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Abstract
This project presents the adaptation, training
process and evaluation of a Mask R-CNN implementation, a method for instance segmentation, used for the segmentation of esophagitis regions in endoscopic images. The project
includes a brief review of related methods for
esophageal abnormality detection. A detailed
review of the network to be used. A description
of the dataset and the process of annotating it
with the required format. The process of training and evaluating the model is outlined. The
results obtained show a great performance for
this task obtaining a mean average precision
(mAP) of 81.25%. Visual results of the segmentation that show this satisfactory result are
displayed within this report. The results prove
that the Mask R-CNN network is capable of
successfully segmenting the abnormal areas of
the endoscopic images which as mentioned can
be of great use in the early detection and treatment of diseases.

The obtained results are evaluated using
research community-standard performance
metrics such as mAP (mean average
precission), mAR (mean average recall) and
F1 Score. All the metrics were computed for
various IoU. The results obtained for the test
dataset are displayed in the table.
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To understand Mask R-CNN we will briefly reviewing Faster R-CNN. Faster R-CNN consists of
two stages:
• The first stage named Region Proposal Network (RPN), proposes bpunding boxes of
candidate objects.
• The second stage, which is in essence Fast R-CNN , extracts features using RoIPool from
each candidate bounding box and performs classification and bounding box regression
Mask R-CNN uses the same two-stage procedure, where the first stage (RPN) is identical. In the
second stage, a binary mask is produced for each Region of Interest (RoI) . The network does
this in parallel to the prediction of the class and bounding box. This differentiates it from recent
systems where classification depends on mask predictions.

Results

Objectives

IoU mAP mAR F1-Score
0.5 0.8125 0.8281 0.8202
0.6 0.75 0.7812 0.7465
0.7 0.7031 0.75 0.7258
0.8 0.625 0.6093 0.6170
0.9 0.3437 0.4531 0.3909

The Aim of this project is to:
• Implement a system for the segmentation
of esophageal abnormalities in endoscopic
images. tem
• This goes a bit further from previous
work and not only provides a detection in
form of bounding box localization but a
pixel-by-pixel segmentation of the
abnormalities, giving the experts a more
precise second opinion.

Further Work
Future work related to this project could include the investigation of instance segmentation for all the 8 classes included in the
Kvasir dataset instead of single class segmentation.

Table: Evaluation Metrics for different RoIs
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The Mask R-CNN model has proven to be
great for this kind of tasks achieving an mAP
of 0.8125 training with a reduced dataset of
631 images, only using 441 of these images
for the training task. It shows that with better dedicated hardware to enhance the training process and a greater dataset could have
obtained outstanding results. The Matterport
implementation of the Mask R-CNN is a great
and well documented contribution that will
surely help many researchers and computer scientist to perform really valuable investigations,
since image segmentation is applicable to many
helpful and interesting fields.
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Figure: Segmentation examples. The ground truth outlines are drawn with green lines. The generated mask outlines
are drawn with red lines.

