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Novel Algorithms for Fast Hypercomplex Fourier Transform
and Hypercomplex Correlation with Applications

JIANG Shur hong, HAO Ming-fei, ZHANG Jiarr qiu, HU Bo
( Dpartment o Eledronic Engineering, Fudan University , Shangha 200433, China )

Abstract:  Hypercomplexs encode the red, green and blue channels of a color image as a whole vector for the follow process
ing. Comparing with the traditional methods, the hypercomplex processing methods can better describe the intrinsic color relatiorr
ships of images. Hypercomplex correlation techniques have been widely used n many applications of color image processing. This
paper analyzes and introduces the fast algorithms of the 2 D hypercomplex Fourier transform and hypercomplex correlation by using
the traditional complex fast Fourier transforms. And our novel algorithms are proposed, which respectively calculate each part Fourier
transform by FFT algorithm by means of separating a hypercomplex into a real part and other maginary paits. When reverting the
correponding unit imaginary operators and combining the results of the real and imaginary paits Fowier transforms, we can get the
hypercomplex results. The analytical results show that our algorihms are easier to implement and have less compuing complexity
than the known fast algorithms. Finally some new results by applying hyper complex correlation into object tracking are introduced.
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