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Development of high-speed and robust non-contact sensing by using proximity sensors
on robot fingertips
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This study proposed a method that a multi-fingered robot hand quickly grasped
various objects, such as industrial products and crops, which had different size and shape. In this
method, the robot hand aﬁproaches to an object with the proximity sensors on the robot fingertips
detecting the object in high-frequency. As a result, the fingers of the robot hand can be moved to trace
the object’ s surface with kee?ing a constant distance. Combining the method with vision sensing which
estimated the position and reflectance property of the object, it was shown that the robot hand could
grasp various objects such as an apple, a soft toy, and so on.
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] Host PC

v

Acquisition of point cloud data (Kinect, PCL)

¥

Ectraction of the points on the target object ‘

¥

Calculation of the centroid and the primary axis

[ Start of grasping motion planning

¥

Estimation of the reactivity to proximity sensing

(based on RGB color, curvature radius and normal vector)

¥

Movement of the robot hand to the start position

dSPACE

(determined by centroid, primary axis and view point)

¥

Start of the movement of the robot hand toward the centroid

<€

[ End of the approach and execution of grasping ]
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(a) apple

(b) soft toy
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