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Robot Joint Space Planning Based on Quintic

Polynomial of Variable Interpolation Cycle
TU Kong s ZHANG Hua
(Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to control robot to reach the teaching point smoothly and accurately, the quintic
polynomial interpolating function of robot joint space was studied, and this paper proposed an interpolation
method of variable interpolation cycle. This interpolation algorithm was applied to a 4-DOF (4 degrees of
freedom) industrial robot, and the direct and the inverse kinematics equations were established based on D-
H (Denavit-Hartenberg) coordinate system. The interpolation algorithm was implemented in the motion
control system. The poses of starting point and termination point were obtained by teaching, then the
algorithm program was called to control the robot to reach the terminal point of teaching. The encoder
feedback pulse values of each axis were collected to draw the joint frequency and acceleration curve. The
acceleration sensor and dial indicator were used to test the velocity of terminal manipulator and repeated
positioning accuracy of the robot. The experiment results showed that the joint frequency and acceleration
curve conform to the change trend of quintic polynomial velocity and acceleration curve; the velocity
change of terminal manipulator is continuous, and the robot moves smoothly; the repeated positioning
accuracy is 0. 01 mm.

Key words: quintic polynomial; variable interpolation cycle; D-H coordinate system; kinematics
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