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A vector median filtering scheme for quantum color images

RAN Shukun, XI Jingke*, XU Kai, NIU Jinlong

(' School of Computer Science and Technology, China University of Mining and Technology, Xuzhou 221116, China )

Abstract: To further improve the color image denoising algorithm in quantum image processing, a
quantum color image filtering method based on quantum vector median calculation is proposed. The
method uses quantum entanglement to bind neighbor pixels and central pixel to the same position to avoid
quantum convolution, and introduces the complement code into the quantum circuit to simplify the
quantum circuit for vector distance calculation. In addition, a quantum circuit of vector median extraction
is designed by using one-time comparison and two-time exchange. Thereby, a complete quantum circuit of
the vector median filtering is constructed. Relevant experimental indicators show that the proposed
approach has the same noise suppression effect on color salt and pepper noise as the classical vector
median filtering, but the time complexity is reduced from O(2*) of the classical vector median filtering
algorithm to O (10n* +2164*) of the proposed algorithm.
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Fig. 13 Quantum circuit of quantum image vector median filter
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Table 1 R, of five color graphics before and after noise reduction

Risy=101g

(€))

Salt and pepper noise

Image
Noise QBMF VMF QVMF

(a) 14.5300 24.7024 10.1724 30.6110 16.081 31.7513 17.2213
(b) 15.5679 20.3459 4.778 29.7063 14.1384 30.5485 14.9806
(c) 15.1787 23.0290 7.8503 30.9425 15.7638 32.2706 17.0919
(d) 14.9075 23.0713 8.1638 29.9621 15.0546 28.9078 14.0003
(e) 15.2525 17.0526 1.8001 22.1573 6.9048 22.0846 6.8321

Average 15.0873 21.6402 6.5529 28.6758 13.5885 29.1126 14.0252
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Fig. 15 (a)-(e) are noised images and denoise images of five experimental images respectively, where the Noised column is the noised

image, and the QBMF, VMF and QVMF columns are the images processed by quantum Boolean mean filtering, proposed scheme and

classical vector median filtering respectively
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