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Medical Image Fusion Algorithm Based on

Quaternion Discrete Fourier Transforms

YANG Jian-cui

School of Basic Courses , Jiangsu Vocational College of Medicine , Yancheng Jiangsu 224005, China

Abstract: For color medical image fusion, it is easy to ignore the color transition area information, resul-
ting in the lack of color distortion and fuzzy texture in fusion images, a multi-channel color medical image
fusion scheme based on four Quaternion discrete Fourier transform was proposed. Firstly, in order to re-
duce noise and color distortion, the image was segmented into a certain size of image blocks. Secondly,
each block was transformed to QN representation by mapping four pixels (Quaternion Numbers, QN) i-
maginary number to R, G and B components. Then, each RGB block was transformed from the space do-
main to the frequency domain, so that most of the image information was concentrated near the origin or a
few regions, and the four elements number discrete Fourier transform (Quaternion Discrete Fourier Trans-
form, QDFT) is introduced to obtain the QDFT coefficient of each sub block. Then the contrast value of
the source image was measured and compared to get the fusion QDFT coefficient. Finally, inverse QDFT
was applied to every block and combine all blocks to get the new fused image. The experiment shows that
compared with the common medical image fusion scheme, the method has better edge and texture, the con-
trast and resolution were improved, the real-time and the robustness are strong, and it has good perform-
ance in the quantitative evaluation.

Key words: medical image fusion; quaternion numbers; quaternion discrete Fourier transform; contrast

measurement
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