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Abstract: The 3-RRR planar parallel robot has broad application prospects in product sorting and other fields, but the problems of its inverse
kinematics number and motion/force transmission performance have not been well solved. In view of this, firstly, the concept of inverse
kinematic equation discriminant is proposed, and the mechanical conditions when the discriminant is O are derived. Secondly, the
characteristics of robot configurations under different inverse kinematics numbers are analyzed. Then, based on the spiral theory, the Local
Transmission Index of the robot is solved. When calculating the Output Transmission Index of each limb, the discussion is divided into two

situations based on whether the driven links of other limbs are parallel, and a detailed derivation and explanation of the calculation model is

provided. Finally, based on the number of inverse kinematics and LTI, two types of singular configurations of the robot are analyzed.
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Fig.1 Schematic diagram of 3-RRR planar parallel robots
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Fig.2 Limb collinearity
(a) extended collinearity; (b) folded collinearity
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Tab.1 Number of inverse kinematics and configuration legend
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Fig.3 Driven links of limb 2 and limb 3 are not parallel
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Fig.4 Driven links of limb 2 and limb 3 are parallel
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Tab.2 Two types of singular configurations of 3—-RRR planar parallel robots
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Tab.3 Comparison between actual values and theoretical
values of discriminants
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Fig.6 Input velocities and output velocities of robots
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