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1. Overview
With the growing use of machine learning and data analytics tools in various application the number
of students interested in learning about these topics is increasing. Unfortunately, most courses and
learning material focus on the theoretical part of this topic. In this project we aim to familiarize
the students to data analytics techniques in the context of real world applications. Firstly, it is
important for the students to create or prepare their own data as the first link in the toolchain.
Furthermore, we offer insights into how some unsupervised learning techniques can be used on the
datasets for our application of interest. Lastly, by keeping the material as an independent learning
module and making it accessible online we aim to promote remote self-learning for students. An
overview of the experiments and the learning material therein is provided in table 1.

Experiments Data Collection Pre-processing
Sound Based Localization Room impulse response Partitioning, centering, scaling,

thresholding
Patient Simulator MIMIC-III Data-base Scaling, labelling

Table 1: Overview of methods and experiments

2. Sound Based Localization
In this experiment, sound based localization is of interest, as they can achieve high accuracy for
indoor environments, with low power consumption and infrastructure costs. The room impulse
response generator may be used to capture a unique signature depending on the source and the
receiver locations. This will be mainly done by dividing the room into smaller areas and identifying
the area the new recording is most likely to belong to. For this purpose we introduce two unsuper-
vised learning techniques for localization named as well as the necessary pre-processing steps.

3. Patient Simulator The application of machine learning techniques to the field of medical sci-
ences is particularly interesting due to the complexity in modeling biological systems via traditional
mathematical tools. However, one of the main challenges for such applications is that the datasets

1



are not collected by experts and are often not directly suitable for immediate use. MMIC-III is a
detailed database of patient data that is developed by the MIT Lab for Computational Physiology.
It is comprised of health data associated with 60,000 intensive care unit admissions and includes
demographics, vital signs, laboratory tests, medications and other features. However, not all of
the dataset is homogeneous and ready for use by machine learning algorithms. Here the aim is to
familiarize the students to the necessary preprocessing steps required when dealing with practical
data. For this purpose the dataset will be cleaned, scaled and properly labelled.

4. Remote Learning
During the production of the learning materials there has been a strong emphasis in allowing the stu-
dent to learn independently without requiring a lab or a supervisor. For this purpose, the necessary
datasets are either provided or are openly available. This allows us to provide further instructions
and comments to promote self-learning. As part of the remote learning we have made all the
produced material available on the ISEK homepage (at http://www.isek.rwth-aachen.de/) ac-
cessible to all RWTH students via their GitLab accounts. The patient simulator is in the process of
being finalized and will also be included in the same repository, for now a preliminary version exists.

5. Maintenance and Upkeep
We would like to clarify that while the developed material is mature and complete, we will ensure
it is properly maintained and updated when necessary.
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