
 

 

 

Neuro-Integrative Connectivity (NIC) Workflow Component II: Data 

Analysis and Functional Connectivity Computation 

Version 1.0 

Section 0 — Licensing 

NIC is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 4.0 Unported License. 

For a full copy of the license and terms, see http://creativecommons.org/licenses/by-nc-nd/4.0/.  

Section 1 — Uses 

The software is intended to be used for the computation of pairwise measures of correlation among 

electrode readings obtained from electroencephalography (EEG). The current measures computed by the 

software are nonlinear correlation coefficient developed by Pijn et al. (Pijn et al., 1990), phase coherence 

developed by Mormann et al. (Mormann et al., 2000), and Pearson’s linear correlation coefficient. 

Additional functional connectivity measures will continue to be added to the NIC workflow.  

The program reads EEG data stored in files in the Cloudwave Signal Format (CSF), preferably generated 

by the companion NICConverter tool.  

Section 2 — Requirements 

● Java SE 8 or higher is required to run the software; Java SE 10 is available at 

http://www.oracle.com/technetwork/java/javase/downloads/index.html.  

 

● The software requires Javax JSON and Apache Commons Math JAR files. These should be 

contained in the JAR file for the converter. However, if there are issues, the required JAR files 

can be downloaded locally and added to the classpath during execution. 

 

○ JSON: JAR files for JSON processing are included in Java EE 7 or higher; Java EE 8 is 

available at http://www.oracle.com/technetwork/java/javaee/downloads/index.html.  

Alternatively, specific JAR files may be obtained at 

http://download.oracle.com/otndocs/jcp/json_p-1_1-final-spec/index.html.  

 

○ Apache Commons: The JAR file for Apache Commons Math is available at 

https://commons.apache.org/proper/commons-math/.   
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● CSF files should be separated into directories with one directory per patient. CSF files do not 

need to be located in the same directory as the EDF files; it is simply done here for convenience. 

(The EDF files used in this example were taken from the CHB-MIT Database that is publicly 

available on PhysioNet.) 

 
 

Section 3 — Single Event Processing 

Section 3.1: Invocation 

From the command line, navigate to the location of the jar file and enter 

java -jar NICCorrelator.jar <CSFDir> <results> <start> <end> <lag> 

<measureList> <channelList>  

with the following mandatory arguments: 

● CSFDir: The String filepath of the directory in which the CSF files to be analyzed are located 

● results: The String filepath of the output text file 

● start: The String representing the start time of the event, in the form DD.MM.YY,hh.mm.ss 

● end: The String representing the end time of the event, in the form DD.MM.YY,hh.mm.ss 

● lag: The floating point value representing the maximum possible displacement of time (forward 

and backward) in which to compute correlation 

● measureList: The String representing the comma-separated list of names of measures to be 

considered; current options include ALL, PEARSON, PHASE, and PIJN. 

● channelList: The String representing a comma-separated list of channels that will be 

analyzed 

The program will then automatically loop through the coupling measures indicated, in the order PIJN, 

PHASE, and PEARSON, and print the values to the screen for observational purposes. 



  

 

 

  



  

Section 3.2: Output 

The output of the program will be a text file in the location indicated by the results parameter. The 

text file is prefaced by a labeled list of the input parameters -- this is for verification purpose. The text file 

contains sections corresponding to the measures indicated in the order PIJN, PHASE, PEARSON. The 

sections will include the data printed to the screen during runtime, in addition to three comma-separated 

matrices that contain the maximal correlation values over the window, the times at which the maximal 

values occur, and the z-scores of the maximal correlation values, normalized over their collective average 

and standard deviation. 

 



  

 

  



  

Section 4: Batch Event Processing 

Section 4.1: Invocation 

From the command line, enter 

java -jar NICCorrelator.jar <config> 

where config is a mandatory String argument representing the filepath of a configuration text file 

where each line is a space-separated string of the parameters listed in the Single Event Processing section 

in the same order. 

 

The program will then automatically loop through each line of the configuration file as in Section 3. 

NOTE: Be careful that the names of the text files are distinct in each line. The program WILL overwrite 

any existing text files at the specified file path. 



  

 

 

 



  



  



  

 

  



  

Section 4.2: Output 

As in the Single Event Processing case, a text file will be generated for each line of the config file. 



  



  



  

 

 

Credits 

This software has been developed at Case Western Reserve University as part of a research project and 

includes contributions by Arthur Gershons  and Satya Sahoo (Project PI). 


