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Abstract

This paper conducts a kinematic analysis and simulation of a self-made non-standard water deliv-
ery robot. Firstly, an improved Denavit-Hartenberg (D-H) parameter method is used to establish the
coordinate systems for each link and determine the D-H parameters. Then, the kinematic equations
are derived, and motion analysis is performed on the physical prototype to validate the model’s
accuracy. Next, an algebraic method is chosen for inverse kinematics analysis, resulting in the kin-
ematic inverse solution. A function is encapsulated in Python to solve this process, allowing for ran-
dom input of specified poses to obtain the corresponding optimal inverse solutions, confirming the
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correctness of the inverse solution algorithm. Finally, the RRT path planning algorithm is utilized
in Moveit to complete the path planning from the initial point to the target point. The results indi-
cate that the kinematic analysis of the water delivery robot is accurate, achieving effective commu-
nication between simulation and the physical model.
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Figure 2. Water supply robot 3d model
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Table 1. The D-H parameters table for the upwater robot
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Figure 3. Moveit simulation interface
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