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Abstract: Embedded System Principles and Applications course faces numerous challenges. Specifically, the success
rate of simulation and debugging is relatively high, while the success rate of hardware implementation is relatively low.
Students lack systematic troubleshooting skills, and teachers find it difficult to monitor the debugging process in real
time. To address these issues, this paper has constructed a "Teacher-Al-Student" collaborative teaching platform based
on generative artificial intelligence. The platform adopts a four-layer architecture: the infrastructure layer provides
core modules, including large language models, knowledge graphs, and virtual scenarios; the core functionality layer
supports a progressive practice process in three stages, namely "simulation design, virtual debugging, and physical
soldering"; the collaborative interaction layer establishes a "Teacher-Al-Student" three-party collaborative mechanism,;
the application service layer provides management and data analysis functions. The platform uses six progressive
project cases as teaching carriers, covering areas such as bare machine drivers, real-time operating system multitasking
processing, and industrial applications. Through functions such as heuristic questioning, virtual fault troubleshooting,
and automatic process recording, the platform supports students' independent exploration. Teaching practice shows
that this platform significantly improves students' fault troubleshooting skills and operational standardization levels,
increasing the success rate of hardware debugging to 61.3%, which is much higher than the previous level of less than 2%.
Keywords: Generative Al; Embedded system principle and application course; Virtual troubleshooting; "Teacher-Al-

Student" tripartite collaboration
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