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Research on Improved Method for Establishing Robot Jacobian

Matrix Based on Screw Theory
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Abstract : The robot velocity Jacobian matrix is the mapping matrix of robot joint space velocity to Cartesian space velocity, and
application of screw theory to obtain the robot velocity Jacobian matrix is a commonly practice, but due to that the description
coordinate system is the fixed reference coordinate system of the robot by traditional way, the result yeided is the mapping of the
joint velocity to the velocity from the origin of the robot’s fixed reference coordinate system. To solve the problem, an improved
method is proposed to establish a screw description coordinate system at the reference point of the robot’s end effector consistent
with the fixed reference coordinate system, and build the robot“s velocity Jacobian matrix within this description coordinate
system. A series mechanism composed of n rigid bodies in series with rotating pairs taken as an example, screws is described in
fixed reference coordinate system and screw description coordinate system to demonstrate that describing screws in screw
description coordinate system can directly obtain the velocity Jacobian matrix of the robot end effector reference point to joint
velocity mapping. The velocity of the reference point at the end of the planar 2R robot is analyzed using traditional and improved
methods. The comparison made verifies the correctness, conciseness, and intuitiveness of the improved method.

Keywords : screw theory; velocity jacobian matrix; screw description coordinate system; 2R planar robot; improved method
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