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The dissertation “Traffic Regulation Recognition from GPS Data” by Stefania Zourlidou focuses on 
using low-cost, crowd-sourced information in the form of GPS tracks to recognize traffic regulations 
such as traffic signals, stop signs, priority signs, and uncontrolled intersections. This approach serves 
as a cost-effective alternative to standard surveying technologies, which are traditionally resource-
intensive, requiring significant investments in time and money. The core methodology proposed in 
this dissertation involves analyzing crowdsourced GPS trajectories to reveal the movement patterns 
of traffic participants, under the premise that these patterns are influenced by traffic regulations. By 
complementing GPS data with static information derived from open maps (such as OpenStreetMap 
(OSM)), the dissertation demonstrates that traffic regulations can be predicted with higher accuracy. 
Key findings include: 

1. Classifier Predictive Ability: The accuracy of the traffic regulation classifier improves when 
static information from OSM is combined with dynamic features extracted from GPS data. This 
method achieved high classification accuracy, between 95% to 97%, across three datasets. 

2. Improving Classification Accuracy: The dissertation proposed an additional consistency 
check based on domain knowledge rules to correct incorrect predictions, which increased 
classification accuracy by 1%-3%. It was also found that the classification accuracy decreases 
by 1%-2% when the GPS data sampling interval is doubled from 2 seconds to 4 seconds. 
Excluding curved trajectories from the analysis positively impacted classification performance. 
The study identified that the optimal number of trajectories per intersection arm for computing 
classification features is five straight trajectories. 

3. Data Sparsity and Learning Techniques: The challenge of sparse labeled data was addressed 
by examining various learning scenarios, including unsupervised and semi-supervised 
techniques like clustering, self-training, and active learning. Active learning was the most 
effective, reducing the amount of labeled data needed for training by about 66.7% in two tested 
datasets. 

4. Transferability of Learning and Data Streams: The research tested the transferability of 
learning traffic regulations between different cities, revealing feasible conditions and 
limitations. In such scenarios, there is no need to label data for training purposes but to use an 
already trained classifier. A novel concept introduced in the dissertation is processing GPS data 
as streams, enhancing the dynamic and incremental approach to traffic regulation recognition. 

Traffic regulations are important in the following applications: 

1. Urban Planning and Traffic Management: Understanding traffic regulations and patterns 
aids in optimizing traffic flow, designing road networks, and improving overall traffic 
management in urban areas. 

2. Navigation Systems: Accurate information about traffic regulations is essential for the 
functionality and reliability of GPS-based navigation systems, enhancing route planning and 
travel efficiency. 

3. Autonomous Vehicles: For self-driving cars, accurate knowledge of traffic signals, stop 
signs, and other regulations is crucial for safe and legal operation. 

4. Traffic Law Enforcement and Policy Making: Traffic regulation data can assist in 
identifying areas with frequent violations, guiding law enforcement strategies, and informing 
policy decisions related to traffic safety and infrastructure. 

5. Research and Analysis: Academics and urban researchers can use this data to study traffic 
patterns, urban mobility, and the impact of infrastructure changes on traffic dynamics. 

Overall, this research significantly contributes to the field of traffic regulation recognition using 
GPS data. The proposed approach not only reduces the economic and resource burden of traditional 
traffic surveying methods but also offers potentially scalable and dynamic solutions that can be 
applied in various domains, from urban planning to the development of autonomous vehicles. 


