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Abstract

Noise and its generation are important contents in the teaching of random signal analysis. The
generation of the noise involves the theory of spectrum analysis and the minimum phase system,
students tend to make mistakes in the design of white noise and color noise. This paper firstly
analyzes the characteristics of the noise, and then analyzes the generation of color noise and white
noise. Finally, this paper takes design experiments as examples. This paper has some guidance to the
teaching of the noise generation design, and it is helpful for the students to understand and apply it.
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Figure 1. Autocorrelation function and power spectral density of white noise
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Figure 2. Autocorrelation function and power spectral density of colored noise
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Figure 3. The diagram of colored noise generation
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Figure 4. The diagram of the whitening filter
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Figure 5. The diagram of experimental system
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Figure 6. Time and frequency domain graphs of Gaussian white noise
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Figure 7. Time and frequency domain graphs of colored noise
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Figure 8. Time and frequency domain graphs of whitened signal
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