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1 Introduction 
 
This configuration manual provides the necessary information to replicate the experimental 
setup and results of the research project “Enhancing Dublin’s bike-sharing network: 
Leveraging deep learning for growth and efficiency”. The research includes clustering 
techniques with Graph Neural Networks (GNN) models to identify new potential bike-sharing 
locations in Dublin. The models are trained using a enriched dataset which was combine with 
historical station usage, demographic data and commuting modes. 
 
2 System specification 
 

 
 

Figure 1: System Specification 
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Figure 2. Google Collab configuration 
 

The system is outfitted with the Apple M3 processor, with 24 GB of RAM, ensuring a 
efficiently processing operations. The device’s unique identifier is CJH4532VK7 which 
serves as a specific marker for system identification. The system runs on macOS Sequoia, 
version 15.5 which is benefit from the latest feature. 
While the MacBook Air was used for development and preliminary data analysis and 
preprocessing, the implementation of different variations of the model ad intensive tasks were 
executed in Google Collab, leveraging its cloud-based GPU environment. 
 
3 Software Requirements 
 
Main development of this research took place in Google Collab, which provided a efficient 
Python environment with GPU acceleration, while the local machine was used for dataset 
preparation, merge of datasets and notebook management. 
 
Programming Language: 
 

• Python 3.127  
 
Development Environments: 
 

• Jupyter Notebook and Google Collab 
 
Package installation in Google Collab: 
 
The following commands were executed to install required packages: 
 

 
Figure 3. First package installed  

 

 
Figure 4. Second package installed 

 
 

 
Figure 5. Third package installed  
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Libraries used: 
 

 
 

Figure 6. Libraries 
 
4 Implementation and setup 
 

4.1 Local data preparation using Jupyter Notebook 
 
The process included the merge of 2024 monthly bike usage dataset and combined them into 
a dataset “bike_usage_summary_2024.csv”. Then a spatial join using GeoJSON file, which 
was merged the “bike_usage_summary_2024.csv” and the GeoJSON file, the result was 
“bike_usage_summary_with_zones.csv”, finally, the merge with age, commuting and 
employment datasets at the zone level, the final output was “df_enriched.csv” used for 
clustering and GNN training. 
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Figure 7. Bike summary January and February 

 

 
Figure 8. Bike summary May to December 

 

 
Figure 9. Load bike summary and GeoJSON file 

 
Data cleaning and preprocessing: 

 
Figure 10. Upload sociodemographic dataset 
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Figure 11. Data cleaning 
 
 

 
 

Figure 12. Clustering with enriched data 
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Figure 13. Migrate to final dataset 

 

4.2 Model training using Google Collab 
 
The training and evaluation of GNN models were implemented in Google Collab. 
 

 

 
Figure 14. Add label to real and synthetic stations 

 
 

 
Figure 15. Create dataframe for negative samples 
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Figure 16. Combine both samples to a final dataset 

 
 

 

 
Figure 17. Built graph structure 
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Figure 18. Define and train model 

 
 

 
Figure 19. Evaluate model 
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Figure 20. Identify optimal decision boundary 

 
 

 
Figure 21. Generate candidate points for prediction 
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Figure 22. Build graph structure for candidate points 

 
 

 
Figure 23. Predict and visualize 

 


