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Abstract: This paper studies the low rank quaternion matrix decomposition model and its application in color image processing. Qua-
ternion gradient descent algorithm and its improved version are proposed to solve the low rank quaternion matrix decomposition
model. And the convergence of the algorithms is considered. Numerical results on color images show the feasibility and effective-

ness of the proposed algorithms.
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descent method; (d) The images restored by the improved quaternion gradient descent algorithm.
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Table 1 The values of Rpsy and Mg, for the sampling rate p = 0. 7
. Degraded image Algorithm 1 Algorithm 2
Image serial number
RI’S.\I MSSI RI’SN MSSI RPSN MSSI
01 7.28 0.152 6 13.13 0.3397 19.11 0.796 6
02 10.03 0.3327 17.32 0.682 6 20.52 0.821 6
03 10.05 0.3027 18.68 0.679 0 19.24 0.803 5
04 9.85 0.208 1 16.32 0.4818 18.57 0.695 4
05 11.85 0.308 1 16.71 0.638 0 20.51 0.796 0
06 6.71 0.489 5 13.90 0.8159 21.24 0.947 5
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