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Parallel-Jaw Grasp Planning of Polygonal Parts
in Uncertain Dynamic Environments

Inhwan Han*, Jeongho Cho™**

ABSTRACT

A sensorless motion planner which succeeds in grasping a polygonal part firmly into a desired orientation
has been developed through the dynamic analysis. The analytical results on the impact process with fric-
tion are used for modeling the contact motion during the parallel-jaw grasp operation, which is composed of
the pushing and the squeezing process. The developed planner succeeds in grasping a part into a specified
orientation in the face of uncertainties of initial position and orientation of the part, motion direction of the
finger, and the physical parameters such as the coefficients of friction and restitution. The motion planner
has been fully implemented into a viable package on the computer system, and verified experimentally.
The motion of parts is recorded using a high-speed video camera, and then compared to the results of the
planner and the graphic simulation results that illustrate the simulated motion of the grasp operation.

Key Words : Paralleljaw grasp(%8 3~ 9A]), Dynamic motion planning(54 %2A1Y),
Quasi-statics (8 93, Uncertainty (E3494). Pushing(¥7]), Squeezing(F71),
Frictional impact(7+& £2)
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Fig.b Squeezing-stability diagram
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Table 1. Physical parameters
part Quadrilateral Quadrilateral
parameter Part A Part B
7 o0t ¥ 8
“ 055 = 0.07
063 £ 0.05
Supporiing Table

Pneumnatic cviinder
Fig.7- Experimental apparatus for parallel-jaw
grasp
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{g) Dynamic planner
Flg.8 Final grasp diagram for quadrilateral part A

() Experiment{ Vp = 0.1 m/s )

e g

(a} Dynamic planner (b) Experiment( Vr = 0.23 m/s)

Fig.9 Final grasp diagram for quadrilateral part B
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