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Abstract: We propose a high-fidelity LFOCM method that integrates pixel super-resolution (PSR)
with dynamic dual-channel noise separation (DCNS). A structured illumination microscopy
technique is designed based on the Kramers-Kronig relations (KK-SIM) that achieves quantitative
phase imaging without the need for extra technical assistance and relies solely on the spatial-
domain intensity images reconstructed through conventional SIM. A novel approach is given for
wavefront reconstruction by a laterally moving lens, in conjunction with amplitude-phase
retrieval. Compared to axial multiple-image phase retrieval methods, the proposed lateral
methodology exhibits superiority of accuracy. A novel four frame super-resolution method

specifically tailored was researched for lensless imaging systems.

References:
1. Z.Li, X. Zhou, Y. Wang, Y. Li, G. Huang, Z. Qiao, S. Liu, Z. Liu, High-fidelity lens-free on-chip

microscopy via dual-channel noise separation, Optics Letters, 2025, 50(4), 1085-1088.

2. Z. Wu, G. Chen, S. Liu, W. Liu, D. Chi, B. Gao, Y. Li, Z. Liu, Four-frame pixel super-resolution
method for lensless imaging systems, Optics and Lasers in Engineering, 2025, 184, 108597.

3. Z.Wu,Y.Li, Q. Wang, S. Liu, D. Chi, B. Gao, W. Liu, Z. Liu, Coherent diffraction imaging and lens
position correction by transversely moving lens, Applied Optics, 2025, 64(1), 377-385.

4. Y.Wang, Y.Li, Z. Li, X. Zhou, Y. Ji, G. Liu, P. Zhao, S. Yang, Z. Liu, S. Liu, Structured illumination
microscopy based on Kramers-Kronig relations for quantitative phase reconstruction, Optics Letters,
2024, 49(23), 6801-6804.



Prof. Zhengjun Liu is a professor in School of Physics,
Harbin Institute of Technology (HIT), China. He received his
BS degree in 2002 from HIT, Harbin, China. He received his
PhD degree there in 2007 from the Department of Physics, HIT.
He was honored by the Program for New Century Excellent
Talents in University. He published 196 peer reviewed journal
articles in the field of optics, and 6 books. The publications
have been cited by others for over 4000 times and H-index of

40. He is a senior member of OPTICA and a member of IEEE.

His current research interests include optical image processing, computational optical

imaging, and optical information security.



