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Vehicles Based on Improved Artificial Bee Colony
Algorithm
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2. Shanghai Institute of Mechanical and Electrical Engineering, Shanghai 201109)

Abstract: To solve the path planning problem of high-subsonic unmanned aerial vehicles (UAVS) in air combat
scenarios, an improved artificial bee colony algorithm (IABC) is proposed. Firstly, by comprehensively
considering the obstacles in three-dimensional space and the coordination problem of UAV’s path planning, a
combat scenario model and an objective function are established. Secondly, in the employed bee stage, the Particle
Swarm Optimization (PSO) algorithm is introduced to reduce the blindness while searching and enhance the
search ability of the algorithm. Finally, in the onlooker bee stage, local smoothing processing is carried out on the
food sources in the early stage of iteration based on the dynamic greedy criterion, which further improves the
convergence speed of the algorithm. In order to verify the effectiveness of the algorithm, a simulation comparison
experiment on the algorithm is conducted. The simulation experiment shows that the IABC algorithm inherits the
search advantages of the ABC and PSO algorithms. Compared with the ABC algorithm, the average convergence
speed of the algorithm is increased by 47.83%, and the average convergence accuracy of the algorithm is increased
by 53.49%.

Keywords: path cooperative planning; three-dimensional space obstacle; improved artificial bee colony; particle

swarm optimization; dynamic greedy criterion
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between IABC and PSO Algorithms

(c) IABC 5 ABC-PSO Sy Al B 45 x4 LI
(c) Comparison Diagram of Simulation Results
between IABC and ABC-PSO Algorithms
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Fig 12 Comparison Diagram of Simulation Results
when the Number of UAVs is 2



350-11
300—% ===| ABC
=
A
250 1

200 4

150 4 -".\

T b

T T T T T T T ?
0 25 50 75 100 125 150 175 200
Iteration

Bl 13 o N RATHEEN 2 I B bR s HOE AT L
Fig 13 Comparison Diagram of Objective Functions
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Fig 14 Iteration Diagram of Each Loss Value of the
Objective Function of the IABC Algorithm when the
Number of UAVS is 2
* 8 TN CATEHRECRE Iy 2 NS B xs Lk
Table 8 Comparison Table of Convergence Situations

when the Number of UAVS is 2

H LB SIS LR 10 Fow,
B RFAEWSON ML G . AR . BRAE
FHHRIEIN 0. HH ABC 5%, IABC 5
RISIGE FE $E FF 53.31% . W SIURS 2 T
55.65%, ALKIZE R B A7 BE 2 4 i 55.65% .

* 9 TN WITHREEN 3L ESHE
Table 9 Variable Parameter Table when the Number of

UAVs is 3
g WU
A
[[5, 20, 7], [5, 5, 5], [20, 5, 6]]

(X,y,2)

2

[[40, 55, 4], [40, 40, 5], [55, 40, 3]]
(X, ¥,2)
UAV #i= 3

B4R ABC PSO

ABC-PSO 1ABC
e S

41.09 18.14 33.33 13.72
(s)
WS 105.98 55.04 39.54 38.15
Tl VR 5L 1 0 0 0
PR ATPH B

285.66 157.25  112.97  108.99
(km)
JERZF 28

99.18

(km)

4.2.2. UAV B E A 3 BIXTELSCI8

MSEIGAR S UNER 9 Fni, 7 HAG
R 15 for, &5 H bR R EUE RS
MR 16 Fiax, IABC 532 H AR B &
RIVRMEIERE B 17 PR,

(a) IABC 5 ABC 5iidifi BL4% SFx L&l
() Comparison Diagram of Simulation Results
between IABC and ABC Algorithms

(b) IABC 5 PSO g4 H 45 Hxt L IE
(b) Comparison Diagram of Simulation Results

between IABC and PSO Algorithms

(c) IABC 5 ABC-PSO Hiid:4h B4 it L IE
(c) Comparison Diagram of Simulation Results
between IABC and ABC-PSO Algorithms
15 TN WAT 2Ry 3 I 0 245 X L K

Fig 15 Comparison Diagram of Simulation Results

when the Number of UAVs is 3
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Fig 16 Comparison Diagram of Objective Functions
Iterations when the Number of UAVs is 3
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K17 TN RATEECEJy 3 1 IABC 53k H bR ki 2
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Fig 17 Iteration Diagram of Each Loss Value of the
Objective Function of the IABC Algorithm when the
Number of UAVSs is 3
#* 10 TN RATHEERDY 3 WS s teak
Table 10 Comparison Table of Convergence Situations
when the Number of UAVS is 3

RSB IR 12 s, & SRSt
Wb A5 2% L A PR L BEFE IS A0 R 3R 0,
% ABC 5%, |ABC SikISu 2t
47.65%, WS EIRTT 56.86%, KiX4s
A2 E B 4 A 56.86% .

