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Abstract 

Developing an EEG (Electroencephalography) device to read the brain waves and send the data to the computer for further 

processing through a machine learning based platform developed by us. This processed data will be later used for feeding as input 

into a computer video game. This type of technology can bring revolution in the gaming industry as well as the way a man interacts 

with the computer. This technology has a huge scope in many fields such as medical, defense etc. And this project will only 

demonstrate the basic technology and provide an easy platform for further useful and cost effective development in this field. 

Developing an open source platform will help in a crowed-sourced community working on this untethered technology.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Major thrusts combining neuroscience, sensor chip design, and software development have already shown remarkable 

advancement, regardless of many uncertainties and challenges. Brain–computer interface (BCI) headsets, which are injecting new 

break points in games and entertainment, deliver desirable special effects, aiding wellness training and rehabilitation. This article 

summarizes the brain signal processing algorithmic approach in achieving the level of interpretability of brain signals to date. The 

emergence of imprecise brainwave headsets in the commercial world is illustrated. Current tools for research and future 

development are discussed, with a recommendation to standardize the brain signal databank, anticipating its reach to big data. 

Developing a machine learning platform is going to change the BCI game entirely and an open source platform will provide a 

crowed-sourced community working on the technology.  

II. BACKGROUND  

In 1929, neuroscientists started to observe the primary currents generated by synchronous firing of large populations of neurons in 

the brain. The secondary currents induced as the extracellular return currents are measurable as extra cranial electric potentials by 

electroencephalography (EEG), reflecting human cognizance. These research activities intensified after the 1970s. The Wadsworth 

Center in New York [15] created a BCI system that incorporated electronic signals from the brain into a novel communication-and-

control device in1991, using as many as 75 sensors. However, this device required institutional electronic expertise, and it was very 

costly. It took the next 20 or so years for a consumer-grade product to be introduced. Since 2012, BCI headsets using one to nine 

sensors have entered the market, with some examples demonstrated in Figures 1 and 2, where sensor placements have also been 

indicated for various settings based on standard P300 EEG detection locations on the scalp. A road map that highlights the BCI 

technology development is shown contrasting with the original research focus on brain signal processing algorithms with the advent 

of many products ‘introduction of headsets.  

III. PROBLEMS ASSOCIATED AND PROPOSED SOLUTION 

 Usability Challenges 

They express the limitations facing the user acceptance of BCI technology utilization. They include the issues related to the training 

process necessary for classes’ discrimination. Information transfer rate (ITR) is one of the system evaluation metrics that combines 

both performance and acceptance aspects. 
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 Training Process 

Training the user is a time-consuming activity either in guiding the user through the process or in the number of recorded sessions. 

It takes place either in preliminary phase or in the classifier calibration phase. The user is taught to deal with the system as well as 

to control his n her brain feedback signals in the preliminary phase, while in the calibration phase, trained subject’s signal has been 

used to learn the used classifier. One of the commonly investigated solutions to this time-consumption problem is to employ single 

trial instead of multi-trial analysis, which is used for enhancing signal to noise ration and placing the burden of small training size 

on subsequent BCI system components to handle.  

 Information Transfer Rate 

It is the widely used evaluation metric for command BCI systems. It depends on the number of choices, the accuracy of target 

detection, and the average time for a selection. Thus compared to imagery BCI, selective attention strategies achieve higher ITR 

as their offered choices are larger. 

 Technical Challenges 

They are issues related to the recorded electrophysiological properties of the brain signals which include non-linearity non-

stationarity and noise, small training sets and the companying dimensionality curse. 

 Non-Linearity 

The brain is a highly complex nonlinear system in which chaotic behavior of neural ensembles can be detected. Thus EEG signals 

can be better characterized by nonlinear dynamic methods than linear methods. 

 Nonstationary and Noise 

Nonstationary attribute of electrophysiological brain signals represents a major issue in developing a BCI system. It originates a 

continuous change of the used signals over time either between or within the recording sessions. The mental and emotional state.  

IV. EEG DEVICE  

EEGs are a noninvasive approach to investigate your cerebrum. While the mind is to a great degree complex, zones of it can bolt 

into roundabout terminating designs, bringing about obvious cerebrum waves that one can see with the correct hardware. Power 

of these waves change contingent upon your inside state. The waves we will be most effortlessly ready to recognize are alpha and 

beta waves - alpha waves happen at around 8-12 Hz and when measured from the frontal projection give a gauge of how loose a 

man is, while beta waves are around 12-30 Hz and relate to how much a man is concentrating. 

The grouping of each wave can likewise inform more particular things regarding your idea designs relying upon where you 

measure them from. For instance, alpha focuses on the left engine cortex increment when you consider moving your correct hand. 

Despite where you're taking estimations, taking a gander at the convergences of waves progressively - a procedure called 

biofeedback - can give you considerably more prominent control over them.  

The go for this undertaking is to be effectively accessible and comprehended by individuals of each innovation foundation. For 

those electronically clever, I will incorporate in advance a concluded schematic so you can bounce directly into making it yourself. 

For those that need more direction, I will incorporate a nitty gritty portrayal/clarification of each segment of the circuit, 

demonstrating to you what it does and why you require it. 

 
Fig. 1: 
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V. SOFTWARE DEVELOPMENT  

A little foundation on the FFT. Information can be spoken to from numerous points of view, two normal routes being in time and 

recurrence. Speaking to data into recurrence space typically sums to demonstrating information as the blend of a great deal of sine 

waves with different frequencies and amplitudes. On the off chance that you have an unadulterated sine wave, say wavering at 1 

Hz, you would see the sine wave we as a whole know and love in the time space, however in the recurrence area would simply 

observe one line at f = 1. On the off chance that in time you had a wave that was made by including one sine wave at 1 Hz, and 

one that was a large portion of the abundancy the first yet at 2 Hz, in recurrence you would see two lines - one at 1 Hz with a 

stature of 1, and one at 2 Hz with a tallness of 0.5. 

 
Fig. 2: 

From this, you can speak to exceptionally confused signs (any flag!) as a mix of a number (once in a while a vast number) of 

sine waves. The most well-known approach to change over signs from the time area to recurrence is with the FFT (Fast Fourier 

Transform). It does precisely what I simply portrayed - it takes as info an area of time space flag, and yields groups relating to the 

centralization of specific scopes of frequencies in that flag. This information can without much of a stretch be envisioned by 

showing each band as a bar with a specific tallness, as I did in the code. This program is extremely only an information 

procurement/representation one. There are a LOT of things you can do with this circuit - I urge you to truly play around with it 

and make a big deal about your own! The following stage is a discretionary one itemizing something somewhat more fun that I 

made with the kind of information procured in this program. 

VI. CONCLUSION  

So as we have seen above that still a lot’s of work is needed to perform an adequate BCI based prototype presentation. But some 

innovative ideas such as developing an ML based environment for processing the data will help in bringing more accuracy to the 

project. More training will keep result in even better results every time.   
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