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Real-time obstacle avoidance trajectory planning for missile-borne
air vehicle based on constrained artificial potential field method
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Abstract:” A\ three*diménsional constrained-artificial potential field method was proposed
for planning of real-time\obstacle avoidance trajectory for the missile-borne air vehicle, due
to the low altitude\and needing real-time obstacle avoidance. Combined with a potential
field—height adjust/potential field and the dynamic constraints of the missile-borne air vehi-
cle, the artificial poténtial field method was extended to three-dimensional space. The new
method not only inherited the advantages of fast calculation and less memory, but also could
ensure the flight performance of planning trajectory for the missile-borne air vehicle. The
simulation results show that the constrained artificial field method has the following advanta-
ges compared with the traditional artificial potential field method: the planning trajectory
presents flight performance; the swing phenomenon near the obstacle is significantly re-
duced; the oscillatory phenomenon in narrow passage is significantly improved; it is easier to

escape from the local minimum point.
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Fig. 1 Detection area of missile borne air vehicle



1740 o= B

AN 529 %

15
Fou(X) = F (X)) + D) F (X0 () (D
i=1

A Fow e — = HE R i Q2R & — 4k =[] /Y
B X, Gy Fo #E iR i, AT EE B
s Fow LU E T 38 S R 4 5 — 20 B Hi 2 J7 1) (B
TE =423 ), h T ok A M TE 09 5 1 iE £ TR A
AR CRER A IFIR] Ok B BB R SR
AL 320 AR 30 A v JBE T ) RO AL 53 b AR AT
i A TRAT e B IR 1 BT RN e B B A L T
77 0 2% 8 4 BB ) MR Al /) (E R I R AE A 2
i 22 55 b 1T A 93 B R A M SR B L PR R
TIE 2 b 2 %o g5 B2 KT 0K A T D SR AT R
ORI T O 3 3R AT & AT i B R R R A, A
SCAE 5 M T B O 1) AT — A g R A Y
% X e — 51 187, B i RN S R AT g
QAT R EE R /N FUAVE AT R B I BE S 22 AT LE.
0.5A Ch— Huin)®  h > Hyy
U = (8
0 h << Hu,
A A W RECO>0), h FoR R AT A Y
R A5 00 AT B s o 0 53R KAT 28 10 B2/
FVF RAT
HH N £ v B 8 5 #4370 5 T R /N
— AMh=Hu)\ h > Hun.
Jar = (9
0 h << ‘Huin
F T HEG I Fa (X0 =[0,04 fud:
T CL L BT A 3 186 1 R
Fu(X) = F,. (X)) +

15
DVESTX) (DT Fu (X (10)
i=1

2 HNFARZFHEHSIAN

X HLEE Y AR R — EE 5
T Tl DUR E ALy AR — 2 B RTRE DT 1]
EXF T kAT g ok U, th T8 A &3l ey
HAFIY BRI+ Lo de /N e 2 A2 e R T/ M
o A SR ECRAT AR R — P I RAT O AN RE S 4
IS TG TR O E AT R — 2
AT T 1) IE o Bl 2 AR R R

RS A A RETH /I b A 2 S R AT AR
WA BB Bl 1 2 VR AR BT BRE T T
P 1) B — A FL 0 B ) e R 25 A S L TE T/ AR
B R E L FELL T A 0 DR /N I T R R R AT R
BB 1 E.

B L0 2 1 A X B AT A% A M AT
A TRAT T ) CAn B 2 v B Sk O T L o K

BN . KIETH/ R 0.8 4 F — 1 K
#3707 1) BB R ETE— >l 20 F1 29 FT R B4 1Y
BHEPY WP 2 BT, DU HE T X AL A1) 5K £
ZAXB=20,f17 5K~ CXD=24.

K2 T — 2Bk 7 i 43

Fig. 2 Range of the next step trajectory direction
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Fig. 3 Three-dimensional simulation figure for r€a1=t~ime

obstacle avoidance trajectory based-on \consiiéined

artificial potential field method“ \\ o
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trajectory based on constrained artificial

potential field method
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Fig.5 Vertical plane view figure for real-time obstacle
avoidance trajectory based on constrained

artificial potential field method
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Fig. 6 Three-dimensional simulation figure for real-time
obstacle avoidance trajectory based on the artificial

potential field method without constrains
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artificial potential field method
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