
Accepted Manuscript

An improved synchronization likelihood method for quantifying neuronal synchrony

Sina Khanmohammadi

PII: S0010-4825(17)30320-7

DOI: 10.1016/j.compbiomed.2017.09.022

Reference: CBM 2793

To appear in: Computers in Biology and Medicine

Received Date: 14 May 2017

Revised Date: 31 August 2017

Accepted Date: 29 September 2017

Please cite this article as: S. Khanmohammadi, An improved synchronization likelihood method
for quantifying neuronal synchrony, Computers in Biology and Medicine (2017), doi: 10.1016/
j.compbiomed.2017.09.022.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.compbiomed.2017.09.022


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

An Improved Synchronization Likelihood Method for
Quantifying Neuronal Synchrony

Sina Khanmohammadia,b,1

aCenter for Collective Dynamics of Complex Systems (CoCo)
bDepartment of Systems Science and Industrial Engineering

The State University of New York at Binghamton, 4400 Vestal Parkway East, Binghamton,
NY-13902, USA

{skhanmo1}@binghamton.edu

Abstract

Indirect quantification of the synchronization between two dynamical systems

from measured experimental data has gained much attention in recent years,

especially in the computational neuroscience community where the exact model

of the neuronal dynamics is unknown. In this regard, one of the most promising

methods for quantifying the interrelationship between nonlinear non-stationary

systems is known as Synchronization Likelihood (SL), which is based on the like-

lihood of the auto-recurrence of embedding vectors (similar patterns) in multiple

dynamical systems. However, synchronization likelihood method uses the Eu-

clidean distance to determine the similarity of two patterns, which is known to

be sensitive to outliers. In this study, we propose a discrete synchronization

likelihood (DSL) method to overcome this limitation by using the Manhattan

distance in the discrete domain (l1 norm on discretized signals) to identify the

auto-recurrence of embedding vectors. The proposed method was tested using

unidirectional and bidirectional identical/non-identical coupled Hénon Maps, a

Watts-Strogatz small-world network with nonlinearly coupled nodes based on

Kuramoto model and the real world ADHD-200 fMRI benchmark dataset. Ac-

cording to the results, the proposed method shows comparable and in some
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