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Abstract

With the rapid development of computer technology and simulation tool software, virtual experiments
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have become an important mode of experimental teaching, especially in the complex and abstract
discipline of signals and systems, where virtual simulation experiments have demonstrated their
unique advantages. This article aims to explore the design and implementation of virtual simulation
experiments for signals and systems, as well as their application effects in teaching. By analyzing
the limitations of traditional experimental teaching, a filter virtual experiment case based on Lab-
VIEW software is proposed for the design and implementation process. Firstly, a sine wave and
noise signal are output separately through a signal generation function. Then, the noise is superim-
posed on the sine wave, and the sine wave signal is filtered out from the superimposed noisy signal
through a filter. Finally, the FFT function is used to analyze the spectral characteristics of the sine
wave. The simulation results show that the filter implemented based on LabVIEW software can help
students analyze and understand its filtering characteristics, meeting the needs of signal and sys-
tem experimental teaching.
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Figure 1. Principle block diagram
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Figure 2. Front panel diagram of the system
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Figure 3. System program diagram
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Figure 4. Output signal without uniform white noise
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Figure 5. Output signal after adding uniform white noise
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Figure 6. The filtered signal
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Figure 7. Simulated signal spectrum
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Figure 8. Spectrum of the filtered signal
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Figure 9. System operation results
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