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Research on quantum image algorithm based on IBM Q

REN Feng-Juan, TENG Qi-Zhi, WANG Zheng-Yong » HE Xiao-Hai, ZHOU Lei

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to develop and validate the quantum image processing algorithm on quantum comput-
er, combined with quantum computing operation on IBM quantum experiment platform (IBM Q) and
quantum image processing theory, a quantum image segmentation method based on IBM Q platform was
designed. An improved enhanced quantum representation (IEQR) was proposed based on the existing
novel enhanced quantum representation (NEQR). The quantum image segmentation circuit, which con-
sists of the quantum bit string comparator (QBSC) and the Control-swap (Cswap) gate, is initialized ac-
cording to the IEQR. Finally, quantum image segmentation of 2X2 and 4X4 size images are realized on
IBM Q and local classical computer simulator. The experimental results demonstrate the feasibility and
effectiveness of the algorithm and the superiority of quantum computers is validated.
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Fig. 2 Quantum threshold segmentation circuit
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Fig. 3 Color and position information circuit initialization
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