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ABSTRACT

The Medico Multimedia Task focuses on providing multimedia re-
searchers with the opportunity to contribute to different areas of
medicine using multimedia data to solve several subtasks. This year,
the task focuses on transparency within machine learning-based
medical segmentation systems, where the use case is gastrointesti-
nal endoscopy. In this paper, we motivate the organization of this
task, describe the development and test dataset, and present the
evaluation process used to assess the participants’ submissions.

1 INTRODUCTION

Finding and removing colon polyps is an essential step in prevent-
ing colorectal cancer. Current procedures have a high miss rate,
whereas computer-aided diagnosis systems can reduce the proba-
bility that diagnosticians overlook a polyp during a colonoscopy.
As machine learning becomes more common in high-risk fields
like medicine, the need for transparent systems becomes more
critical. In this case, transparency is defined as giving as much
detail as possible on the different parts that make up a machine
learning pipeline, including everything from data collection to final
prediction. This task focuses on high-performing, efficient, and
transparent algorithms for polyp segmentation.

The Medico Multimedia Task is held for the fifth time at the
MediaEval benchmark. We continue the tradition of using medical
data to develop machine learning models that solve real-world
issues in medicine 2, 4-6]. Like last year, we use the gastrointestinal
tract as the medical use case, where automatic polyp segmentation
is the primary focus. However, this year, we have more training
data and add an additional task that focuses on transparency in
the submitted solutions. The task is of interest to the researchers
working with multimedia segmentation, deep learning (semantic
segmentation), computer vision and trustable and transparent Al
systems.
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Figure 1: Examples taken from the development part of the
polyp segmentation dataset HyperKvasir. Note that the im-
ages have been resized from their original image dimen-
sions.

2 DATASET DETAILS

The provided dataset is based on HyperKvasir [1]!, which is cur-
rently the largest public gastrointestinal dataset. We combined
the segmentation part of HyperKvasir with additional images and
masks to create the development and testing datasets for this task.
The development dataset contains 1, 360 images of polyps and cor-
responding image masks, while the test dataset consists of 200 im-
age pairs collected from the same distribution as the development
dataset. The additional images added to the development dataset
were collected from the testing datasets that were used in two pre-
vious tasks, namely EndoTect [3] and last year’s Medico [4]. The
ground truth for the provided dataset was created by an experienced
computer scientist, which was then verified by an expert gastroen-
terologist with over ten years of experience. Example images and
corresponding segmentation masks can be seen in Figure 1.

3 TASK DESCRIPTIONS AND EVALUATION

The 2021 edition of the Medico Multimedia Task provides three
different subtasks, namely the polyp segmentation task, the efficient
segmentation task, and the transparent machine learning systems
task. The polyp segmentation subtask is the only subtask that is
required, the other two are optional. Each task allows for a total of
five submissions each.

!https://datasets.simula.no/hyper-kvasir
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3.1 Subtask 1: Polyp Segmentation

The polyp segmentation task targets high-performing polyp seg-
mentation systems. Using the provided development dataset, par-
ticipants are asked to develop models that automatically segment
the presence of colon polyps in a given image. Submission to this
task should be a zip file containing a predicted segmentation mask
using the .png file format for each image in the testing dataset. Each
predicted mask should use the same resolution as the input image
and have the same filename.

Submissions will be evaluated based on the correctness of the
predicted masks using various segmentation metrics like pixel ac-
curacy, precision, recall, Serensen-Dice coefficient (Dice), and In-
tersection over Union (IoU). The primary metric used to rank the
submissions will be IoU. The participants will receive a .csv file
containing the evaluation metrics for each run.

3.2 Subtask 2: Efficient Segmentation

The efficient segmentation task aims for efficient segmentation sys-
tems while still obtaining a satisfactory prediction accuracy. Model
efficiency is measured in the number of frames that a model can
process per second. The motivation behind this is the need for
real-time detection systems used during live endoscopy procedures.
For the system to be considered real-time, it should be able to pro-
cess at least 30 frames per second. To participate in this subtask,
participants must use the development dataset to train a polyp
segmentation model. Furthermore, this task also requires the par-
ticipants to submit a Docker image of their implementation to be
evaluated on the organizers’ hardware. The Docker submission
should generate a .csv submission file that contains the name of
the segmented image and the time (in seconds) used to perform
the segmentation. A detailed description of the preparation and
submission requirements of the Docker image is available on the
official GitHub repository?.

Models will be evaluated based on the performance metrics used
to evaluate the polyp segmentation task and the number of frames
that can be segmented per second. Submission will be ranked based
on a balanced metric between predictive performance and speed.
All submissions are evaluated on what can be considered consumer-
grade hardware, that is, a computer running Arch Linux with an
Intel Core i9-10900K processor, an Nvidia GeForce RTX 3090 graph-
ics processing unit (GPU), and 32 gigabytes of RAM.

3.3 Subtask 3: Transparent Machine Learning
Systems

The goal of the transparent machine learning system task is to pro-
mote more transparency in medical applications of machine learn-
ing. The motivation behind this task is rooted in a general lack of
transparency in medical machine learning research [7]. A lot of
work is often published using private data, closed-source imple-
mentations, and lackluster evaluations, making the systems not
very reproducible or transparent. We leave it to the participants
to determine what makes a machine learning system transparent.
Still, some ideas include failure analysis, ablation studies, model

https://github.com/multimediaeval/2021-Medico-Multimedia
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explanations, open and commented source code, and detailed im-
plementation descriptions.

Submissions to this task will be evaluated by a committee com-
prised of at least three computer scientists and expert gastroenterol-
ogists that are familiar with AL The committee will evaluate the
submissions from different perspectives. For example, the medical
doctors will look at the system from a clinic point of view, assess-
ing transparency based on how it can be used in the clinic. The
computer scientists will look at the technical transparency of the
submissions, like source code descriptions and the clarity of the
implementation. Each team that submits to this task will receive a
report on the level of transparency determined by the evaluation
committee.

4 DISCUSSION AND OUTLOOK

Automatic segmentation of polyps in the gastrointestinal tract is
a problem that is highly requested by medical doctors working in
the field. Being more transparent about the work that goes into
developing these methods would not only help doctors make more
informed decisions on what systems should be used, but can also
aid in further development by future researchers. We hope that
this task will encourage the multimedia community to aid in the
development of computer-assisted finding segmentation, and fur-
ther motivate the use of transparent and open implementations of
machine learning systems in medicine.
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