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Abstract:Aiding the disabled persons pose as a major 
challenge in the technology realm. A technology that 
would assist them to control the lights without the need to 
establish a physical touch to the switch would be highly 
beneficial. This paper describes the method to control the 
electrical lights in real time using electro-oculogram. The 
light ON OFF action was controlled by detecting the 
EOG signals which 
representstheblinkingactionandtransferringthe findings to 
amicrocontroller. 

 

1. INTRODUCTION 
 

One billion people, or 15% of the world's 
population, experience some form of disability, and 
disability prevalence is higher for developing countries. 
One-fifth of the estimated global total, or between 110 
million and 190 million people, experience significant 
disabilities which includes losing of legs and limbs. 
These disabled people have difficulty in performing day 
to day activities such as turning the lights ON or OFF. 

The world market is filled with various assistive 
technologies which would be beneficial for 
thedisabledpeopleonlyforaparticularextent.These devices 
are highly targeted for a specific set of disabled people, 
such as the prosthetic arm only 
targetsthepeoplewhohavelosttheirlimbs.Thebrain assistive 
technology based on Brain Computer Interface is an 
ambitious research field yet to be exploredgravely. 

In a Brain Computer Interface, the eventsare 
captured based on the EOG data which are in-turn used to 
emulate an action via a microcontroller. The accuracy of 
the system depends on various parameters such as the 
actual environment in which 
thesystemisusedandthedenoisingcapabilities.This paper 
describes the method to control the electrical lights by 
overcoming thesedifficulties. 

 

2. LITERATURE SURVEY 

In order to help elderly people, an Arduino based 

wheel chair is built using a Servo Motor which 
interactswith BraincomputerInterfacekit is 
programmed using an android [14]. EEG based 
brain controlled prosthetic arm using 
NeuroskyMindwave headset is developed that 
produce two main movements i.e., Flexion 
andExtensionoffingersinthearm[10].Anovel 

BCI built game working out pattern which 
enables valuation of continuous control performance is 
introduced [9]. BCI based interactions on Robot and 
its recent advancements is exposed in Brain Robot 
Interaction system [8]. Mostly most of research in 
home automation use eye blink as voluntary activity. 
Clustering and feature extraction techniques are used 
to identify eye blinks [6] in EEG wave form. Support 
vector Machine and Artificial Neural Networks are 
used for the classification of Eye Events from EEG 
signals. Both the techniques yield good accuracy 
[7].For Home automation lighting, eye blinking 
technique are used by closing and opening the eyes 
three times for every 2 and 3 seconds respectively [2]. 
More research in EEG waves 
aredoneforprostheticarmandhomeautomation [3,4,5]. 
For the above studies in EEG, characterization of 
alpha and beta waves is important [1] that includes the 
standards of the subject for both stroke and healthy 
person. The proposed technique eye blink-based 
EEGsignals for home automation system using deep 
learning mechanism. 

 
 

3. METHODOLOGY 
 

The development of the system can be carried 
out in series of stages. Hardware requirements, 
Software setup, Data acquisition, Data pre-processing, 
Action deidentification, Controlling mechanism, 
Testing. 
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A. HardwareSetup 

The hardware arrangement consists of a 
CytonOpenBCI module, a microcontroller, an electrical 
light, a python compatible device. Fig 1 shows the 
OpenBCICyton+Daisy module. The OpenBCI 32bit 
Board uses the ADS1299, an IC developed by Texas 
Instruments for biopotential measurements. 

 

 

 

Figure1.Cyton + Daisy setup 

 

OpenBCI also provides denoising features as well 
as scalability to use up to 16 electrodes. The python 
interpreter was used to process the raw EEG signal, 
todetecttheeventandtosendacommandtothereal- time 
database. The ESP8266 microcontroller gathers the data 
from the database to execute the command based on the 
detected event. The ESP8266 was connected to an 
external relay circuit which was connected to thelight. 

 

B. Software Requirements 

Software play the most vital role in the overall 
process. Python 3.7, OpenBCI GUI, Lab Streaming Layer 
(LSL), Arduino Integrated Development Environment 
(IDE). Fig 2 shows the OpenBCI GUI The OpenBCI GUI 
is OpenBCI is a powerful software tool for visualizing, 
recording, and streaming data from the OpenBCI Boards. 
Data can be displayed in live-time, played back, saved to 
your computer in .txt format, as well as streamed in live- 
time to third-party software such as Python. It can be 
launched as a standalone application or as a sketch from 
Processing (a Java-based programming language). 

Here the Arduino IDE is used to interact with the 
ESP8266. The python LSL library is used to 
communicate with the OpenBCI GUI to get theTime 
Series data from the GUI to the pythonIDE. 
 

 

 

Figure 2.OpenBCI GUI 

 
 
 

C. ElectrodePlacements 

A bunch of four electrodes were used to gather 
the EOG signals, of which two were used for noise 
cancellation purpose. Fig 3 shows the 10-20 system 
along with the electrode placement. Based on the 10- 
20 system the electrodes were placed in FP1, FP2, A1, 
A2. The FP1 and FP2 location provide the most 
needed EOG signal which contain the blink action. 
A1wasusedasreferenceandA2wasusedasground. 

 

 

Figure 3. Electrode Placement 
 
 

D. Light Control 

The light controlling mechanism is instantiated with 
the execution of Lab Streaming Layer. This is done by 
starting the network stream in the OpenBCI GUI with 
LSL protocol. 
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Figure 4. Process Flow 
 
 

A python script was developed calculate the 
average for each and every individual and thus then 
identify the number of troughs within a period of time. In 
a time-seriesdata,thetroughsweremoredifferentiable than 
the peaks. Fig 5 represents the working of the system. 

 

 
 

Figure 5. Workflow 

 

 

Fig4showstheprocessflowfordetectingthe 
blinkandcontrollingthelightswiththedetectedblink 
action. Initially the Lab Streaming Layer is 
instantiatedintheOpenBCIGUI.Oncethestreaming 
isstartedthepythonscriptisexecutedanditlooksfor any 
LSL streams in the network. If it detects anEOG LSL 
stream, a sequence of data from the stream is summed 
up for a duration of 10 seconds and then the average is 
determined. This average is then used to identify the 
blink action. The average value thus calculated is 
dynamically changed for every five 
secondssoastodecreasethechancesofnotdetecting the 
action. For every four seconds, the number of blink 
action done is sent to the real-time database. The 
ESP8266 then listens for input from thedatabase 
andthensendsthecommandtocontrolthelights.The 
program continues to run until the user stops the 
process. The accuracy of the system was determined 
bydividingtotalnumberofsuccessfuloutcomesover total 
number ofoutcomes. 

 
 

4.RESULTS 

The accuracy of the system was determined to be 
98%. The accuracy gravely depends on the type of 
environment, the electrode placement and type of 
electrodes used. Since EOG is used instead of EEG, 
the environmental noise artefacts can be neglected. 
The accuracy of the system was calculated by dividing 
the number of successful attempts 

overthetotalnumberoftestsconducted.Atotalof50 tests 
were performed comprising of single, double, and 
tripleblinks. 

 
 

5.CONCLUSION 

The system for controlling the electrical lights 
using EOG in real-time has been described in this 
paper. The types of electrodes, the electrode placement 
and their conductivity affect the system’s 
performance. The overall accuracy of the system was 
98% which shows that the lights can be controlled 
using EOG. The accuracy of 98% highly adheres to 
the fact that EOG can be used for controlling electrical 
appliance such as electric light bulbs. 
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