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Abstract

To address the inefficiencies and inconsistencies associated with traditional genetic algorithms in
UAYV path planning, this study introduces an innovative approach known as the Genetic Algorithm
Based on Artificial Imnmunity (AIGA). AIGA enhances the identification and elimination of inferior
solutions by employing a dynamic vaccine repository that adjusts according to the number of
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iterations, thereby significantly improving the quality and efficiency of path planning. Comparative
experiments with various evolutionary algorithms on path optimization and UAV path planning
problems have demonstrated that AIGA can generate safe and economical flight paths for UAVs. It
shows a distinct advantage over other heuristic algorithms in path optimization issues, indicating
its broad potential for application.
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Figure 1. Path segmentation schematic chart
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Figure 2. Flow chart of AIGA algorithm
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Figure 3. Convergence curve variations with different J values
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Figure 4. Convergence curve variations with different D values
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Table 3. Comparison of error, best, and average values for five algorithms on nine maps

3. AMEEAENMBE LRIRE. HNEMFHELRS

D3 fe) ABC PSO TS GA AIGA
MAP 1 2.14 2.52 5.56 3.83 1.78
MAP 2 3.83 438 8.42 5.75 3.11
MAP 3 6.35 6.58 11.32 7.98 5.64
MAP 4 2.31 2.82 5.95 3.91 1.83
MAP 5 Avg 3.85 4.98 8.62 5.79 3.25
MAP 6 6.83 7.04 11.55 8.13 5.88
MAP 7 2.44 2.84 6.31 4.43 1.93
MAP 8 3.92 4.75 10.75 5.85 3.42
MAP 9 6.87 7.21 13.88 9.18 5.85
MAP 1 31.28 54.60 241.10 134.96 9.20
MAP 2 28.52 46.97 182.55 92.95 436
MAP 3 17.16 21.40 108.85 47.23 4.06
MAP 4 39.15 69.87 258.43 135.54 10.24
MAP 5 Error 24.19 60.64 178.06 56.77 4.83
MAP 6 20.88 24.60 104.42 43.89 4.07
MAP 7 34.80 56.90 192.60 144.75 6.62
MAP 8 18.07 43.07 223.79 76.20 3.01
MAP 9 22.02 28.06 146.53 63.05 3.90
MAP 1 1.94 2.04 5.26 3.53 1.63
MAP 2 3.37 3.77 8.22 5.12 2.98
MAP 3 5.88 6.32 10.02 7.63 5.42
MAP 4 221 271 5.58 3.59 1.66
MAP 5 Best 3.53 4.59 8.31 5.44 3.10
MAP 6 6.71 6.33 10.15 7.89 5.65
MAP 7 2.18 2.52 5.69 4.12 1.81
MAP 8 3.53 4.43 10.08 5.64 3.32
MAP 9 6.62 7.08 11.92 8.83 5.63
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FESRE T, FATRA T AR LR GI(MAP 1 2 MAP 9), A REIHES R AR AT ISR
A 73 A1 o TR A (), AT T AR (EAE AIGA A1 AR DU A 5 A 3UEE0E ) FE X LL Z2 411 ) Error
{lo Error {E /& —NREEMVERESRbR, MR T HIEK IS QR (Best) L MK ZEHE . BAh, FAlT
Il T EMEIRIEAT TP EIEAVG), R T VAL 2 UG AT I — B AR E 1

KIS AERWIZE 3 Fizn, AIGA HYLN Error (W] AR T oAb /5 & 5%, X — 45K KW AIGA fEA[H
RATIE N AR BRAL TS LI 1) BE 0 S NARSE « MK Error [H RS AIGA SLREENS AN E M iU, X2
SEE e ROVE AT AT SEME R BRI . AVG (ERICRWIESE | AIGA SLEIIFE M. fEZXIEITH, AIGA
FOERPF 2R RER IO T HAR S, XRYIE AR AR OL TS0t — Bk s . XA —3
PEXE T SRR R P TS AN AR oG 2, OSSR 1 HIRAE 2 A P SR e s 4R i T 5210
H4t. Best [HANER /7 SFIRAE R UGSAT PR B R IUME . AIGA 5EI5AE Best (B _EHIRILFERE T (5, XK
EAREE R R S R A, T R R AR E TS O TN IE B P RENITE /T -

AIGA FEZ Pt ARES AR R LEPE AT An LRI R, 2T T HARS 3 % v R L . AIGA 55
1 BE 8 MBS ARAC B v R R0 R, %SRS Fe VRS AR YR A A B A T B R s, AT
FE R AR v ST TSRS 8 1) XSS VP i AT AT RO RAR R o S E i BE HESLAMXE ve 1 SE R R AR,
EIG9E | HIEN ARG R IE RLRE T, ATTAE X AN AT AR, AIGA SARENS RIGIHEE, (RIvEHE
.

5. &g

AWEFEER T AN PR, Sl 7 —Fh e T N AR B AL 55 (AIGA) . il Bl A i
PEFFBINME KB AIRE R, Do I AHLATHLALRIBE B 138 JELK

S IEIL S 2 MR R AR B, IR TR (PSO) A M N TS HE(ABC) AR 2 AR K
PESEE, BT AIGA fE B AR ALI Gl B 1A AR . ATGA B AMUAE WS 15 BRI
e, MHAER R Z . K5 TR B SR 7 SR, thdh, il e A F PR T 1 5241
N7, RE—IBAESE T AIGA B0 & s AE B o

JE AIGA FEARBIFRI M, HRATVARE], ARATHIERITEREHRS 52 2 H B THBB R 3 5410
PR AR TARRIRR AIGA KA B3R5 MR, BRI — DI kS B L&
AR ISERRFE R . BEAh, FATHIEEEK AIGA 5HMMMAE AL S, T RIERE 8 R TERER
.

BE & T NV AW A Ji AR TS AN T i, ATIGA. SVER BAE AR TE AHLER AR R RIME S5
PORAEEEAE . AR LA EE— D IRR AIGA 88 KB S T IR, JF5 85 HoAb
REPRAL SRR A, DA SRAETC AT FE K1) QT3 14 37 SR 5
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