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Background 
Recent studies have suggested that in Autism Spectrum 
Disorder (ASD) patients, the functional connectivities 
between brain regions are altered. Hence, it is possible 
to predict the onset of ASD from the altered functional 
connectivity of an individual’s brain network.


Objective 

Our aim is to predict the development of ASD by 
examining an individual’s brain network using graph 
classification techniques from network science. 


Methods Results

Dataset 
The Autism Brain Imaging Data Exchange (ABIDE) dataset 
contains brain imaging data from 573 typically developed 
individuals and 539 ASD patients. Each brain network was 
preprocessed to create an undirected unweighted graph 
consisting of 116 nodes (brain areas). 

Figure 1: Two sets of brain regions which show prominent 
changes in functional connectivity in ASD patients.

Table 2: Accuracy predicting ASD using Decision Tree

Step 1: Feature Extraction

Step 2: Classification

The feature extraction step distills the most important information 
about the structure and connectivity of brain networks, which will 
be used for classifying these networks into two groups: typically 
developed or ASD group. We extracted low-dimensional features 
from the brain networks using two existing graph embedding 
techniques (graph2vec, sub2vec), as well as two algorithms that we 
implemented on our own (FastDSLO, MinAndRemove). 

Graph embedding

Figure 2: After feature extraction, individual brain networks 
are embedded as points in low-dimensional space.

We used two classifiers (Support 
Vector Machine, Decision Tree) to 
classify brain networks based on 
their extracted low-dimensional 
features. The classification results 
are compared to the ground-truth 
to obtain a classification accuracy. 

Figure 3: Classifying data 
samples in a 2D space.

Using graph2vec, we achieve the best classification accuracy 
across both classifiers in all subsets of data. Critically, over 
93% accuracy is reached for the Adolescents, Male, and 
Eyesclosed subset of data. For the Children dataset, we 
reason that the functional connectivity of the brain network 
hasn’t been fully developed yet, resulting in low discrimibility 
between the typically developed group and the ASD group.  

Table 1: Accuracy predicting ASD using Support Vector Machine

Key Takeaway
By applying graph embedding techniques from network 
science and classification techniques from machine 
learning, we can reliable predict the development of ASD in 
adults from their brain network structure with >93% 
accuracy. This work shows great promise in clinical 
application which aids the diagnosis of ASD.


