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Overview 
 

This report provides initial data on the event-marking stability of Emotiv Extender paired 

with EPOC+ for use in event-related potential (ERP) research. To achieve this, 1000 triggers 

were generated at 1000 ms intervals. Thus, the expected inter-stimulus intervals (ISIs) were 

1000 ms. Triggering stability was quantified by the mean and standard deviation of ISIs. A 

completely jitter-free triggering device would be expected to exhibit a mean ISI of 1000 ms 

with a standard deviation of zero (0).  

 

Two types of triggering methods were tested: 

1) Parallel port triggers delivered to Extender using MATLAB scripts.  

2) Arduino Uno triggers delivered to Extender using the MATLAB Support Package for 

Arduino. This is the same method as the triggering example provided by Emotiv in 

the Extender online manual (Example 3). 

 

EPOC+ was tested at both 128 Hz and 256 Hz. For comparison, parallel port triggers using 

the same MATLAB script (#1 above) were collected using Neuroscan SynAmps2. 

 

Levene’s test of the homogeneity of variance was used to compare levels of jitter between 

triggering methods. 

 

Results 
 
Interstimulus interval descriptive statistics. Means and standard deviations (SD) are presented. 

EEG Device Trigger Method 
Sampling 

Rate 
Mean ISI 
(samples) 

ISI SD 
(samples) 

Mean ISI 
(ms) 

ISI SD 
(ms) 

Neuroscan 
Synamps2 Parallel port 1000 Hz 1001.76 0.43 1001.76 0.43 

EPOC+ Parallel port to Extender 128 Hz 128.51 0.51 1001.80 3.99 

 Arduino Uno to Extender 128 Hz 128.51 0.70 1001.78 5.47 

 Parallel port to Extender 256 Hz 257.01 0.71 1001.76 2.76 

  Arduino Uno to Extender 256 Hz 257.01 1.04 1001.75 4.05 

 

Levene’s tests indicated that all Emotiv triggers exhibited significantly more jitter than 

Neuroscan triggers. However, the overall levels of jitter were small and were not likely to 

degrade or otherwise interfere with the collection of ERP data. 

https://au.mathworks.com/hardware-support/arduino-matlab.html
https://au.mathworks.com/hardware-support/arduino-matlab.html
https://emotiv.gitbook.io/extender-manual/hardware_triggering/example-3-matlab
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Histogram of ISIs for each of the triggering methods. 