# 1 BN WTESREE N 4 AR B SR
Table 11 Variable Parameter Table when the Number

of UAVs is 4
k4 HUH
LYy [[5, 20, 7], [5, 10, 5], [10, 5, 5],
(x,y,2) [20, 5, 6]]
295} [[40, 55, 4], [40, 50, 5], [50, 40, 5],
(X, y,2) [55, 40, 3]
UAV #i 4

B4R ABC PSO ABC-PSO IABC

e S

100.25 41.01 103.49 46.81
(s)
WS 137.94 135.92 71.83 61.18
Tl VR 5L 0 0 0 0
PR ATPH B

39412 388.36 20523  174.81
(km)
JERZF 28

148.67

(km)

4.2.3. UAV B E A 4 BOXTELSCIE

YIS AR E SRR 11 foRe, fiE
SR 18 Fron, S EIE H bR R ERIEAR
A 19 fiar, IABC 592 H b3
FRBRMAERE R E 20 Fis. &5HI%

(a) IABC 5 ABC 5iidifi BL4% SFx L&l
() Comparison Diagram of Simulation Results
between IABC and ABC Algorithms

(b) IABC 5 PSO g4 H 45 Hxt L IE
(b) Comparison Diagram of Simulation Results
between IABC and PSO Algorithms

(c) IABC 5 ABC-PSO Hiid:4h B4 it L IE
(c) Comparison Diagram of Simulation Results
between IABC and ABC-PSO Algorithms
18 TN WATZRHEJy 4 I 0 245 X L K
Fig 18 Comparison Diagram of Simulation Results
when the Number of UAVs is 4
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Iterations when the Number of UAVS is 4
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Fig 20 Iteration Diagram of Each Loss Value of the

Objective Function of the IABC Algorithm when the
Number of UAVS is 4
12 TN ATEECR Y 4 mSUE L He R
Table 12 Comparison Table of Convergence Situations
when the Number of UAVS is 4

A2 FiR ABC PSO ABC-PSO IABC
WS
© 170.82  78.63 147.41 89.42
WA 207.24 13245  108.80 89.4
Tl VR 5L 0 0 0 0
PR ATPH B
592.11 37843 31085  255.43
(km)
B R
205.48
(km)
424 FANSEFELANCITRHY
ENEIRXTEL SRS RO

HY = 2 DA LR e W 33 e N RAT #%
Kok KGR SOy R IR LESEae nT &, F
WIVF T, BRED ABC B HLEERLf 1) e

J1ELES, HARBIEARA SO B . 2545
T 5 M ESUR. R ABC Hi%, IABC &
PSR P 4R T 55.86%, WSOk T
BIFETh 58.84%, HIKIZE ik ia I &1 48
4 58.12%.

5. &g

ASCE SRS A R T B
TN CAT BB AR W [FIRERN 1), %%, 7
HbrsR B P L5525 R T hE . = 4E S IfEhg
AR5 KBTI, XA R
] AT 20 Hk, R B GIN T
PSO Hik, 5k T HE R H . 25
TEVERRSOESE; BSa, EM SRR B
T B 25 TR AR E XS AR 1 5 YR R 4
AR A, e EE
IS SIGR

T EX LS T LA H, 1ABC A
B4k 7& T ABC 5 PSO BLEHIE AL )1, IF
TG A2 7R S S0 B I S W SIOKE P #1452
TREFMIRTE. M ABC Hik, IABC Hik
W SIGH SR T 47.83%,  WLSIOHS ST 1y
Tt 53.49%, FKILhHREAR I 2P 4650
52.42%.

B A T 7 R e N B, AR RNG
TE R HUEE T P il — 2B B 7T, DAIE N R
Eahds. mERIESES .
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