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Multispectral imaging in laparoscopy can provide tissue reflectance measu-
rements for each point in the image at multiple wavelengths of light. These
reflectances encode information on important physiological parameters not visi-
ble to the naked eye. Fast decoding of the data during surgery, however, remains
challenging. While model-based methods suffer from inaccurate base assumpti-
ons, a major bottleneck related to competing machine learning-based solutions
is the lack of labelled training data. In this paper, we address this issue with
the first transfer learning-based method to physiological parameter estimation
from multispectral images. It relies on a highly generic tissue model that aims
to capture the full range of optical tissue parameters that can potentially be
observed in vivo. Adaptation of the model to a specific clinical application based
on unlabelled in vivo data is achieved using a new concept of domain adaptati-
on that explicitly addresses the high variance often introduced by conventional
covariance-shift correction methods. According to comprehensive in silico and
in vivo experiments our approach enables accurate parameter estimation for va-
rious tissue types without the need for incorporating specific prior knowledge on
optical properties and could thus pave the way for many exciting applications in
multispectral laparoscopy.

This work was first presented at MICCAI 2017 [1].
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