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Introduction: Graph theory has been well succeeded in representing relation between elements. 

Techniques based on functional connectivity evaluation and graph measures, in neurosciences, have 

contributed to pathologies diagnosis, such as Parkinson, Alzheimer, depression [1]. 

Electroencephalogram-based (EEG-based) Brain Computer Interfaces (BCIs) have been proposed 

using this framework, which raised the possibility to improve the understanding of functional 

organization of mental processes that are fundamental for this emerging assistive technology. 

 

 Objective: This work aims to provide a friendly interface for evaluating functional connectivity and 

the underlying graph metrics from EEG signals collected by Open BCI hardware.  

 

Methods: We developed a Java-based interface that allows loading a text file from acquisitions 

performed by Open BCI or other BCI system. It allows users to apply a spatial common average 

reference (CAR) filter and to set updating graph rate, i.e., samples number for time window and 

overlapping samples number between consecutive windows. Functional Connectivity is evaluated 

with the use of Pearson’s correlation between electrodes, that when greater than correlation threshold 

(defined by user) it establishes the edges between nodes, representing connections between brain 

regions. Four graph measures can be evaluated by our interface using the GraphStream toolbox [2]: 

node degree, clustering coefficient, eigenvector centrality and betweenness centrality. The results 

with desired metrics can be exported to a text file. Figure 1 shows a study case, exposing the 

parameters control panel (left) and the difference between functional connectivity pattern obtained 

under right (middle panel) and left feet movement (right panel). The graph layout reproduces the 

default electrode positions on scalp used in Open BCI software. Moreover, nodes colors and sizes are 

related to its respective degree. The experimental protocol was approved by ethics committee of 

UFABC (CAAE: 51005615.2.0000.5594). 

 

   
Figure 1: (Left) Interface parameter control; (Middle) Functional Connectivity evaluated under right feet movement; 

(Right) Functional Connectivity evaluated under left feet movement. 

 

Relevance: This work presents a friendly graphical interface for functional connectivity analysis and 

brain functional organization investigation. The interface was integrated with low cost Open BCI 

acquisition hardware and GraphStream toolbox, a computational efficient graph analysis 

environment with high potential application for online operation, which outlines a natural perspective 

of this work. 
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