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Coherent fiber bundle (CFB)-based endoscopes offer a
minimally invasive imaging to access deep tissue in real
time, such as brain tumor. Although honeycomb artifacts
result in a low spatial resolution, deep neural networks
(DNN) have shown high performance in reconstructing
tissue features and enhancing image resolution. However,
DNN-based computational imaging often raise concerns
about the fidelity of the results.

In this work, an image reconstruction network framework
with uncertainty estimation and confidence quantification
is to be developed. Bayesian deep learning and Monte
Carlo dropout approach will be used to build this
framework for determining confidence map of the
reconstructed fiber images. In this way, the reliability can
be quantified and visualized with image reconstruction.

(b) Reconstruction with quantified confidence

Studien- / Diplom- / Masterarbeit,  ET / MT / IST / CS

Chang Qiao. Nature Biotechnology. 2025


	Slide 1: High-resolution endoscopic imaging using deep learning for intraoperative tumor diagnosis
	Slide 2: High-resolution endoscopic imaging using deep learning for intraoperative tumor diagnosis
	Slide 3: AI-enabled virtual staining technologies for  fiber bundle-based tumor diagnosis
	Slide 4: AI-enabled virtual staining technologies for  fiber bundle-based tumor diagnosis
	Slide 5: Unsupervised diagnosis through a multi-core fiber using masked autoencoder
	Slide 6: Deep learning-based image reconstruction for fiber bundle imaging with confidence quantification
	Slide 7: Multiwavelength imaging modeling through optical fibers and reconstruction using deep learning
	Slide 8: Decoding of spatial information from higher order modes of optical fibers

