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Quantum realization and simulation of edge detection algorithm
based on binary morphology

DONG Yuehua, ZHANG Xianguang*

( School of Information Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China )

Abstract: In order to further improve the research and development of image edge detection algorithm on
quantum computer, a quantum image binary morphological edge detection algorithm is proposed
combining with quantum computing operation on IBM Q platform. Based on the NEQR quantum binary
image representation and quantum binary etching and expansion operations, the corresponding binary
morphologic smoothing filtering quantum circuit and edge extraction quantum circuit are designed and
implemented. And then through Qiskit extension, the binary morphological edge detection of quantum
images with sizes of 8x8 and 128%128 is realized on the virtual local quantum simulator of IBM Q
platform. Meanwhile, the comparative simulation experiment of quantum images with a size of 8x8 is
also realized on the real cloud quantum simulator of IBM Q platform. The experimental results prove the

feasibility and effectiveness of the binary morphological edge detection algorithm for quantum image.
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Fig. 1  Quantum corrosion and expansion circuit diagrams. (a) Corrosion; (b) Expansion
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Fig. 4  Quantum circuit diagram of binary morphological denoising processing
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Fig. 6 Binary morphological edge extraction quantum circuit diagram
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