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Improved APF missile route planning based on circulation repulsion
potential field

LU Faxing, DAI Qiuyang, XU Junfei, JIA Zhengrong
(College of Weaponry Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Given the proneness of artificial potential field (APF) method to fall into the local
minimum, an improved APF route planning based on circulation repulsion potential field (improved APF)
method was proposed. This method changed the direction of repulsion potential field into a circulation
around the obstacle. The waypoints of missile flight were obtained by constraint method and tangent
method. In different scenarios, traditional APF method and improved APF method were used to solve
route planning, and the tangent method and constraint method were adopted to solve the missile route
point. The results showed that the improved APF method can effectively improve solvable probability, the
route can be obtained under the condition of dense polygonal obstacles, and the obstacle boundary ran
perpendicular to platform course. At the same time, the route generated by the improved APF method was
smoother than traditional APF method. For the missile waypoint solution, there was little difference
between the tangent method and the constraint method, but the constraint method had a shorter solution

time and fewer waypoints, while the tangent method had better safety performance.
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LY P J A AL s R B /D S B ) B
{HJR % M A, T PIZIE AR BRI T % 2 PEr)
SRl b, S0 T AR a], SR ; B

X -100 —40.676 1 —26.043 2 12.800 5
y 0 3.1910 16.763 3 9.3463
29.3248 42.886 4 62.660 2 99.645 76
¥y —1.809 8 —16.1883 —13.940 4 0.082 511
F6 [E14(b)XBMES
Table 6 Key waypoints for Fig.14(b)
x -100 —48.402 5 -34.156 4 8.7776
0 0.0855 14.1647 10.546 8
39.8251 77.8515 99.645 8
y -13.3379 =7.5013 0.0825

RATHY IR BT W %, LS AR B AR K, DT 2K
VRN 2 SR BT B AT S 1 AR A
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PR BET IR J1 395 9 ik APF S50 LR

2297

x7 SHEAEILE

Table 7 Missile range contrast

LB B
Yk
I 4ES Yk
E 224.551 94 225.226 98
F 218.072 00 21471717
R8 MERENLL
Table 8 Solving time comparison
AT 1 /s
st
42 Yy
E 0.1210 0.0829
F 0.106 6 0.0715
6 & it

TR AT PR 77 10, T IR 0 3 1 ot
APFE J5 A BBk 11 58 APF B A Js i de/IME
P TR E, SRR B v AU s MLl Pyl A4

783 ST 8% ALK 1S 5 T, AR LE T £ 58 APF
J7 i, AT 2 AT SN, Ol T SR
AL, I LA X s A5 ) 2 T A7 T R T 2K
S T SR

T S5 AL % 1 B U T, 249 SRR D) 2R 1 AT
RESE 5 SR R BRI 55 . Y SRS B A
6 SR A5/ EL AR B I TR, S g,
TR ] A T A I R, YT P A
PSP 2 A JEE SR, 3l ] T S 2 PR B N 1 3
AL AL o
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