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Inverse Kinematics Solution and Verification of Modular 6-DOF Manipulator
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Abstract; Aimed at 6-DOF modular serial manipulator, forward kinematics was established and an
inverse kinematics calculation method was proposed. To the structural characteristics of the manipulator,
a forward kinematics model was conducted by using the DH method to describe the workspace. In the
process of solving inverse kinematics, because the independent irrelevant variable equation can not be
found by the pure algebra method, the geometry method was employed to solving the inverse kinematics of
the first three joints, and the last three joints were solved by using algebra method. The complete
analytical solution of the inverse kinematics was acquired by giving the combination principle of solutions.
In order to meet the need of programming and actual control of robot system, the correctness of forward

and inverse kinematics was validated by software developed based on MFC of VC + +.
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Fig.1  Construction of modular manipulator
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Fig.2 Coordinate system of manipulator

dy

dz

®1 H#HE DH S

Tab.1 DH parameters of manipulator

il 0 a;/(°) a; d; KR/ ()
1 0, -90 0 0 ~180 ~ 180
2 0, 90 0 d, ~180 ~ 180
3 0 -90 0 0 ~120 ~ 120
4 0, 90 0 d, ~180 ~ 180
5 05 -90 0 0 ~120 ~ 120
6 05 0 0 dg ~180 ~ 180
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Fig.3 Geometry relation of elbow and wrist
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Tab.2 Kinematics validation of manipulator
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Tab.3 Validation of manipulator inverse kinematics
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