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Kinematics modeling of modular parallel robots based on
element division and connection relationship matrix

Lei Jingtao” , Hu Lei™ , Wang Tianmiao ™ , Yu Huangying”
( " School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200072)
( ** School of Mechanical Engineering and Automation, Beihang University, Beijing 100091 )
Abstract

To make the kinematics of a modular parallel robot respond quickly to its configuration changing, a kind of ki-
nematics modeling method for modular parallel robots based on element division and connection relationship matrix
was designed, and it was used to perform the kinematics modelling of a 3-PRC parallel robot as below. Firstly, ac-
cording to the configuration characteristics, the modular parallel robot was divided into several elements at the kine-
matics-pair from the point of the robotic mechanism, and the connection relationship matrix was proposed to de-
scribe the connection relationship among all elements, so the parallel robot configuration was determined by the ma-
trix. Then, the sub-kinematics model of each element was derived, 1. e. , the spatial pose of assembly ports for
each element was described with respect to the world coordinate system by a homogeneous coordinate transformation
matrix. According to the kinematics-pair type between connected elements, assembly constraint conditions of as-
sembly ports were analyzed, and then the constraint continuity equation of kinematics-pair was established. After
analyzing the sub-kinematics models of all elements, the kinematics model of the modular parallel robot was derived
according to the constraint continuity equations. The effectiveness of the method was verified by simulation, and it
can be applied to any robotic configurations with serial, parallel or hybrid structures.

Key words: modular parallel robots, element division, connection relationship matrix, assembly ports, kine-

matics
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