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Introduction

Medical image processing covers a wide range of applications [1]. An important
part of these applications is medical image segmentation [2]-[4]. Medical image
segmentation algorithms are needed to evaluate and compare segmentations.
These algorithms are used and proven for years in all different fields of image
processing.

Although image segmentation has grown rapidly in medicine a major part of the
tools and applications stayed the same for years. Especially in terms of
availability, cross-platform support and usability there is major room for
Improvements. This contribution aims to remedy the mentioned problems by the
development of a cross-platform web-tool for manual image segmentation and
calculation of segmentation scores.

Methods

The decision was made to develop a web tool to ensure multi-platform usage.
Since the calculation of the segmentation scores cannot be done client-sided, the
development splits into a client and a server part. A concept of how the
communication between client and server looks like when performing an image
segmentation analysis is illustrated in figure 1.
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Figure 1 — Client-Server communication implementation. The client can send requests to
the server via the web-interface.

The client part of the tool is a simple web-interface. It is a part of the research tool
‘Studierfenster’ (http://studierfenster.at). One should have the possibility to
calculate the Hausdorff Distance (HD) [5] and Dice Similarity Coefficient (DSC) [6]
values out of two medical image volumes directly on the webpage. For the
volume files only the file-format NRRD is accepted because of the benefit, that
the medical image does not contain personal data of the patients in the file meta-
data.

As Server environment the Python framework Flask (http://flask.pocoo.org/) is
used. The communication is handled via AJAX requests. For the HD and DSC
calculation, the Insight Segmentation and Registration Toolkit (ITK)
(https://itk.org/) and SimplelTK (https://simpleitk.org/) are used.
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Results

Figure 2 presents the implemented client of the tool. The following functionalities
were implemented for the calculation analysis: an uploading interface with the
possibility to upload two files at a time, a calculation output, the possibility of a
tabular view of different results, search functionality through the different
calculations in the tables, different export possibilities for the tables and the
automatic deletion of the uploaded files after the calculation.
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Figure 2 — Client implementation of the tool. Two NRRD files can be uploaded via the file
upload forms. The results of the calculation are displayed in the corresponding HD and
DSC fields and can be added to an overview table.

When the calculation is finished the results can be added to a table. The table
can be filtered and can then be exported into an Excel, PDF or CSV file. Tutorial
videos of the tool can be found at [7].

To get information about the calculation accuracy of the developed tool, results of
the HD and DSC calculation of this tool were compared to the results of the HD
and DSC calculation of a widely used medical imaging tool (MeVisLab). The data
used for the comparison are mandibular Computed Tomography (CT) files which
can be found at [8]. The dataset contains CT scans from ten anonymized
patients. From these datasets the mandible has been segmented by two
specialists. The developed tool delivers the exact same metric results as widely
used desktop applications. This is a basic requirement and necessary for a
practical application.

Conclusions

Taking all the results into account, the targeted goal of this contribution was
reached. A platform independent tool for the calculation of segmentation scores
has been developed and evaluated. For basic tasks and training the tool is
already ready for usage and can be accessed worldwide via a standard web
browser from a desktop PC, smartphone or tablet. There are several areas of
future work, for example, providing more ITK and VTK functionalities within our
tool to the end user [9]. This could be advanced segmentation and registration
algorithms that are already implemented within these libraries, like ITK-SNAP
[10]. Furthermore, incorporating other research groups and collaborators to add
more functionalities to Studierfenster, thus providing their research findings to a
broader audience.
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