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Who we are 
We are a world class team of clinicians, neuropsychologist, neuroscientists, computer 
scientists and biomedical engineers working to tackle unsolved and ever present 
problems to enhance important aspects of our society's quality of living.With over 15 
years of combined electrophysiology training, experience, and expertise, we provide the 
most specialized and refined electrophysiological data analysis services.  

 

Our Goals 

We strive to develop methods and algorithms for novel brain signal processing and 
biomarkers to quantify the performance of the brain and body.  

 

What We Provide 

We provide consulting and collaboration with research centers and organizations 
developing biomarkers using brain signaling (EEG, MEG, ERP) and behavioral data. Our 
unique formulate DSSD (Decision Support System Design) based on clinical data 
quantifies the progress of treatment and reports results to clinicians, patients, 
pharmaceutical & insurance companies. 
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Services - Details 
The Most Thorough EEG/ERP/QEEG Processing Pipeline   
Our team of experts can help you from setting up an EEG/ERP/QEEG lab for both clinical                
and educational purposes to cleaning, processing and interpreting electrophysiological         
data. We provide a Full Quantitative EEG (QEEG) analysis, interpretation and           
comprehensive report. 

EEG Deep Cleaning: The Highest Signal to Noise Ratio    
The first step to a high-quality and reliable analysis of EEG/ERP/QEEG data is to have               
clean data. We provide in-depth cleaning and de-noising of your data with manual and              
sophisticated methods developed, refined and tested by our experts. If requested, we            
apply an Independent Component Analysis (ICA) method to reject eye blinks, eye            
movement (EOG), muscle movement (EMG), heart beats (EKG) and pulsation, line noise            
and other types of artifacts which may affect the signal quality. After our thorough              
cleaning, your data will be artifact free and the signal to noise ratio (the quality of the                 
data) will be improved drastically. This process vastly reduces the amount of noise and              
artifacts in your data above and beyond basic data cleaning processes. You are then left               
with data with the signal to noise ratio (the quality of the data) drastically improved for                
the most superior analysis and interpretation possible. 

Complete QEEG Analysis for Resting (Eyes Closed and Open) data  
The cleaned data will then be a review with automated seizure and spike analysis              
performed as necessary. Database analyses includes the use of NxLink for eyes closed             
and Neuroguide for eyes open data. Eyes closed and open data will also be processed               
through the NREP database for a comprehensive Multivariate Coherence Analysis. For           
repeat QEEGs, the NREP Compare program will also be used to measure changes from              
one EEG to the next, which can be crucial for assessing treatment response,             
developmental and temporal changes. All analyses will be reviewed during the online            
consultation. 

Evoke Related Potential Analysis   
After our EEG Deep Cleaning step, the data will be epoched based on events of interest.                
Often this will take the form of a stimulus-locked and/or response-locked analyses. Our             
well-established and detailed data processing pipeline will provide you with ERP           
components and their specifications (amplitude, latency, and other features for          

 

 

 

 



 

individualized interests) in both channel and source spaces. This service can include            
an analysis to demonstrate the relationship between behavioral data (reaction time           
and accuracy for example) and electrophysiological data to investigate the link between            
sensorimotor cortices and possible biomarkers of illness or treatment response. 

Spike/Seizure Analysis    
This service includes a review of the raw EEG with automated seizure and spike              
analysis. This service assumes that all other QEEG analyses (including an NREP            
Multivariate Coherence Analysis) has been performed and will be sent to us for review. 

Power Spectrum Analysis   
In this service we compute a time-frequency analysis to measure and quantify the             
power of the EEG spectrum, such as the commonly defined EEG frequency bands; delta,              
theta, alpha, beta, gamma. This can include an analysis and quantification of            
individualized alpha power, commonly sought by clinicians.  

