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A rapid prototyping method for embedded electronic control systems integrating generative artificial intelligence

Weihua Duan

Sichuan Vocational and Technical College, Suining, Sichuan

[ Abstract] Embedded electronic control system prototyping suffers from lengthy development cycles, cross-domain
collaboration barriers, and complex code reliability verification. This paper proposes a GenAl-integrated rapid prototyping
method built around a five-stage closed-loop workflow: requirement parsing, code generation, simulation verification,
deployment optimization, and feedback iteration. Hardware-aware prompt engineering enables constraint-sensitive code
generation, while intelligent test case synthesis and fault-injection simulation enhance verification coverage, culminating
in a feedback-driven adaptive deployment pipeline. Experiments on STM32 and RISC-V platforms demonstrate a 43%
reduction in prototyping cycle, 91.6% driver code compliance rate, and 18.7% resource overhead reduction, validating the
method's effectiveness and portability.
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