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Inverse Kinematic Analysis of a 6-DOF Collaborative Robot
with Offset Wrist
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{Abstract)

In this paper, the numerical inverse kinematics analysis is presented for a
collaborative robot with an offset wrist. Robot manipulators with offset wrist are
widely used in industrial applications, due to many advantages over those with wrist
center and those with three parallel axes such as simple mechanical design, light
weight, and so on. There may not exist a closed-form solution for a robot
manipulator with offset wrist. A simple numerical method is applied to solve the
inverse kinematics with offset wrist. Singularity is analyzed using Jacobian matrix and
the numerical inverse kinematics algorithm is implemented on the real-time controller.
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Fig. 1 Kinematic modeling of the robot with offset
wrist

Table 1. D-H parameters for robot of kinematics
modeling with offset wrist

Joint i@ Q; a; d; 0,
1 +90° 0 dy 0
2 0 a, 0 0,
3 +90° 0 0 05
4 —90° 0 d, 0,
5 +90° 0 ds 05
6 0 0 dg O
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