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Abstract

This paper focuses on Signals and Systems, a core course in communication engineering, addressing
issues in traditional teaching methods such as abstract theories, impractical experiments, and sin-
gle evaluation approaches. We propose an intelligent classroom teaching reform based on genera-
tive artificial intelligence (Al), guided by the Outcome-Based Education (OBE) concept. By deeply
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integrating Al tools like DeepSeek and MATLAB, we establish a tripartite teaching model comprising
“intelligent teaching resource development, virtual-physical integrated experiment systems, and a
diversified dynamic evaluation mechanism.” Practical results demonstrate that Al-enhanced teach-
ing significantly improves students’ comprehension of complex mathematical concepts, system
modeling skills, and engineering application abilities, effectively supporting learning outcome at-
tainment.
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Figure 1. Prerequisite and subsequent courses for “Signals and Systems”
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Figure 2. Course design philosophy for “Signals and Systems”
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Table 1. Course instructional content
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Figure 3. Time-domain waveform of noisy signals
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Figure 4. Time-domain waveform of denoised signals
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Figure 5. Denoising filter system
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Figure 6. Analog-to-digital conversion system
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matlab

t = linspace(©9, 2*pi, 1000);
n_harmonics = 5;
f=1;

square_wave = zeros(size(t));
for k = 1:2:2*n_harmonics
square_wave = square_wave + (4/(pi*k)) * sin(k*t);

Figure 7. 3D visualization code for Fourier series
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Figure 8. 3D visualization rendering of Fourier series
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Table 2. Course lecture and instructional process

2. RERRHFIIE

75 AR TR
1 28 FiRAr i) 2 5] IBAE 2R TR
2 RA N IRE H Bz + RIS
3 RESIT SR Deepseek + Matlab
4 PRJF LI Al B + Fnil Bl
5 A HE + JFESE + Al TUH 356

DOI: 10.12677/ve.2025.147316 185 WO A e


https://doi.org/10.12677/ve.2025.147316

YA

3.4. BEFM AR
U5 5 R%) WA 7=k 9 Fiw .

AEEL
40%

AIGC/EF SRR
10% 20%
(EES5E%)

RN A
1R BR >¢ALIS
10% 20%
—

Figure 9. Assessment methods for “Signals and Systems” course
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