Can Machine Learning beat the human ear
in recognizing sounds from ships?

Background information

Automated sound recognition is not as well developed as automated image recognition. ML
techniques, e.g. CNNs, are very successful in analyzing camera images. However, automated
recognizing sound is less successful.

Several applications would benefit from automated audio-recognition. For instance, sonar
operators on submarines recognize sounds by listening, but would be greatly helped with a
digital assistant. Therefore, TNO Defence, Security and Safety is studying means for automated
sound recognition.

In this project TUe and TNO work together to apply academic techniques to sonar recordings
with the aim to recognize sounds form ships. TUe offers image processing techniques, and
labeled training data from several ship’s classes are available at TNO.

Since CNNs are well respected for their image recognition capabilities, sound recordings are
transformed into images (spectrograms). Next CNNs can be applied. However, these images are
often very noisy and standard CNNs may not be optimal.
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Spectrogram from a cargo ship.
Your assignment:

This project aims at applying machine learning techniques to audio-recognition of sonar
recordings:

- Literature study
- Algorithm development on synthetic data and real data
o Improve input quality of sonar images (denoising, signal processing)
o Application of hovel ML techniques (deep neural networks) suited for limited training
data

Objectives/Results:

- Develop automated sound recognition for ships using ML techniques
- Summarize the work in a written master thesis.



Your profile:

- MSc. student in applied mathematics, physics, data science, ...
- Good understanding of machine learning, data science, signal processing
- Basic knowledge of the software and codes that will be used: Python and/or MATLAB

Available for a 6-month internship in Eindhoven, with a minimum of 1 day/week at TNO, The
Hague.

Our offer:

- A challenging thesis project with a scientific scope, to be executed within a successful team
with an informal atmosphere and an excellent reputation.

- Strong support from enthusiastic members of the team.
— Monthly allowance of €615

Contact details:

TNO: Dr. P. Zwartjes (paul.zwartjes@tno.nl)

TU/e: Dr. Michiel Hochstenbach (m.e.hochstenbach@tue.nl)



