
Fast Fourier Transform (FFT)
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In-place computation



Normal order input – Bit-reversed output



Normal order input – normal order output



Sequential memory



Bit-reverse order





Decimation – in – frequency FFT



2-point DFT for decimation-in-frequency



Flow graph of DIF of an 8-point DFT



Typical Butterfly for DIF FFT



Normal order output – bit-reversed order input



Normal order output – normal order input



Sequential memory



Some computational considerations

1. Inverse DFT:

- 1/N scaling

- conjugate powers of W (coefficients) or,

- flipping input x(-n)

2. Bit-reversal (in-place computation)
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3. Dealing with coefficients:

- store them in a table

- generate them as they are needed

In FFT DIF W  normal order

In FFT DIT W  bit-revered order



FFT for convolution / correlation

For avoiding bit-reversed order :

• DFT – choose algorithm where input is in normal order and 

output is in bit-reversed order.

• Store impulse response in bit-reversed order

• Do multiplication 

• IDFT – choose an FFT algorithm where input is in bit-reversed 

order and output in normal order

DFT: decimation-in-time (normally order input, bit-reversed output)

* Coefficients WN are in bit-reversed order

IDFT: decimation-in-frequency ( bit-reversed input, normally order output)

* Coefficients WN are in normal order

To match up coefficients order:

-Decimation-in-frequency (normally input, bit-reversed output)

* Coefficients are in normal order

-Decimation-in-time (bit-reversed input, normally output)

*Coefficients are in normal order



General Radix FFT

• All of the previous algorithms are Radix-2 FFT Algorithms ,i.e. N=2v

• N can be any integer number – general Radix FFT algorithms