In an Advanced Event-Related Power Spectrum Analysis we can compute EEG           
frequency band power in relation to particular events of interest. We epoch the data to               
either stimulus-locked or response-locked events and quantify the amount of          
synchronization and/or desynchronization of the spectral activity. This analysis         
provides a detailed temporally-specific understanding of how certain events relating to           
cognitive and behavioral function are linked to EEG spectral activity.  

Advanced Brain Connectivity Analysis   
Modern neuroscience research is moving beyond the separate conceptualization of          
differing brain regions towards a multimodal approach to understand the complex           
communication patterns (“connectivity”) between differing brain regions. The increased         
focus and value in the use of multimodal experiments provides a more comprehensive             
understanding of neural connectivity to link the underlying neurophysiological         
mechanisms to behavioral and cognitive phenomena. Indeed alterations of brain          
connectivity patterns in neurodevelopmental and other disorders have been reported in           
recent research ( Coben and Rezazadeh,2015).  

The analysis and conceptualization of brain connectivity is the type of strenuous            
neuroscientific advancement our team demonstrates as the most advanced and          
specialized area of expertise. Through our Brain Connectivity Analyses we demonstrate           
refined and advanced measures of how various regions of the brain are connected and              
communicate with one another. We specialize in various measures of functional           

 

 

 

 



 

connectivity and effective connectivity and as such offer 1) Brain Coherence           
Analysis, 2) Brain Causality Analysis and 3) Graph Theory Analysis. 

Brain Coherence Analysis 
Our Brain Coherence Analysis provides insight into neural functional connectivity by           
demonstrating the communication pathways between differing neural regions and         
regions central to neural communication as a hub. The Brain Coherence Analysis            
measures the levels of spectral correlation and synchronization between different          
neuronal populations during behavioral and cognitive changes. Eyes closed and open           
data (or ERP data) will be processed through the NREP database for a comprehensive              
Multivariate Coherence Analysis. This analysis assumes that the data sent to us has             
already been competently and thoroughly artifacted and cleaned. This also assumes           
that previous quantitative power analyses has been performed by our staff or by others              
and transferred to us for review. 

Brain Causality Analysis and Brain Movie  
As a complementary analysis building upon the Brain Coherence Analysis advanced           
derivatives of the Granger Causality (GC) Analysis demonstrate how different brain           
regions talk to each other. GC is a data-driven approach based on linear regressive              
models, used to explore causal dependencies between brain regions by investigating           
the directed information flow (or causality) in the brain (Coben and Rezazadeh, 2015).             
Thus, GC estimates if a certain brain process is a Granger-cause of another brain              
process. We will create a video file based on your data which demonstrates how strong               
the information (neural signal) flows from one region to another region of the brain. This               
video includes information such as the number of short-range and long-range           
connections between brain regions which can be used as an identifier for many             
disorders including Autism, ADHD, Schizophrenia, Epilepsy and others. This analysis          
assumes that the data sent to us has already been competently and thoroughly             
artifacted and cleaned by our staff or by others and transferred to us for review. 

Graph Theory    
Graph theory is a mathematical method of modeling and quantifying the relationships            
between electrodes (“nodes”) in a specific brain network. Our unique data processing            
pipeline extracts the: 1) Average Clustering Coefficient: the probability of a nodes            
neighbors also being connected to each other; 2) Characteristic Path Length: the            
average number of edges along the shortest paths between all possible pairs of nodes;              
3) Global Efficiency: how efficient the network is in transferring information, and is             

 

 

 

 



 

inversely related to the average shortest path length; and 4) Modularity: how well the              
network can be compartmentalized into modules of nodes with high intra-module           
connectivity, and low inter-module connectivity (Rubinov and Sporns, 2010).  

In some neurodevelopmental disorders (ADHD and autism, for example) brain networks           
have often been described as having decreased network integration, instead displaying           
increased network segregation (Lin et al., 2014), as well as decreased global            
efficiencies (Wang et al., 2009). Our unique analytic methods provides insights into            
alterations in functional brain connectivity, which can in turn assist with the            
identification of robust biomarkers for neurodevelopmental disorders.  

