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Abstract

As an important mathematical tool, Fourier series can decompose periodic functions into a linear
combination of sine and cosine functions, thereby revealing the frequency-domain characteristics
of signals. This paper first introduces the mathematical definition and expansion form of Fourier
series, derives the calculation formulas for Fourier coefficients in detail, and elaborates on its the-
oretical foundation. Subsequently, it focuses on the application of Fourier series in the field of signal
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processing, including spectrum analysis, signal filtering, and signal reconstruction. Through spe-
cific examples, the practical applications of Fourier series in audio signal processing, image pro-
cessing, and communication systems are demonstrated. The research results show that Fourier se-
ries is not only a powerful tool for theoretical analysis but also has extensive application value in
practical engineering problems, providing crucial mathematical support for the development of sig-
nal processing technologies.
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Figure 1. The application of Fourier transform in the field of signal processing
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