
 

Analytic Computing 
Universitätsstraße 32 
70569 Stuttgart 

Prof. Dr. Steffen Staab 
Alexandra Baier 

Rodrigo Lopez Portillo Alcocer 

 

Institute for Parallel and Distributed Systems
Analytic Computing

 
Fachpraktikum Winter 2022/2023 
Maritime Anomaly Detection with Deep Learning 
 
Prof. Dr. Steffen Staab, 
Alexandra Baier, 
Rodrigo López Portillo Alcocer 

 
 Figure 1: Maritime traffic in 2020 on the US east coast [link]. 

 
Target Group 
Students interested in anomaly detection and deep learning. Participants are expected to have completed 
the course “Machine Learning” or a related course in the field of machine learning. Familiarity with deep 
learning and programming experience with PyTorch is a plus. 
 
The Topic 
In this Fachpraktikum, participants will develop an unsupervised deep learning-based method for anomaly 
detection in maritime traffic.  
Marine traffic is tracked with the Automatic Identification System (AIS). AIS data is collected by various 
entities to monitor traffic globally, and consists of motion and vessel data, which is self-reported by each 
vessel. Due to the large amount of data generated, automated systems are needed to identify unusual traffic 
patterns in order to prevent maritime accidents, and to identify illegal activities such as smuggling. Deep 
learning is capable of handling large quantities of data, as well as modeling the complex spatio-temporal 
patterns present in traffic data. Because in general anomaly detection is an unsupervised task, any developed 
deep learning method has to supervise its training and use some decision criterion to identify and categorize 
anomalies. 
Students in this course will familiarize themselves with the problem of anomaly detection and formally 
define, implement and evaluate a deep learning pipeline suited to detecting maritime anomalies. 
 
Procedure 
After an introduction to the topic, participants will work in small groups on researching and developing a 
deep learning-based anomaly detection system from raw data to detection. The participants will plan and 
execute weekly sprint goals, and program collaboratively using a version control system. At the end of the 
term, students will present their method, their evaluation, and give a demonstration of their system. 
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