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Development of Elastic Finger-like Sensor for Control of Grasping Force
(Control of Grasping Force in Arbitrary Direction using Spherical Sensor
with Strain Gages Arranged on Perpendicular Axes)

Ryuji KIMURA, Takanori UCHIYAMA
and Takashi MAENO™

*% Graduate School of Science and Technology, Keio University
3-14-1 Hiyoshi, Kohoku-ku, Yokohama, 223-8522 Japan

A two axial finger-shaped sensor is developed for controlling grasping force so that an object is
lifted with appropriate grasping force at any grasping direction. It consists of silicone rubber
having spherical surface and strain gauges arranged in two perpendicular axes. First, the
relationship between stick area and the internal strain distribution of the sensor are calculated using
FE (finite element) analysis when the sensor is in contact with an object. It is necessary to detect
the shear strain distributed in the sensor in order to grasp the object with appropriate force. Then,
the method for estimating stick area of the sensor is proposed using FE analysis. Finally, the
grasping force control is achieved using the constructed system. It is shown that arbitrary objects
with various weight and friction coefficients are lifted using the developped sensor and control

method.
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Tactile Sensor, Grasping Force, Contact Problem, Finite Element Analysis
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Fig. 1 Elastic sensor
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(a) Entire view

Strain gauge number
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Strain gauge 1~5 : Arrayl
Strain gauge 6~10 : Array2

(b) Cross sectional view
Fig. 3 Finite elements model of elastic sensor
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Fig. 4 Change in strain detected by strain gauges
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Fig. 5 Change in the number of sticking nodes

Fig. 6 Picture of the elastic sensor
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Fig. 7 Grasp force control system
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Fig. 8 Flow chart of grasp force control scheme
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