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Abstract

With the rapid advancement of generative artificial intelligence technology, large language models,
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with powerful capabilities of content generation, logical reasoning, and knowledge transfer, are re-
shaping various industries. Digital Signal Processing (DSP), a core course for undergraduate stu-
dents majoring in electronic information, has long been plagued by highly abstract and complex
theories, a lack of personalized real-time guidance, and a disconnect between theory and practice.
These issues have hindered teaching quality and the cultivation of students’ engineering competen-
cies. Taking the “Sampling Theorem” as an example, this paper explores Al-empowered teaching
strategies, covering pre-class prior knowledge assessment, in-class instant Q&A and coding assis-
tance, post-class consolidation, the construction of a DSP learning agent, and the implementation of
a new evaluation system. Through these strategies, the paper demonstrates the ongoing revolution
in DSP education. The study proposes a replicable paradigm for Al-empowered teaching and pro-
vides a valuable reference for cultivating digitally competent talents.
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Figure 1. Teaching practice of Al-powered DSP course
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Figure 2. Application examples of Al large models in aiding question generation, formula derivation, programming, and
knowledge graph organization
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Figure 3. Diagram for constructing a DSP course teaching agent based on Al large model
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Figure 4. Comparison of solution processes across different large language models
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