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Abstract

In order to solve the problem that it is not easy to build a virtual instrument system to design filter
in MATLAB environment, this paper uses LabVIEW point by point analysis tool to design digital
filter teaching demonstration and experimental system to realize dynamic point by point signal
generation and filtering. The front panel parameters of the system can be set freely, and the filter-
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ing process is dynamically visible. Moreover, based on the LabVIEW’s event state machine mode, this
system is convenient for the subsequent increase and decrease of experimental projects. We argue
that by using this system, it is easier for students to understand the design and application process
of digital filtering, and also real-time requirements of the signal system.
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Figure 1. Partial point-wise filtering function
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Figure 2. Advanced signal processing toolbox
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Figure 3. Filter design and filter characteristic program realization part
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Figure 4. Point-by-point filtering and filtering effect program realization
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Figure 5. Digital filter visual demonstration system operation process
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Figure 6. FIR filter design results
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Figure 7. System interface and filter design results
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Figure 8. Signal point-by-point filtering result ((a) Original signal; (b) Random pulse and Gaussian noise; (c) Point-by-point
filtering; (d) Power spectrum before filtering; (¢) Interference and noise power spectrum; (f) Filtered power spectrum)
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