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Abstract

This paper focuses on the drawback of traditional ant colony algorithms easily getting stuck in local
optimal solutions during path planning in complex terrains, and proposes an improved solving
strategy. The core of this strategy lies in: on one hand, employing an adaptive mechanism to dynam-
ically adjust the evaporation rate of pheromones, and on the other hand, reconstructing the phero-
mone update logic. This approach effectively balances the algorithm’s optimization capability on a
global scale with its convergence performance during fine-tuning searches. To validate the effec-
tiveness of the proposed algorithm, two grid environment models with different complexities were
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constructed using MATLAB software, and comparative simulation experiments were conducted be-
tween the improved ant colony algorithm and the traditional ant colony algorithm. The experi-
mental results show that the improved ant colony algorithm achieves a convergence speed that is
over 37.9% faster than the traditional ant colony algorithm in complex environments, while the
planned path length is reduced by 13.9%.
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1. 518

BEE N TR R PLEs NBORMIRE K FE, #aflas NCT 2 M T T A KN RZEMRE
LN, HE E SRRSO U HLEE AE L BRI At A% D R ER (L] B AR RLRIE A B 32 3
(oREAR L, FESLIB NN AL CRBCR MR, M LA s3] B bR S ok s i e R,
PERE BRI LA N VRN RS B2 AIE 3 3% 2]«

HRIEE T IR ZHLEE N BRI T I i 2 PRk, R IEH O S FAEEY . T, ik
ERFER R ER, WA FEN 4 R SR RE A BLE R T 3 s BEoR [3]. ARG AR LRI %
U Dijkstra S92 A*5vE, BAESCOLA RS PR E R R, EAEERLZEEHET, 5 HIBEIT
R BWRBCRIRSEN B . i, B EEEIEPHE AR IR ) 8 B AR RO . 2R [4] 554 H ek
BERRE A L, AR RN IR LA, G N REA JR BEORT R A, A v R A R SR A o
5. BT [0] 5 H— Ml R, @i S Tent VRS 51 AR K7 B AR R SRS
RAMBE LN, HoreRE RS, BUES R ER S MM B R A REERA
FEM AR TFIREST, BAERRASTH HEA JR A SIoRs FE EAEEAS 2 [5]

I AES % (Ant Colony Optimization, ACO) & H1 Dorigo %5 A& H i — Rl T A48 Kk R Re A 51,
FLRLAL SR S B A S BRI, B B TR RE IR . IR R SR A
CHE T2 B TR Zh LA N BRI RIS [6] . SRT, A% Gl SRR AL 5 2% IR [RIRE A7 AE YR BSOS BEAS
JERIBREG . BRI, v BA SRR 7 iR AE B AT AR R By BN R A ARAE K SR B, ASHIE e d th 1 — b Sk i
5 (Improved Ant Colony Optimization, IACO). iZ&BLAEMH AN HEMH T £—, SEERNE
RABBE R IR HE NN 5, HME BRI R RS A AT 758 IR e diAS
FORAE R R & BOR M 2 R AR AR 71, AL S A e CRFF R WO SR B o BRI B SRBe R B, AH
BT IRA L, SO G ELE T R ER, AMUORSCERTE &, BRI At s Sy e .

2. BUENEEHEE

IR B AR5 B 5 B R G BRI AT, PR (E B AW R, BRI IE PR,
T AAR[6] o A STET RSO SRV AE B AR PR S (R A7 E WSSO B AN /& IR, 0] AT 19 A ek A
P EEM AR RS REREEE . (1) BENIISEERER R (2) SulE =R,

(1) BENBEERER R

GO ELEIE B R ER R p g, JTEE N EE GRS R 8. A CEHH
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BRI BRIER R p(t) MRS (U ¢ RS AT IR B K L 2 e, ARl
L
’D(t):pmin +(pmax_pmin)'e T —ourren (1)

ool o BT oo 48 BI91 B 2EHE S 2 MU A R ME (A SO p = 0.8,p = 0.0): T R AR UKL
CREETERUEG Ly BT E K s Ly, 2 AT R B

@) {5 B Z Nk

LG BRI BRI R N BT, A5 S8 Bt , ARIMR. &K

HERBRWETTE T, &6 UanE RN RMEBE . I AEN- PR, SHMEEREEHT IR,
AT
Az =w, ~Az'ilj)est +W, ~Az'i?m'best + W, ~Az’§vg (2)

o, w2 B R B AR VAR B T B AR (B R, TR W, W, =1, K SCH
W= 0.6,W, =0.3,w, =015 Azl Az Ar™ SRR RE . IR R TII B RI(E B R R, i
S ENCTI L

