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Research on the Reform of Virtual-Real Integration Experimental
Teaching for Robotic Welding and Tying of Construction Steel
Bars

Aiping Fei', Yan Wang! ", Yuze Tian', Bin Yang!
1. University of science and technology, School of civil engineering, Anshan, Liaoning, 114051, China

Abstract: In light of the numerous challenges existing in the experimental teaching of robotic welding and automated rebar
tying for the intelligent construction major, for exanple insufficient equipments, high safety risks in training, high
consumable costs and so on, a virtual simulation experiment is constructed in this paper. This experiment integrates robotic
3D modeling, welding process simulation, rebar tying path planning, and construction condition simulation into a unified
platform. This virtual simulation experiment conducts teaching practice following the integrated teaching process consisting
of "virtual pre-visualization, offline programming, physical verification, and data closed-loop feedback". Teaching practice
demonstrates that this experimental teaching design significantly improves the safety and openness of experimental teaching,
reduces training costs, and enhances students' engineering practice and innovation capabilities. It can serve as a reference for
the reform of experimental teaching in intelligent construction under the context of New Engineering Education.
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Fig. 1 Architecture diagram of the virtual simulation experimental teaching method for intelligent robotic welding
and tying of construction steel bars
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Fig. 2 Interface of the virtual simulation experiment for intelligent robotic welding and tying of construction steel bars
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Fig. 3 Flowchart of the four-stage progressive teaching process
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