Computer Science and Application +EHLEI 5 R, 2021, 11(4), 849-858 Hans Y
Published Online April 2021 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2021.114087

ETRAREBANBFRENVI SR A =G RBE
MR BOEHR

EHR, AEL, N W, & 4%, RLE

EOOCHE TOR2EREIR S 30 ) TRE=# B, W3dE X
Email: 924300296@qq.com, hufucai8@163.com

ks H: 2021483 H14H; FHABEM: 20214F4A8H; KA HM: 20214F4H15H

=

ZHEBEMRNENZN TR EESNERES, S SREEAERSERE, FHABARTRL
B, FREBESEFRE, ®#iE T —MET UGS SR EEINSE N = ERAEMRIE . BESIA
AN TS0 77 AT B RIRER IR EE R SCEE, FRRAZR TRERREE B RIREEH T
X, WRRFMEXNFRNS] FEM, FRAN BRI, H—PmREERRSOER, B RHE %k
PN RFRLE, REFIANT AT BER SRR PUTHTLE, URFFRE. SEETHELRNE
RHGPHEE. PEHFEMRTHEEET THR. SRERERY, HxTHEZRMIEE, KX
BB IR R AW SCE R MRMER. RARRNBAEER LEIFEEER.

XA

FEZERNE, A%, SO, =4Eaiil

Robot 3D Path Planning Algorithm
Based on Improved Elitist Potential
Field Ant Colony

Algorithm

Xiangxiang Li*, Fucai Hu, Chang Liu, Ming Jin, Yahui Zhu

School of Energy and Power Engineering, Wuhan University of Technology, Wuhan Hubei
Email: 924300296@qq.com, hufucai8@163.com

Received: Mar. 14th, 2021; accepted: Apr. 8th, 2021; published: Apr. 15th, 2021

CEIEE

WEF| H: R, HEA, X%, &85, R, 5T oodbRs 0 3 SO SR P LA N = 48 B2 LRI SR 7).
THENLRA 5 R, 2021, 11(4): 849-858. DOI: 10.12677/csa.2021.114087


http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2021.114087
https://doi.org/10.12677/csa.2021.114087
http://www.hanspub.org

Abstract

Three dimensional path planning is an important part of robot to complete the target task. Aiming
at the problems of slow convergence speed, easy to fall into local optimal solution and low smooth-
ness in the later stage of ant colony algorithm, therefore this paper proposes a robot 3D path
planning algorithm based on improved elitist potential field ant colony algorithm. Firstly, the orien-
tation of the artificial potential field is introduced to initialize the pheromone concentration to
accelerate the convergence speed of the algorithm, and the pheromone concentration update me-
thod based on elite strategy is adopted to enhance the guidance of excellent individuals to the
population, and the two-way search strategy is adopted to further accelerate the convergence speed
of the algorithm and avoid the algorithm falling into the local optimal solution, and then the direc-
tion expansion search strategy is introduced to improve the trajectory Line processing to improve
smoothness. Through simulation experiments, the elitist potential field ant colony algorithm, ant
colony algorithm and particle swarm algorithm are compared. The experimental results show
that compared with other intelligent optimization algorithms, the elitist potential field ant co-
lony algorithm has fast convergence speed, high search efficiency, better and smoother final
search path.
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Figure 1. Comparison of individual search direction strategies of ant
colony

E 1 SR MR R AR

T

gi b, SUHIRS RS BORERAE A 2 B .

‘M%%ﬁ%%%vmﬁm%%ME%ME%%‘

A RS (RIS ) I i) A3 ) SR, 0 S0 A
R R H B
!
A ARARAE 2 (1) AR RS RS 8 T — 45 S0
IGEICETESE 74} 3

l

I L5 17 A A T R, e S
Bt

AE [ L e f SR
RHIRERER

| GIIIF, PR |

| SRBA AR 5% 00 MBI ]

| & B E L R |

| it R |

Figure 2. Flow chart of improved elitist potential
field ant colony algorithm
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Figure 3. Schematic diagram of 3D map environment
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Table 1. Parameter setting of elitist potential field ant colony algorithm
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Figure 4. Schematic diagram of path planning results of three

algorithms
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Table 2. Comparison of path length results of three algorithms
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Figure 5. Variation curve of optimal path with iteration times
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