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This paper describes a novel path planning method for off-road UGVs in large scale
environment with terrain. A sampling-based motion planning scheme is applied to carry out
global path planning based on the OctoMap. To take UGV’s state propagation model into
account, we carry out state sampling in a configuration space. During path planning in the
configuration space, state validity is checked based on the inclination infomation of the 3D
environment map and collision between the UGV model and the OctoMap. Experimental
results show that the proposed method can generate appropriate path of the off-road UGV in

large scale environment with terrain.
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Fig. 1 Overview of the proposed method.
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Fig. 2 Experimental results.

BPERINTWS, ZofE» S, REFEICK-S
T UGV D 3 Ryt e ZEZ N E K MR % % 58
L7z 6 HHETOETRIEE % BT TH 2 2 LNk
WTE T,

4. #&

ARFFE T, AR % & BRI 120 L T UGV
DFFBEGETH 21T 9 7e O DFEZRRE L 72, IREFIET
1%, OctoMap (Z & h RIS 417z 3 RouBiEHbX <0 L
TIVE LY v ) v PO RMB IR R 2 ETT %
Z & TRIKIN T UGV DR % B L 72,

FLAEFEER UL, BEAID 3 RITEREEHBIXIC A L %
FEZEH L, UGV OHMFHEZZRE L 72 6 FIHE
TORBEBERTEETH 5 2 & ZHERL 72,

SHOBEE LTE, I 5ICSKERBRETTORE
FEOHNERGEER, AR S NI > T UGV
DITENHIHZ 1T 9 7= D DI O VT b ET &2 o
5 ENEETH D,

&t 5

AWFEDO I, RERAEM - 4/ N—>ava
R IC & D HIEERGH S M TIPS St 7 m 77
& (ImPACT) 97 -mX 574 7R -FxL vy D
B Z3ZIT 7.

2 £ X M|

(1) S. Karaman and E. Frazzoli, “Sampling-based Algorithms
for Optimal Motion Planning”, The International Journal
of Robotics, Vol. 30, No. 7, (2011), pp. 1-76.

(2) M. Ono, T.J. Fuchs, A. Steffy, M. Mainone, and J. Yen,
“Risk-aware Planetary Rover Operation:
Terrain Classification and Path Planning”, Proceedings of
the 2015 IEEE Aerospace Conference, (2015), pp. 1-10.

(3) J.Lee, C.Pippin, and T. Balch, “Cost Based Planning
with RRT in Outdoor Environments”, Proceedings of the
2008 IEEE/RSJ International Conference on Intelligent
Robots and Systems, (2008), pp. 684—689.

Autonomous



