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Virtual Debugging System for High-Fidelity Rake Pushing Machine
Based on Digital Twins
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Abstract: In order to predict the risk of unmanned rake pushing machine control systems in advance and reduce the de-
velopment cost and debugging cycle of the unmanned rake pushing machine, based on the highly consistent virtual and real
characteristics of digital twin technology, a virtual debugging method for simulating and practicing fully automatic unmanned
rake pushing machine control algorithm was proposed. According to the actual operation and control mechanism of the un-
manned rake pushing machine, a unified digital twin model of the unmanned rake pushing machine in multiple physical fields
was established, including mechanical transmission, hydraulic propulsion, and electrical control. Through the perception
mechanism of the unmanned rake pushing machine cleaning operation, a digital twin model integrating multiple sensors such
as lidar, inertial navigation, odometer and RGB-D was constructed. Based on the real-time rendering characteristics of virtual
engine and AGX Dynamics multi-body dynamics library, a high-fidelity virtual debugging system was designed, and a virtual
control system of the twin rake pushing machine was constructed. Debugging examples of the fully automatic unmanned rake
pushing machine in ports, banks, and bridges verify the effectiveness and feasibility of the virtual commissioning method for
the high-fidelity unmanned rake pushing machine based on digital twins, which effectively avoids the disadvantages of long
debugging and development cycle.
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