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1 Introduction

This configuration manual provides the full setup required to replicate the experiments
conducted in the research project Classifying Autism Spectrum Disorder via brain con-
nectivity and Graph Neural Networks.

The project uses fMRI data from the ABIDE dataset to construct functional brain
graphs, process node features, and train Graph Attention Networks (GAT) and Graph
Convolutional Networks (GCN) implemented in PyTorch Geometric.

The following aspects of the project setup are covered, with each section building on
the previous one from the initial setup to the final deployment:

• System and software requirements;

• Environment setup;

• Dataset download and processing;

• Model Execution;

• Results Interpretations;

2 System Requirements

The systems requirements are minimal and allow easy replication.

2.1 Hardware Requirements

Table 1 sensitizes the minimum hardware requirements.

Component Minimum Requirement
Processor Apple M3 or intel
RAM 8 GB
Storage 20 GB free

Table 1: Minimum system specifications
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2.2 Software Requirements

Table 2 sensitizes the software requirements.

Software / Tool Version Function
Python 3.10+ Core programming environment
PyTorch 2.0+ Deep learning framework
PyTorch Geometric Latest GNN layers (GAT, GCN)
NetworkX Latest Graph manipulation
NumPy / Pandas Latest Data processing
Nilearn Latest fMRI handling
Scikit-learn Latest Splits + metrics
Matplotlib / Seaborn Latest Visualisations
Jupyter Notebook Latest Running the code

Table 2: Software and tools required

3 Environment Setup

3.1 Python and Jupyter Notebook Installation

Below are the instructions for installing Python and the required software tool:

• Download and install the latest version of Python from the official website;

• Follow the installation instructions for your operating system;

• Once installed, install Jupyter Notebook via pip: pip install notebook

Once setup and installed, the Jupyter notebook can be launched by opening a terminal
or command prompt and typing ”Jupyter Notebook”.

3.2 Libraries and Packages

Ensure the following Python libraries and packages are installed. Figure 1 shows the
packages installing piece of code.

Figure 1: install packages
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Figure 2: import libraries

4 Project Structure

The project follows a modular structure. The main folder ”autism research” contains
all the essential notebooks to be run. The second file ”other-tests” includes adjacents
experiments for historical information. Figure 3 shows the project structure.

Figure 3: Project Structure

5 Data Preparation

5.1 Data Source

The dataset was sourced from ABIDE I. The module for downloading the data includes:

• downloads fMRI data via the Nilearn fetcher;

• stores metadata in csv;

• filters subjects with valid scans;
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• prepares paths used in later steps

Figure 4: Download phenotypes

Figure 5: Download preprocessed data

5.2 Data handling

Figure 5 shows the piece of code which handles the null and not interesting values.
Subjectd missing sex information and with excessive head motion were disconsiderated.

5.3 Graph Construction

The graph construction module includes:

• loads each fMRI timeseries;

• applies Fisher-z transform;

• normalises each region time series;
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Figure 6: handle missing data

• computes Pearson correlations (functional connectivity);

• keeps top-k strongest edges per node;

• builds PyTorch Geometric Data objects;

• saves.

Figure 7: Graph construction

6 Model Execution

6.1 SimpleGCN and SmallGATClasses

Figure 8 and 9 represents the GCN and GAT architectures, respectivelly.

6.2 Running experiments

Each experiment follows the same pipeline:

• Import graphs;

• Split into train/test;

• Build DataLoaders;

• Train model;

• Save metrics and bar charts.
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Figure 8: GCN Model

Figure 9: GAT model
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Five main setups for experiments were run.

• GCN full data split in 80% for training and 20% for test.

• GCN full data split in 80% for training and 20% for test.

• GAT men trained.

• GAT women trained.

• GAT balanced subset.
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