3. MESLWITSERS

NG AIE S ISR BV AE S AR AR T R AR AL RIVERE, SR A MATLAB R2023a 14 1 P Fl AN [F) B2 2%
JE RIS PR B A5 284 (20 > 20 1 50 x 50). SREGH, ok WU B2 (IACO) 5 14 Guist i 1% (ACO): K HIAH [R] 1)
SHE, BRI L A, BAASEn R[7] [8]: WBUEE N 30, KBRS T=100, 55
FREKHEFa =10, BRET A =20, GEEFRBEE Q=100, HREFEEEERERR  p =
0.5. ACO 1 IACO BRI 1=K R & B AE R St &) 1 FIE] 2 B, BEMERE EL i L2 1.

Table 1. Comparison results of ACO and IACO algorithms
1. ACO 5 IACO Biixttb &5 R

ZRGR Hu & R WSR3 ZRGR Hu & AR WAL
ACO 20 x 20 31.32 70 ACO 50 x 50 80.65 92
IACO 29.62 20 IACO 78.69 19
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Figure 1. Schematic diagram of path planning obtained by ACO and IACO
1. ACO #1 IACO Fsk M ER 12 MR R 2 E
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Figure 2. Convergence curves of ACO and IACO
[ 2. ACO #1 IACO Ko ss £k &l

M LATED, £ 20 x 20 FERGYIAEL T, (LG BUR SR ISR EC 70 WK, B8R KL 31.32 M
CACIE IO SEVECS 20 T, BRARKC T 29.62 Mibks, WNSIGEFEIRTT 37.9%, BRATKZ4E% 13.9%. f£ 50 x 50
e SR PEANASFRAS I b, AR GO FVE T U Sk 92 Tk, BEAR KGR 80.65 MibA% s  BSUHEIUHESE I T 1k
SU19 R, BEARKCRE 78.69 MiA%, RILH SRS I FHE AL SR K 1A 2 B2 EWHRE T
Fi

4, &5ig

EEXI R LS NAE S 205 G AT BRAR LRI, AL GO SR 5 B i Y 10 = K il —— R A dee DL
BF 1e s S L R B AR AN, AR RS B T — R i REVE . ARG AR B PIAL . H—, R
RPN E, TR WA R B B Sem ROt B@ s B, 5 BRI TR S 45 A8 A R
Beite JE LA EEA, AR A RIS R A CSOR L IR T B T SR AR AR 17
WAFE) 7 FRIUERT B, 2T MATLAB MEERE 1 2 AR S 2% Jm P i PR . SZB6 40
s MECT RGBT, BT RERARAAEISACOR IR L, IR R A MR SR, R
Bl 78 MR T ACR -

RAERINECTELIIEE TR T — @R, HEEE B MR 1S R h SRRy . A4kt
TR ARIEAS G P F R s AT B . JREEAROR, WO E Al LT S RN e % . —
JD, A JUAT AR B i IR A BT 1) T LA RFAE (BRI 5e B SWIEAR); 5 —Jrii, A Bhah 4 g
OABE ) 25 A T3 00 AR (UNTE B X 268« FTIR DX 38K, AT P S AL T LARTARS T -5 400 1 0 3 1 FD 8 45 2 S5 AR
B, fESLIEA b, B3PS A TTR (WA B REAGY) . I (8] B 2 W) 5 AN 2 PE D 7 (e iR 22 L lAE
IEIR), AL BT WGIT TS ML A AN BIMEL I 5% o 2%, g BB ) 5k SO 010 B T i e PR LA
R AT S AU, IR AR RS A P K Bk S & A

E&WE

2025 2R S R T B TR H (2025gspaike055) .
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