
3rd International Conference on Multidisciplinary Research & Practice                           P a g e  | 178 

Volume IV Issue I                                                                    IJRSI                                                                          ISSN 2321-2705  
 

Biomedical Signal Detection using Raspberry Pi and 

Emotiv EPOC 
 

Krishna Tejwani, Jaydip Vadodariya, Dipesh Panchal 

1
Electronics & Communication Engineering Department, Institute of Technology, Nirma University, Ahmedabad 

 

Abstract— This paper gives hardware and software interfacing 

about the biomedical signal procession using raspberry pi. This 
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I. INTRODUCTION 

CI stands for Brain computer interface this technology 

enables to control electronic devices with help of human 

brain emotive epoc is such a product which gives brain signals 

and records them for users and let the users use them for their 

applications. 

Emotiv Epoc+ is nowadays widely used for various 

applications like controlling objects using EEG signal, Like in 

Home automation. But the limitation present these days is that 

it’s is not still fully compatible with Linux or Debian based 

system as Debian and Linux are widely used to reduce 

computation load and can be easily used by small systems 

with low configurations example of such a system is raspberry 

pi which is low cost highly reliable computer used widely 

today. 

Emotiv epoc+ was developed for gaming purpose 

and was widely accepted by people but later on it finds its 

applications in other fields like in medical applications ECG 

signals from brain, For Computer gaming, for Stand alone. 

Applications it is also useful in robotics, in home automation. 

A. Introduction to EPOC+ 

 It has 14 EEG sensors plus 2 refringence sensors  
 It has 14/16 Bit Voltage resolution. 

 It is also compactible with android 4.4.3. 

 It has inbuilt magnetometer, accelerometer and gyro. 

 It has in-built 680 mAh battery. 

 It uses Bluetooth for its communication with the 
devices such as laptop or personal computer or 
raspberry pi etc. 

 Inbuilt notch filter for 50, 60 Hz mains signals. 

 Flat response for 0.16 Hz to 43 Hz signal. 

 It has sampling rate of 2048 samples/sec and is 
down-sampled at 128-256 samples per sec per 
channel. 

[1]
 

 

Fig 1. Emotiv Epoc+ photo 

There are some variants in the market available for the 

Emotiv epoc+ like NuroSky, Aurora Dream Headband etc. 

Still, emotive epoc+ is the best option available in the market. 

B. EEG signals from Emotiv epoc+ 

We are using emotive community sdk to create an 

environment for the epoc+ on raspberry pi. Emotiv epoc+ 

gives high resolution output of brain waves in the digital form 

(14 bit) so it gives every minor detail about the brain wave so 

it is highly reliable for signal processing using brain waves.  

II. RASPBERRY PI 

 Raspberry Pi is lightweight and used with Linux. As all 
know Linux is also lightweight, it supports multiple 
programming language also. Raspberry Pi has inbuilt GPIO 
pins which can directly be interface with the hardware 
according to the program making it flexible for the user to 
use. We have chosen Linux based Debian OS to perform 
computation of signals using python on raspberry pi. Python 
is a powerful language which can used to perform heavy 
calculations easily and computationally faster. 

 Python is powerful language which is computationally 
faster than other languages. It has vast developer community. 
It has simple structure and it can be easily interpreted.  

 
 

B 
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Fig. 2. Raspberry Pi model 2B. [2] 
 

A. Features of Raspberry Pi 
[2]

 

The Raspberry Pi 2 Model B is the second-generation 
Raspberry Pi. It replaced the original Raspberry Pi Model B+ 
in February 2015. Compared to the Raspberry Pi 1 it has: 

 A 900MHz quad-core ARM Cortex-A7 CPU 

 1GB RAM 

 Like the (Pi 1) Model B+, it also has: 

 4 USB ports 

 40 GPIO pins 

 Combined 3.5mm audio jack and composite video 

 Camera interface (CSI) 

 Display interface (DSI) 

 Micro SD card slot 

 Video Core IV 3D graphics core  

 Full HDMI port 

 Ethernet port. 

III.    DETECTION OF EEG SIGNALS 

A. EMOTIV - SDK 

By using Emotiv SDK we are setting up the 

environment for detection of EEG signals. We are using 

community SDK version developed by Emotive Group. This 

module is run with the help of python. Supporting 

dependencies required python modules are as below: 

 pyusb 

 pycrypto 

 numpy
[3]

 

 scipy 

 matplotlib 

Python Emotiv module is used to get sensor date continuously 

in python shell. 
[4] 

This Module Returns the individual sensor data on python 

shell and also gives data from gyro sensor. And based on 

individual sensor data we can decide that which sensor is 

active at the most at present and based on which computation 

can be done. This Module can operate with any ARM or 

INTEL based systems. This module was developed by 

keeping developers in centre to involve them for new 

innovations and develop new applications. 

 

Fig 3. Detection of Emotiv signals Using Python- Emotiv Module on 

raspberry pi. 
[4]

 

The output from this module is shown in fig. 4. Where it 
shows individual data from each sensor.  

B. EPOC-Live 

 This Module is available from GitHub library from an 
independent developer Minetics Lab. This library is helpful 
to get graphs of individual node present on Emotiv epoc so 
every fine detail of signal is presented in time domain and 
one can also this time domain signal to frequency domain by 
using FFT algorithm implemented in python to perform real 
time computation. 
 

  
Fig. 4. The Real-time signal from all the nodes taken using Epoc live 

module. 
[5] 



3rd International Conference on Multidisciplinary Research & Practice                           P a g e  | 180 

Volume IV Issue I                                                                    IJRSI                                                                          ISSN 2321-2705  
 

 This module is basically giving the data from all the 
nodes present on epoc+ and is useful to get data from the  
sensors and it saves this data in text format and this can be 
used for computation using some other script like in octave 
and python matplot library.  
 

IV. APPLICATIONS 

Systems like this can be used for various applications like 

 Military applications: Driver less fighter Planes. 

 Medical applications: Portable EEG machine, 

Automated Wheelchair for physically disabled 

persons. 

 Commercial applications: Home Automation, Driver 

less automated car. 

 

V.  CONCLUSIONS 

 
Basically, in this topic we are trying to implement 

the Emotiv epoc+ system using raspberry pi because EEG 

signal has great potential but problem with this technology is 

that is is kept open for windows and mac clients only but this 

system is too bulky OS for small computation systems which 

are designed to run with low power requirement like raspberry 

pi which is low cost with high computation power. Newer 

days raspberry pi is widely used for most of applications and 

in such scenario if such systems can be controlled using 

technologies like Emotiv epoc+ then the complete smart 

systems can be developed with faster processing and low 

power requirement. 
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