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Kinematic Modeling and Error Analysis
of Indoor Spraying Robots
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(1. Xi’an Technological University , Xi’an,Shaanxi 710000,China;
2. Xi’an Aeronautical Institute, Xi’an,Shaanxi 710000, China)

Abstract: In order to solve the problem of spraying quality in the process of spraying robot construction, the main fac-
tors affecting spraying quality were analyzed to improve the positioning accuracy of the robot. MDH method (Modified De-
navit-Hartenberg) was used to establish a kinematic model, confirm the accuracy of the model, and then analyze the geomet-
ric error causing the accuracy problem, especially the theory that the two axes should be parallel, but in fact there is an un-
balance Y-axis direction error angle, and establish an error model on this basis. The influence of each geometric error on the
end position error is calculated by the control variable method, and the relationship between each error and the robot preci-
sion is analyzed. The results show that the constant errors such as the length of the connecting rod have little effect on the
end position, the joint torsion angle and the connecting rod angle error have a greater effect on the end position error of the
spraying robot, and the deviation angle of the Y-axis direction error has a hopping effect on the end error. Finally, the corre-
sponding solution to these geometric errors is proposed. The error analysis method used and the obtained analysis data pro-
vide the theoretical analysis basis for the follow-up research on the principle and method of robot error compensation.
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