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Obstacle avoidance path planning of UAV based on
improved dynamic window approach

DAI Kailong, JIA Ziyan, PAN Lingjiao
(School of Electrical and Information Engineering, Jiangsu University of Technology, Changzhou Jiangsu 213000, China)

[ Abstract] In order to solve the obstacle avoidance path planning problem of UAV with kinematic constraints, an obstacle
avoidance method based on improved dynamic window approach (DWA) is proposed. According to the kinematic relationship, the
position control of UAV is transformed into speed control, and the possible position in the next moment is predicted according to the
speed window. Then the optimal speed is selected as the control input by maximizing the objective function. At the same time,
aiming at the problem that the dynamic window method is easy to fall into local optimization, an improved method without global
priori information is proposed. By quantifying the detection space information, the failure environment is judged, the passable area is
found from the detection space and the virtual target point is set to avoid it. Finally, the effectiveness and feasibility of the proposed
method are proved by simulation experiments and analysis.
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Fig. 1 Simulation of predicted trajectory

2.3 BIREH

SN NG =402 TN - aos L ESIPAN E R Y
i3 B AR eREOS B A TN HE T

G(v,,v,,w)=0(a - head(v,,v, ,0) +B+

dist(v,,v,,0) +v - vel(v,,v,,0)) (4)

Hrp i 454350 head (v, 0, ,®) BBk
D% 320 8 T 0 AR i 1Y) R AT O 1 5 H AR 5 1] Z [
A B FERE  HA T 180 — o (@ AL R uAY &
13971 5 H ¥R J7 1) Z 18] (4 #f BE 2% ) 5 BE B A5 40 T
dist(v, v, ,0) FRZAPUI ) 5 10T 5 059 1 B
FHARS 65 23 A B Rl A (R B DL ORAIE AT 264, 2 T
BRI IR, R BSCME 15y — i B B A 4 0
vel(v, v, ,0) FT ABERS 242kt [ 1) B30 vh e
TRATHE BRI, HAE A R B,y
G3AIR 3 AT IR AE

TEVHE S8 BT A BRI AR50 I, 75 S50 4 2R ke
&G 3 BT IH— 1k (o) AR BR, K 5 FEAR AN
VA — Ak P 7 DU 2 e — I 5% DA R — T SR, DA ]
o3 ) Hat A= (5)

norm_head (i) = 7flead(i) (5)

2 head (i)
Horp i SATEIEAN B S HTE , o BT T
W RAER
e, VERRE B AR R B B KRS AE N R —
Azl Sl A . R LR HZE B HARA
3 EHiRKBOMENE
M HEbR S BUAE U BRI 5 S, 55



116 B o /5 M5 MM

12 %

ARt AR Rk, (B TR R E 0 A LR 1)
RZE Sk 27
3.1 BERRIIMEHI T

e To N AL AT AR A5 ] [ v 25 SR ARORS B 1Y) B
VB B A5 AL, e R 7 ) b — 5 AR R I AR
DX IR, 1 R B2 0 RO B ) I AR B, B 2 T,
MY 5 o AL (B B BE B /N BIE R, B, 4
Brd e X sl 60, 1 FE N AR B BE B(E R . & 6,
FRE A AT AT X, FLEE R B R R B
K" B, R TR 5 o < U BRSO B, 75 B
HEATRLRE 5 0150 7 Sy — R i, AL 3

y

ATk ) H s
) %%
¢ )
T ML
3 H bR

X

B2 KPEREHW
Fig. 2 Judgment of failure environment
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Fig. 3 Simulation diagram of algorithm
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Fig. 4 Experiment in dynamic environment
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