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Autonomous Obstacle Avoidance Controlling of
Robotic Excavators in Operation Process of
Non-Uniform Rational B-Spline
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Abstract; In order to solve the problem that the excavator bucket cannot be adjusted in real time when it
crashed into a large obstacle, a trajectory planning method based on the non- uniform rational B- spline
(NURBS) curve was proposed for robotic excavators. By using the cubic NURBS curve interpolation a specific
mining curve was achieved. While the bucket collided with a big obstacle, by adjusting the weight factor the
robot's local excavation trajectory was changed to ensure a smooth and continuous track. Simulation results
show that the proposed trajectory planning method is effective for adjusting bucket posture in real time, and
then changing mining path. As a result, the excavating robot has abilities to avoid obstacles and automatically
complete smooth excavation.
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Tab.1 Parameters of hydraulic excavator
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1 0 4 600 0 —71~45
2 0 2519 0 30~152
3 0 1230 0 —33~145
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Fig. 1 Schematic diagram of coordinate
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Fig. 2 Bucket end trajectory curve
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Fig. 4 Schematic diagram of

preimage planning

WAtk
i it I S — L mgmum ek
[ wmewaxue |
v
[ wegammmyrio | §| [ormmememmmmme | [ b It I i e T

L2
| maNursstigsos s |
v

Gl uEEs e

P
i SRR

FEERIN Y R
B AZ AR P T R A e Y T s e |
ﬂﬁ?ﬁﬁﬁ%’%ﬁ%%‘%‘iﬁ%ﬁ%ﬂﬂﬁ immﬁ%m@%ﬁﬁaqmumi,a
HALE I Fo, HALE N Fo
ﬁ L T |
by ] FHANURBSHIZEI S R | PR

N PN
SRS DL

Pl 5l o s R o e ]

Fig. 5 Flow chart of obstacle avoidance trajectory planning
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Fig. 6 Trajectory curve of robotic excavator with obstacle avoidance
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