
Towards interactive semantic segmentation of 3D medical images.
I3S laboratory, Sophia Antipolis, France

This  training  takes  place  in  a  collaboration  between  the  company  Visible  Patient,  based  in
Strasbourg  (France)  and  the  SPARKS team  of  I3S  laboratory.  The  company  Visible  Patient
provides any surgeon a 3D model of any organ of their patients from medical images. The main
objective is to improve the quality of the 3D segmentation and to reduce the time of processing. The
part of the SPARKS team involved in this work is specialized in machine learning, more specially
in computer vision applications.

More precisely, we will focus on semantic segmentation of lungs. Works in progress are studying
deep neural networks for this task. It is obvious that human intervention will remain necessary for
errors correction. The goal of this work is to reduce these interactions. In this purpose, we want to
explain the decision taken by the neural network for each voxel.

We  will  start  by  exploring  different  existing  approaches  in  2D  for  image  pixels  labeling:
convolutional autoencoder (SegNet), fully convolutional network (FCN), deconvolution network
(DeconvNet), UNet and PSPNet. We will study similarities and differences between these methods,
along with performances. Generalization of these methods to 3D will be then considered.

Starting with a chosen network at the beginning of the work, we will search to explain its behavior
in order to simplify interactions with experts correcting errors in initial segmentations. Namely, we
will highlight voxels those variations affect the most the classification decisions. In our case, on
want to highlight voxels affecting parts of bronchial tubes, as an example, or more generally, the
label of a voxel. Different methods already exist in 2D. We will study CAM and its generalization
Grad-CAM, guided back-propagation and devolution.

Duration:  5/6 months.
Salary: 560 euros per month
Requierements: basics in Machine Learning. Python programming, keras.
Contact: Diane Lingrand (diane.lingrand@univ-cotedazur.fr)
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