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Abstract

Virtual simulation teaching system has great advantages in principle explanation and confirmato-
ry experiment, but it also has some disadvantages, for example, real state cannot be simulated,
students lack real exercise, and so on. For this reason, this paper proposes a semi-virtual design
idea, which focuses on part of the experiment and peripheral auxiliary equipment, and designs a
semi-virtual mechanical arm teaching system, which is used in the teaching of embedded system
courses of computer specialty. Based on ROS and using gazebo as simulation software, the virtual
simulation scene and virtual interface card running on PC are designed in this design. Together
with the real embedded system development device, it forms a complex semi-virtual training
scene, which enables students to gain development experience on the real development device,
and verify the software function by using the virtual simulation scene. This method has both the
advantages of full virtualization and real equipment, and has a greater advantage in the cultiva-
tion of students' ability.
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Figure 1. Composition diagram of semi virtualization simulation design
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Figure 2. Design operation flow chart
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Figure 3. Display manipulator modeling in Rviz
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Figure 4. The mechanical arm model is fixed under the basic coordinate world
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Figure 5. (a) Initial upright state of manipulator in gazebo; (b) Me-
chanical arm collapsed in gazebo
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Figure 6. Electrical schematic diagram of virtual scene interface board
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Figure 7. 4-byte communication format
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Figure 8. Single byte communication format
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Figure 9. Sequence diagram of step motor control signal
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Figure 10. Serial port identification program
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Figure 11. Shutdown motor rotation parameter setting procedure
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