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O Abstract[]

The propagation of coherent light in dynamic disordered media generates dynamic speckle patterns, wherein
the multiple scattering component with fast dynamics exhibits a shorter decorrelation time () than the single
scattering component with slow dynamics (). We propose a single-frame statistical gating strategy that
enables the statistical separation of these two components using only a single image in reflective wide-field
imaging when the exposure time satisfies . This method models the spatial matrix as the sum of a negative
exponential matrix (representing single scattering) and a Gaussian matrix (representing multiple scattering),
and utilizes the Marchenko— Pastur distribution and the Tracy-Widom distribution to calculate the
moments of each component. The effectiveness of this method was validated through dynamic electric field
Monte Carlo simulations and in vivo brain imaging experiments. Based on rotational invariance, we further
proposed a rotational sampling strategy, which significantly enhances the imaging quality.

In clinical applications, we applied the single-frame statistical gating strategy to the early detection of
gastrointestinal cancers. This technique differentiates malignant tumors from normal tissue by analyzing
differences in tissue dynamics from a single image frame. In a clinical study involving 21 patients (including 5
with malignant tumors), the method achieved an AUC of 0.91 in receiver operating characteristic (ROC)
analysis, and provided up to a 24.8-fold improvement in imaging contrast compared to conventional white
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light imaging. We applied the general-purpose segmentation model SAM to the dynamic indicator
parameter (DIP) maps, which yielded excellent segmentation performance. This computational technique
significantly enhances tissue contrast and tumor demarcation without the need for hardware modifications or
exogenous contrast agents. Its plug-and-play nature allows for seamless integration into existing digestive
endoscopy systems, promising broad clinical applicability.
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[ BIOGRAPHY[

Li Chengdong, a Ph.D. candidate at the School of Biomedical Engineering, Shanghai Jiao Tong University.
Li Chengdong received the Bachelors degree from Beihang University in June 2021. Research Direction:
Statistical gating mechanisms in matrix optics wide-field imaging and its application in digestive endoscopy
imaging. His related work has been published in Applied Physics Letters, and he delivered an oral
presentation at the 2025 China Biomedical Engineering Conference and Innovative Medical Summit.
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J ABSTRACTO

Gastrointestinal (G1) malignancies remain among the leading contributors to the global cancer burden. For
early lesions, being seen early, and being treated well is pivotal to reducing mortality and healthcare costs.
This lecture will present our team’ s end-to-end innovations in diagnosis and therapy, including: (1) on the
foundation of multimodal endoscopy, we have validated and quantified the diagnostic performance of
Linked Color Imaging for early GI cancer, contributing to consensus building and standardization. We
further developed and implemented a data-gated imaging framework to enhance recognition and thereby
improve diagnostic accuracy; (2) under rigorous risk control, we explored a judicious extension of
indications and upgrades in technical pathways, while iteratively engineering in-house devices—namely, a
novel endoscopic metal clip and an intestinal protection device—to strengthen tissue closure, streamline
procedural efficiency, and improve postoperative outcomes; and (3) we initiated an integrated post-resection
specimen processing paradigm by establishing a point-to-point endoscopist— pathologist workflow, yielding
a learnable data feedback loop. Overall, we aim to delineate a pathway from technological innovation to real-
world clinical value, providing a feasible paradigm for the scalable and reproducible dissemination of early
detection and early treatment.
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Education

2018— 2023[1] B.S., Clinical Medicine, School of Medicine, Nankai University

2023— present[] M.S. Candidate in Gastroenterology, Joint Program of PLA General Hospital and Nankai
University

Research Interest

Clinical translational application of novel endoscopic suturing techniques in gastroenterology
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