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Discrete Fourier Transform Computational Complexity
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Fast Fourier Transform (FFT) Algorithm
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Time Complexity Graph

For 10 seconds of an audio at 44 kHz sampling rate
𝑂 𝑛2 → 1011 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠

𝑂 𝑛 log2 𝑛 → 106 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠



5/13

FPGA and ASICs



6/13

FFT Applications

1. Electrocardiography (ECG)

2. Magnetic Resonance Imaging (MRI)

3. Edge detection in image processing

4. Orthogonal Frequency Division Multiplexing (OFDM)

5. JPEG and MPEG/MP3 encoding and decoding
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FFT and ECG

Picture Source: Freeman, D. (2011). Filtering Example: Electrocardiogram. MIT 6.003 Signals and Systems.
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FFT and MRI

Picture Source: Deene, Y. D. Basic MRI principles. Research Group Quantitative MRI In Medicine and Biology. Universiteit Gent
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FFT and Edge Detection
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FFT and OFDM
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FFT and OFDM (cont.)

Picture Source: Mehri Mehrjoo (2008). Resource Allocation in OFDMA Wireless Networks. UWSpace.
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FFT and JPEG

Picture Source: "The Scientist and Engineer's Guide to Digital Signal Processing, copyright ©1997-1998 by Steven W. Smith. For more 

information visit the book's website at: www.DSPguide.com"



The END!


