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Decoding of spatial information from higher order

modes

Motivation

of optical fibers

Coherent fiber bundle (CFB)-based endoscopes
offer a minimally invasive imaging to access deep
tissue in real time, such as brain tumor. The
honeycomb artifacts caused by structure of fiber
cores can be removed by a deep neural networks
(DNN) with an enhanced spatial resolution. However,
the current techniques can only make use of the
information of 2D images from the single order mode
of CFB. The recent studies present that spatial
information is encoded in higher order modes.

In this work, the correlation of 3D structure of
imaging objects with higher order modes is to be
investigated. A model to encode 3D structure to
planar CFB images with higher order modes should
be developed. Based on this model, retrieval and
reconstruction of 3D structure by an DNN from a
single image frame is possible.
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(b) Spatial 3D information retrieval from higher order modes

Fiber endoscopy

f Pl

CFB image

Patient In vivo label-free imaging

Optical fiber Higher order modes

Stereo anaglyph Depth map

cladding

Keywords

Optical experiment, fiber bundle imaging, higher
order modes of fibers, Python/Matlab -

Contact
» Dipl.-Ing. Tijue Wang, BAR 116

* E-mail: tijue.wang@tu-dresden.de
* Internet: http://tu-dresden.de/et/mst

Task

Higher modes of optical fibers contain
spatial 3D information of objects

Recovered depth map from higher modes

Understanding the principle of higher order modes of optical fibers
Analyzing the correlation of spatial position of objects with higher order modes
Developing a model to decode higher modes to spatial intensities and positions

Model optimization, result evaluation and documentation
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