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In this paper, the kinestatic control algorithm using a six-axis compliant device is
presented. Unlike the traditional control methods using a force/torque sensor
with very limited compliance, this method employs a compliant device to provide
sufficient compliance between an industrial robot and a rigid environment. This
kinestatic control method is used to simply control the position of an industrial
robot with twists of compensation, which can be decomposed into twists of
compliance and twists of freedom. A simple design method of a six-axis
parallel-type compliant device with a diagonal stiffness matrix is presented. A
compliant device prototype and kinestatic control hardware system and
programming were developed. The effectiveness of the kinestatic control
algorithm was verified through two kinds of kinestatic control experiments.
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Fig. 3 Block diagram of the kinestatic control
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Fig. 4 Design parameters of the parallel-type compliant device
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Table 1 Design parameters of the 6-axis compliant device
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Kinematic Parameters Value
Radius of the fixed platform (7,) 140.962 mm
Radius of the moving platform (7;) 86.309 mm
Initial height of the moving platform (h) 95.813 mm
Half angle at the fixed platform (¢,) 6.9°
Half angle at the moving platform (¢,) 11.3°
Initial leg length () 135.5 mm
Maximum spring deflection (£ Al) +10.0 mm
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Fig. 7 Block diagram of the kinestatic control system

Table 2 Kinematic parameters of the parallel-type working robot

Kinematic Parameters Value
Radius of the fixed platform (r,) 496.040 mm
Radius of the moving platform (r,) 255.376 mm
Initial height of the moving platform (k) 4.046°
Half angle at the fixed platform (¢,) 8.223°
Half angle at the moving platform (¢,) 668 mm
Initial leg length ({,) 979 mm
Maximum spring deflection (£ Al) 311 mm

(a) 1DOC-5DOF (b) 3DOC-3DOF
(Ball-type tool) (Flat surface tool)
Fig. 8 Experimental setups
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