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The Fast Fourier Transform





	Our world today is full of digital signals.  Some of which are in computers, telephones, music and recently video.  What has caused this digital burst?  There is a group of algorithms called the fast Fourier transform, FFT, which is responsible for most of this advancement.


	Where did the FFT come from?  Gauss was the first to use FFT’s in dealing with astronomical calculations.  These calculations were usually long and laborious, so there was a search for a fast algorithm to compute them.  Gauss did quite a lot to build this, but his algorithms were not published apart from his own work.


	Others also developed methods to compute the FFT.  Yates, Danielson and Lanczos worked out applications for the FFT, but it was not until James W. Cooley and John W. Tukey published their article that the algorithm gained any notice.  Tukey wrote the algorithm and Cooley implemented it.  This was released as a paper in 1965.  This was the boost needed for the digital age to begin.


	In today’s life, the FFT surrounds us constantly.  It is behind digital signal processing and digital image processing.  Cellular phone technology implements them.  Also, a new wave in audio, the MP3, has FFT’s as its backbone.  Even the latest in video storage the digital video disc uses FFT’s for the processing of the video bit-stream.


	Academic research has been influenced by the FFT.  Searches were started to find faster, more streamlined algorithms to no avail.  On the other hand, research has also slowed.  Scientists would use the FFT because of its ease of use even when a different algorithm might have been better.


	As for the future of the FFT, it will continue to be widely used in many facets of life.  With computers and the digital realm in which they exist, the FFT will surely continue to thrive in them.  One large user of the FFT technology, astronomy, will use it with projects such as Microwave Anisotropy Project and Laser InterFerometer Gravitational-Wave Observatory, since these require FFT’s of several giga-points.  These being larger than the main memory of most machines.  This will keep computer designers developing new memory storage techniques.  Also, look for group FFT’s and Quantum FFT’s that will at their heart be similar to the very first FFT’s revealed.  


