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[ Abstract] The traditional ant colony algorithm has the problems of slow convergence speed, being prone to local optimization and
sharp decline in algorithm efficiency in complex environment. To deal with the problems, An optimized ant colony algorithm is
proposed. In each iteration of path search, the pheromone could be redistributed according to the improved rules. The improved
algorithm avoids stagnation and local optimization problems by dynamically adjusting the state transition probability. In solving the
ant deadlock problem, a clearing strategy is proposed, which can effectively accelerate the convergence speed of the algorithm and
improve the robustness of the path planning algorithm. The analysis of the simulation results could be concluded that under the same
environment, the optimal path length of the improved algorithm in this paper is reduced by 8.53% compared with the basic ant
colony algorithm, 5.60% compared with the algorithm in the published reference, and the search efficiency is increased by 65.38%
compared with the basic ant colony algorithm, 53.63% compared with the improved algorithm in the same published reference.
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Fig. 2 Pheromone update diagram
2.2 FEHiEEAALE

WORETE AT B AR S B B b ) DS I U
BN — S LS AT s BR B B TR
B MAS Ab e AR N T | I e i A B4
RS SRR EFIRCRA RAR T 0, T 42
TR R TR B B AR T R RTINS B R A
Wl HEFEASE ] DLRGE H A pd A B
e 2 A ShiR AR B R 10 A0, T DA SR R IR
AT R A H RS B 3k H Byt A 23 TR
—URAEAR, A SR AR 1) 2 R POl e A SRR
AR E G IR, -4 T8 O B i A% fin A2 =
X — R AT LU BB = A AR

B IE Y ¢ 7R 21 ¢ A FEASTT A5, AR A B
FAME, Ty AR A BIFI T I A
FEAUIRAS o W I A TR BOIRAS A A T HL S
FRACEE, If-K 5 A7 2 A 8 0 1 s A S R B A
(K,) , FPR SR MO 5 9 F BRI S IS
WL 17 AR T SRS A 2K T A G MR ks e i
Fa AFEBUIRZS BB L, I Bl DL R m A ROR

3 MHWEEENHE
3.1 MHNWBEENEESE

$T,1 WEVBESH, EERPESHR
BOWIRE,



2510 1

THEZ, A SO AR Y LR A B AR R L B 65

TE2 M ADIRERO 2] — A A%
PR LR O AR M, AR U s A A SR A
AR SR MR I m TRAT AR I AN AL
BN,

ST RS, B M RSB R A
HRIEAE B R AR MR AL RGBT — K 25
RE A, BE RN BCE A A AR, 2G5 R
B ASEBIRE BIF , DUIAR A0 T B SR i LA AR 2

TE4 FHEER, RERESENFEER
FEHTIRMG R AR L {5 B 3R % IR IR 2 A
(R

S]S  JEHEA, RGP BE R UK
B A S s AT rh R 21 3K B e e ik 1Rk
B0, AR R WK Y /T SO0 2 09 f R B S o
FRIERPS R SRV s AR P IRIEE | IS SN
IEARUCKL, i th 25

Li Ligih a0, L s S AL PR AR AN AT 3
R
3.2 fHESSH

SEFHISCAMT, 7E 20%20 A% PR BE T F47 95 5
DFEC, FIF Matlab FE47HAS AL, 5k S 40 L L
F 1, SRR AR B RS A
WK 4 s, 4 80 1R BR W EEAEP 5  3 J5
HEAT AT RS T . AL ST OB 1 A2
TOLTRE SCHRL 1T ]2 M A8 U 3072 A B A L3 O
T RIAR SCHR M A A AR Bk AT ik AR UK AR

N T] S M A L, SRR L AR A 5 K 6
PR o 3 FRCRES O A RS L L3 2,

THih

A IR 1]

l

MAIBITSH,
HATRIUR L

l

—=  BHE

b FERRIRAS ID i 42

. e
I i IE A SEBIRIRES frpsmsn

[CXsEs 3L el
gl

Y R

45K

3 HiERERE
Fig. 3 The flow chart of the algorithm
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Fig. 4 Pheromone dynamic distribution change map
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Fig. 5 Shortest path planning diagram based on three ant colony algorithms
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Fig. 6 Iterative convergence curves of three ant colony algorithms for path planning
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