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PID-Force Control of a Artificial Finger with
Distributed Force Sensor and Piezoelectric Actuator
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ABSTRACT

This paper is concerned with the theoretical and experimental study on the force control of a miniature
robotic finger that grasps an object at three other positions with the fingertip. The artificial finger is a uni-

form flexible cantilever beam equipped with a distributed set of compact grasping force secnsors. Control
action is applied by a giexoceramic bimorph strip placed at the base of the finger. The mathematical model
of the assembled electro~mechanical system is developed. Tthe distributed sensors are described by a set of
concentrated mass-spring system. The formulated equations of motion are then applied to a control prob-
lem which the finger is commanded to grasp an object The PID-controller is introduced to drive the finger.
The usefulness of the proposed control technique is verified by simulation and experiment.
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Fgi. 1 Analytical model of finger.
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Fgi. 2 Characteristic of contact force sensor.
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Fgi. 3 Characteristic of contact force sensor.
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Table 1. Physical parameters of finger.
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213 A4(N/m) 13000%10°

Table 2. Natural frequency of clamped-free finger.
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Table 3. Natural frequency of clamped-free spring supported finger
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Table 5. PID-Gain at the point of contact.
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Os= 1%, t=05(sec}] Gp=0.001,Gv=0.001156:=0.076 0.9731
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