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Design and implementation of object motion simulation
based on augmented reality

WANG Heng, WANG Ying*, LIU Li, ZHENG Wenlong, YU Songke, WANG Yu
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: An Augmented Reality (AR)-based object motion simulation system was designed to figure out the
kinematic and dynamic characteristics of a physical object in an AR virtual environment. By integrating AR
technique with physical object motion simulation, the system can help in model establishment, marker
registration, interactive control of motion simulation, and augmented real-time rendering of scenes. It consisted
of a kinematic simulation module and a dynamic simulation module. For the design and realization of the former
module, the rotation of rigid objects about fixed axes and the geometric motion of planar four-bar mechanisms
were taken as examples, while the interactive control of kinematic simulation was implemented by changing the
markers’ placement. For the design and realization of the dynamic simulation module, the inertial motion of
slider-crank mechanisms was taken as an example, with the control of dynamic simulation implemented by
adjusting the input parameters. Then, the modules were put into practice through a mechanics course case study
on the quick-return characteristics of planar four-bar mechanisms, and by solving the dynamic equations of
slider-crank mechanisms. The final results demonstrated that the AR motion simulation system can provide a
highly visual and interactive kinematic as well as dynamic simulation environment, help students understand
relevant theories visually, and realize the smart teaching on motion simulation by the fusion of virtual
technologies and reality.

Key words: augmented reality; simulation; kinematics; dynamics
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