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Robust Path Planning against Position Error for UGVs
in Rough Terrain
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Abstract : We propose a novel path planning method considering errors for off-load UGVs (unmanned ground vehicles) based
on 3D terrain map information. Previous studies on path planning of the UGV traveling on rough terrain did not manage
position uncertainties caused by GPS and control velocities. The proposed method enables UGVs to generate the robust path

in the large-scale terrain map.
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Fig. 1: Flowchart of proposed path planning method.
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Fig. 2: Concept of random sampling: (a) validity check
of nodes and (b) path generation.
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Fig. 3: Transitions of ellipsoids under different GNSS

conditions.
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Fig. 4: Changes of ellipsoids by EKF: (a) predict step
and (b) update step.
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Fig. 5: Simulation environments: (a) map 1 and (b)
map 2.
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Fig. 6: Generated paths through five repeated experi-
ments on map 1: (a) results of previous research? and
(b) results of proposed method.
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Fig. 7: Generated path depicted with error ellipsoids
on map 1.
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Fig. 8: UGV’s translational velocity on generated path.
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Fig. 9: Difference of generated paths depending on error
parameters of UGV’s movement on map 2: (a) result for
small error value and (b) result for large error value.

L2 0HE5. X o TEFHIZFDORRRMATA: U5
IZHMIRTED A VT4 VBERIZL DR EREZEAT 5.
Z U CEBOBEHO R Yy b TREMEFERZ T OATIE
DOAEMEDFHIGZ L TWE 0.

S5

AWFED—EBIL, BERIFARA - 1/ R—=2 3 VgD
TE 2 FNEIERRAEE 71 25 4 (ImPACT) ®O—
BREUTHEMBELU.

SR

1) “DARPA Grand Challenge”, http://archive.darpa.
mil/grandchallenge/

2) H (G, M SBE), BN B, RN K, i SR, @8
R, N L SAEE, IIF 1, B —, “3 WOotERBEIR & 7=
AEEMFEATIE NI OREFEEHE, 28 22 MO AT 4 Z AV Y
RO 7 HEHGESCE, pp. 203-204, 2017.

3) Van Den Berg J., Abbeel P. and Goldberg K., “LQG-
MP: Optimized Path Planning for Robots with Motion
Uncertainty and Imperfect State Information,” the Inter-
national Journal of Robotics Research, Vol. 30, Issue 7,
pp.- 895-913, 2011.



Ry,

(b)

Fig. 10: Difference of generated nodes depending on
error parameters of UGV’s movement on map 2: (a)
result for small error value and (b) result for large error
value.
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