the initial popula-
tion’s randomness and works in tandem with the swarm algorithm’s “scout bee” strategy to prevent
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falling into the local optimum. Finally, a number of tests are conducted to compare the enhanced
QPSO algorithm with other algorithms. The simulation results indicate that the upgraded QPSO al-
gorithm designs a better path.
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Figure 1. Schematic diagram of two-dimensional section of mountain peak
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Figure 2. Schematic diagram of 3D task scene
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Figure 3. Particle swarm optimization algorithm flowchart
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Figure 4. Comparison of path planning (Main View)
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Figure 7. Comparison chart of fitness value curves for a single experiment
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Figure 8. Comparison chart of fitness value curves for multiple experiments

8. ZIRSEYIE N AL XL E

M 1 alkn, Bt QPSO SHkIE N FEHIME N 68.6397, PSO HiFidE M EHME A 71.9797, QPSO 5
VEEN FEIME N 71.1989, SCHR[15]H) 23t PSO k@ N EME N 70.8312. ASCHEH B S AT B )
5 TH B R T ek . B Z A Rhoxd LBk, RHHER e e, P 7%

DOI: 10.12677/mos.2025.148555 155 e RSE TR


https://doi.org/10.12677/mos.2025.148555

A RE

SEAENC S RE AR E 1 -

Table 1. Comparison of average fitness and fitness variance of four algorithms in 50 experiments

F 1 OMEE 50 R ENEHESHFEXEE

HritE iy QPSO PSO QPSO ot PSO
&N A 68.6397 71.9797 71.1989 70.8312
BN T 3.8162 8.4477 5.3682 3.9714

6. &t

ARSI 1A 2B e AHUR B AR IR i R, 32— A SO R R R TR A i . I A e
L T B R 45 5 5 R B AR AR L T RAT v BE AN B AR T BR3P PR B SR AR T A S R A A KL
frE, B9 T AIGM IR LME . (RIS, 255 e R T i “ Ui ” SEms, A ROR G 1 HVERA N R B iR
I, HER T AR A BT B AN SRR B . TR S ORI E A TR I R A . 22 IR S0 R 1
XFECEIR, ASCRISE R A EAR G N EESME A TT 72, Ul B AR R Th AR ISR, Ty HL&h SR
InAafE .

SEEk

oz, SEE, ALYl % mE 2 BRSSPI RI[T]. #6530, 2021, 36(5): 1191-1198.
B, Bk, RS, 5. 2N REELRE AR @], AR SHER, 2017(5): 68-73.
Bk, &, FOLMH. RAERTT AN PRI, 2024, 41(6): 178.

MAAT, K, A, S5 2R 2B IR AR - AWML ORI B AR LA 0]. RGERHE S R, 2022,
42(11): 3027-3043.

[5]1 &M, sk, TR, TANWNLE LiDAR 7EIRIGMESR K LLG] R 2 R I S A 0], 2@, 2019(9):
155-158.

(6] Fektth, XI&d, FEA. —FET Dikstra HI2ZQRME TR G AT SHUEMRIFIAD]. 910 T RS54,
2020, 38(6): 1284-1290.

[7]1 &S, VIEm, A 55 T A BEEVERT AN MR AR 5[], w4, 2021, 41(3): 28-31, 51.
8] Fmth, FAE REW. AT U0k RRT HEEMNTANATRERII]. BT2EH, 2017, 45(7): 1764-1769.

(91 78, e, BT ook PR EENTE AN =R I, AL Tk R2244), 2017, 35(1): 66-73.

[10] BEHEER, 1), T84, BT ool Bk B AN R[], K758, 2021, 46(10): 103-106.
[11] ZEsgsm, Sk, kMM, S5 WOHRER SOl Sk R AEMUZ IR H R[], s 224k, 2020, 41(S2): 213-219.
[12] ®WHHE, HEZE, Frik, & ST OubsEEER T ANEARRII]. THENURIH, 2021, 41(2): 390-397.

[13] Coelho, L.D.S. (2010) Gaussian Quantum-Behaved Particle Swarm Optimization Approaches for Constrained Engineer-
ing Design Problems. Expert Systems with Applications, 37, 1676-1683. https://doi.org/10.1016/j.eswa.2009.06.044

[14] BAZLHE, IR, T3 B AN = SEMis sl ki i &7 RO A D). RFE I, 2021, 39(1): 40-45.

[15] ORI, BOEE, T, &5 ST SOlbR IR I AN =R R[], AR R 2 22 R (E R R,
2024, 44(6): 120-127.

]
]
]
]

m

DOI: 10.12677/mos.2025.148555 156 e RSE TR


https://doi.org/10.12677/mos.2025.148555
https://doi.org/10.1016/j.eswa.2009.06.044

	基于改进量子粒子群算法的无人机三维航迹规划
	摘  要
	关键词
	Three-Dimensional UAV Trajectory Planning Based on Improved QPSO Algorithm
	Abstract
	Keywords
	1. 引言
	2. 模型建立
	2.1. 环境建模
	2.2. 适应度函数设计

	3. 传统粒子群算法
	4. 改进量子粒子群算法
	4.1. 高斯变异的量子粒子群算法
	4.2. 粒子位置初始化的改进
	4.3. 本算法与蜂群算法的结合
	4.4. 改进量子粒子群算法的实现步骤

	5. 仿真实验
	6. 结论
	参考文献

