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Abstract : Quantitative Differential Phase Contrast (QDPC) imaging, as an interferometry—free quantitative phase
recovery technique, has important applications in label-free biological sample imaging. However,
traditional QDPC reconstruction algorithms do not fully consider the inherent characteristics of the
imaging system, making the reconstruction quality susceptible to noise and background fluctuations.
In recent years, researchers have proposed using the Dark—field Sparse Prior (DSP) to improve QDPC
phase reconstruction, achieving high—fidelity phase recovery through LO—norm optimization. This paper
systematically elaborates the basic principles of dark—field imaging and QDPC phase reconstruction,
analyzes the core idea and mathematical implementation of the DSP method, and discusses its
potential application in the field of defect detection.
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