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Abstract

The Laplace transform is widely used in different fields, but the physical meaning of the Laplace
transform is rarely graphically described in signal and systems textbooks. Three-dimensional
amplitude spectrum and phase spectrum of the Laplace transform is proposed based on the
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three-dimensional graph of the rotation vector. The Laplace transform decomposes a signal into
an infinite number of linear combinations of generalized variable amplitude sine waves. The ex-
perimental results show that the method intuitively reveals the essence and physical meaning be-
hind the complex mathematical formula of Laplace transform.
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Figure 1. 3D map of rotation vector ¢/’
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Figure 2. 3D plot and projection plot of complex exponential e rotation vector
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Figure 3. The waveform corresponding to each point of the complex frequency plane
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Figure 4. The projection of the waveform corresponding to
each point in the complex plane
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Figure 5. Spectrogram of Laplace transform
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