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Abstract: With the rapid development of smart manufacturing and Industry 4.0 technologies, mechatronic systems have
become increasingly important in engineering education. However, when students directly operate physical equipment
for system testing and program debugging, improper operations or incorrect control logic may lead to equipment
collisions, mechanical interference, or system damage, resulting in higher maintenance costs and reduced learning
efficiency. This study proposes a digital twin—based mechatronics teaching platform that integrates PLC control with
virtual simulation. Using a smart warehouse system as a case study, a virtual model is established to simulate equipment
motion and control processes, allowing students to validate programs in a virtual environment before deployment to
physical equipment. Experimental results indicate that the proposed approach effectively reduces collision risks and

improves students’understanding of system operations and control logic..
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K, ERBHPRAZY, F4ARAREESRMEIT FANRAA KRB, # D
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