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Grasp Postures Generation for Planes and Surfaces

based on Quadric Surface Approximation of Objects
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This paper presents a planning method to allow a robot to grasp objects in daily life.
In previous methods, objects are approximated by primitive shapes and a planner generates
candidates of grasp postures for a primitive. Since these methods don’t consider grasping
several primitives, generated grasp postures are limited. We develop techniques for generating
candidates of grasp postures for a pair of primitives. The planner approximates objects by
quadric surfaces. We select two surfaces, for example plane-plane, plane-ellipsoid and plane-
cylinder. We perform several simulations to verify the effectiveness of our proposed method.
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Fig. 4 Models used for simulation

Table 1 Classification of Quadric surfaces
Type ‘

Ellipsoid

Condition \

a>0,b>0,c>0
a>0,b>0,c~0
a>0,b~0,c>0
a~0,b>0,c>0

Cylinder
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Fig. 5 Selecting combinations for Ellipsoid-Plane
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Fig. 7 Selecting combinations for Plane-Plane

Table 2 Classification of stress distribution

Grasped quadric surface Stress distribution

-

Ellipsoid Paraboloid of revolution
Cylinder Parabolic Cylinder
Plane Rectangular parallelepiped

nde: ane
RN
i

Paraboloid of revolution ~ Parabolic cylinder Rectangular parallelepiped

Fig. 8 Classification of stress distribution
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Fig. 9 Models used in simulation

Table 3 PC specification

CPU Intel(R) Core(TM) 17-2600 3.4GHz
Memory 4.00GB
OS Linux Ubuntu v12.04
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Target Ellipsoid-Plane Cylinder-Plane Cylinder-Plane
Grasp posture
Value of evaluation 0.0413 0.0541 0.0691
Target Plane-Plane Plane-Plane Plane-Plane
- -
Grasp posture “ & a
Value of evaluation 0.0749 0.0646 0.0712

Fig. 10 Result of grasp planning
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