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An Improved D” Lite Algorithm Based 3D Path Planning
for UAVs When Target is Moving

CHEN Xia, LIU Dong
(School of Automation, Shenyang Aerospace University, Shenyang 110136, China)

Abstract; With respect to the problem of 3D path planning of Unmanned Aerial Vehicles (UAV) under
uncertain environments when the target is moving, a method of fast 3D path planning was designed based on
the improved D " Lite algorithm. By use of the improved cost evaluating function and the real-time information
of unanticipated threats and moving targets, and based on the constraints together with the improved search
algorithm, a method of 3D path planning for UAVs was given. The simulation results demonstrated that the
algorithm can not only meet the real-time path planning demands, avoid the unanticipated threats and attack the
moving targets, but also reduce the search space, improve the search efficiency and optimizing capability, which is

a good method for path planning of UAV under uncertain environments.
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Fig.4 Top view of the planned trajectory in case 1
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Fig.6 Top view of the planned trajectory in case 2
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Fig.8 Top view of the planned trajectory in case 3
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Table 1 Trajectory data under different conditions

HE  BERN WERMEE BZRE/kn HREE/ s
1 32.89 5 33.63 1.260069
2 35.27 5 35.09 1.406404
3 28.05 3 38.79 1.674539
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Table 2 Trajectory data of different algorithm

Bk HRTREK MR 5
1 405 2.314116
2 275 1.260069
3 286 1. 406404

MR 2 W LIE ), B Tk ) MT-D " Lite BIEH
R R B U AL R R R E A, PRI Y R R B

B2, Eidxt MT-D " Lite HISHIB0H , 7E R R B
RIELLT , SEBLT $H 35 B 528 3l ik 5 AT A0 5 3 1R
R PR ICRMETER . BEE i) MT-D " Lite BIEA(LAR
EBRT THRH =M, B HRRERE B
BRT R 3 B i, T LA R B R 5 oAb A
Friee. e, BB ESY, BT UEIRIRE
HARNEEE

4 HZHig

FXEAREFFEEMT , 6t BB 30 T
N KATRBIE =GB IR P HEAT T B, g %t
MT-D " Lite 359 Wit 3, HE R R B 1 B 45 19 %5 3 1

IAE AR R EBAE B, BRI AR LA SRR B,
BRRBER R BB AITH B3 B, BEtsy MT-D”
Lite BIEAUABIE F T AT A I SR AR, T H
FEALRI I E]_E7 BT 3R, 7T DA R A0 S Rl 340 ()
B EER. RERHNE AHEFET, BB
BTN RAT R SIS Z e AL IR R — N Y
BRI IRE, AR e SR AT I ik H B

2% X

(1] 5%, A8z ZERAEANREEET]. Bt 58N,
2003,10(1) :9-13.

(2] fE¥, T8, 520 8380 EE RIS T AYAE M
RITFELT]. w5 HEH ,2007,14(6) :36-39.

[3] Z8,XERARE. £ TRRARBEENEAN=4
BTA G EBF[T]. b5 ,2009,16(8) :27-
36.

[4] B3, THER, R, & —féxHEsi Binm ¢
TAMTEREET]. FHFER,2003,24(5) :444-
450.

[5] RHEE, 5, %ML, % —FéxHzs) Biri R
WEAR T (T]. RGE0 HA¥H,2007,19(5) : 987-
996.

[6] SUN X, YEOH W, KOENIG S. Generalized fringe-retrieving
A" ; Faster moving-target search on state lattices [ C]//
Proceedings of the International Conference on Autonomous
Agents and Multiagent Systems, 2010,1081-1087.

[7] KOENIG S, LINKHACHEV M. D Lite [ C]//Proceedings
of AAAT, 2002 .476-483.

[8] SUN X, YEOH W, KOENIG S. Moving target D* Lite [C]//
Proceedings of the International Joint Conference on Autono-
mous Agents and Multiagent Systems ( AAMAS), 2010: 67-
74.

(9] Z=HL MEI, ART, ¥ —HZEMDTHREER
FELT]. FHER ,2002,23(3) :12-17.

[10] DOGAN A, ZENGIN U. Unmanned aerial vehicle dyna-
mictarget pursuit by using probabilistic threat exposure
map [ J]. Journal of Guidance, Control and Dyna-
mics, 2006, 29(4) :944-954.

[11] 3BT, B/KE, THRHE, ¥ ET A" BERNEAN
BB AE [T]. bS5 ,2011,18(3) :18-20.

[12] R, 568, RN, 5. FXE T AN Z4EhE
HRI[T]. &4755£,2010,28(1) ;47-51.