Biomarker Extraction 
By definition, a biomarker is "a characteristic that is objectively measured and evaluated             
as an indicator of biological processes, pathogenic processes or pharmacological          
responses to an intervention." Using the extracted features from time, frequency,           
coherence and connectivity analysis, we design a decision support system with           
advanced artificial intelligence technologies to monitor the effect of interventions and           
also classify healthy and patient subjects with high accuracy. 

Consultation Only 
An online consultation is provided with all levels of EEG/ERP/QEEG analysis. Choosing            
consultation only indicates that all needed EEG/ERP/QEEG have been performed and           
that these will be reviewed during our time together. 

Training Courses 
We provide both short and in-depth courses with a variety of topics from understanding              
EEG basics to advanced topics in EEG processing and neural analysis. We truly believe              
the scientific and clinical world is in need of an enriched and more clearly defined               
understanding of EEG basics, processing, analysis and the clinical applications. These           
are the things that fascinate us most! 

Supervision 
This includes online supervision of EEG recordings or clinical work focused on the             
practice of neurofeedback or other neuromodulation strategies and treatments. It is           
often helpful for the patients reviewed during this time to have previously undergone a              
QEEG and consultation with us. 

 

 

 

 



 

Practice Building & Management 
This includes time spent in an online consultation surrounding discussions of practice            
development and growth. This often includes ideas regarding assessment strategies,          
neuropsychological testing, data collection and management and how to integrate such           
findings to assist in increasing efficiency of therapeutic interventions. Other services           
are available within this category and may include advice regarding education, training            
and overall knowledge and skill development. 
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EEG Processing  
Training Course Outline 
 

1. INTRODUCTION TO EEG AND ERP 

☒ Electrophysiology of EEG and ERP (30 min)  

☒ Technical concerns for EEG recordings: Sampling Frequency, Number of Channels, 
Recording Reference and Ground. ( 30 min)  

☒ Noise and Interference  ( 45 min)  

☒ ERP Components  (45 min)  

 

2. PREREQUISITE FOR DATA PROCESSING  

☒ Fourier Transform (30 min)  

☒ Filters  (30 min)  

☒ Independent Component Analysis ( 150 min): 

   -What is ICA?  

   -ICA maps and source activations.  

   - Utilizing ICA for noise removal procedures.  

 

3. WORKING WITH EEGLAB  

☒ Loading Data into EEGLAB ( 20 min)  

☒ Channel Locations, Plotting Channel Spectra and Maps ( 40 min)  

☒ De-noising and filtration (40 min)  

☒ Extracting Data Epochs (60 min)  

   -Selecting Data Epochs and Comparing Multiple Datasets  

 

 

 

 



 

4. ADVANCED TOPICS  

☒ ERP and EEG Dynamics & Time-Frequency Analysis ( 90 min)  

☒ DIPFIT (60 min):  

   -Headmap Warping  

   -Source localization and dipole modelling  

☒ Connectivity Analysis :Coherence , Correlation , Phase difference ( 90min) 

 

5. BIONECT: BIOMARKER NEURAL CONNECTIVITY TOOLBOX  

☒ Whole brain connectivity analysis ( 120 min)  

☒ Granger causality analysis (120 min):  

   -Introduction to the Granger causality  

   -How to use the toolbox and generate reports  

 

6. HANDS ON AND Q&A 

☒ Working with EEGLAB (120 min)  

☒ Advanced Topics  (120 min)  

☒ BioNeCT (120 min)  

 

7. TECHNICAL REQUIREMENTS  

Please visit http://sccn.ucsd.edu/wiki/EEGLAB_hardware_and_software_recommendations 

For the BIONECT toolbox and inquiries please contact: i_rezazadeh@yahoo.com, 
advanced.eeg.processing@gmail.com 

 

LIKE US ON OUR FACEBOOK PAGE TO GET A FREE CATALOG 

AND CONSULTATION! 

 

 

 

 


