
International Journal of Basic and Applied Biology 
Print ISSN: 2394-5820, Online ISSN: 2349-2539, Volume 2, Number 6; July-September, 2015, pp. 352-358 
© Krishi Sanskriti Publications 
http://www.krishisanskriti.org/ijbab.html 
 
 

A Mind Controlled Mouse for Elderly People with 
Multiple Disabilities using Discrete Wavelet 

Transforms and Independent  
Component Analysis 

K. Padma Vasavi1, S. Radhika2 and G. Durga. K. Prasad3 
1SVECW 

2,3JRF, SVECW 
E-mail: 1padmavasaviece@svecw.edu.in, 2radhika.surampudi@gmail.cpm, 3prasadgudavalli@gmail.com  

 
 

Abstract—According to a statistical survey made by World Health 
Organization (WHO) India suffers from highest number of road 
accidents and out of which more than ten percent of them are  prone 
to head injuries. This scenario leads to patient’s death or make the 
victim to become comatose. Also, many different disorders can 
disrupt the neuromuscular channels through which the brain 
communicates with and controls its external environment. Brainstem 
stroke or spinal cord injury, cerebral palsy, muscular dystrophies, 
multiple sclerosis and numerous other diseases impair the neural 
pathways leading to communication and control which make the 
victims intellectually or physically disabled. Most often, the 
communication for paralyzed people is established by using a Brain 
Control Interface (BCI). Most of the existing systems had 
experimented Brain Computer Interface either with animals or 
healthy human beings. But, this paper focuses on movements of the 
mouse cursor controlled by a person with multiple disabilities. The 
mouse cursor movement would further be used by the disabled person 
to have a communication with his caretaker by means of the software 
developed by us. The proposed system uses discrete wavelet 
transforms for de-noising the muscular and cardiac signals. An 
independent component analysis is performed in order to extract the 
beta rhythms from the EEG signal. The mouse control is achieved by 
interfacing the mouse with a microcontroller which receives the 
operating voltages from the Data Acquisition System (DAS) which 
acquires and conditions the EEG signals coming from the user brain. 
The proposed system is tested on several young and elderly persons 
and is found to be working with more than 95% accuracy 

1. INTRODUCTION 

A Brain–Computer Interface (BCI) activates electronic or 
mechanical devices with brain activity alone. BCIs and BMIs 
allow direct brain communication in completely paralyzed 
patients and restoration of movement in paralyzed limbs 
through the transmission of brain signals to the muscles or to 
external prosthetic devices. We differentiate invasive from 
noninvasive BCIs: Invasive BCIs use activity recorded by 
brain implanted micro- or macro electrodes, whereas 
noninvasive BCIs use brain signals recorded with sensors 

outside the body boundaries. Advances in cognitive 
neuroscience and brain imaging technologies have started to 
provide us with the ability to interface directly with the human 
brain. This ability is made possible through the use of sensors 
that can monitor some of the physical processes that occur 
within the brain that correspond with certain forms of thought. 
Researchers have used these technologies to build brain-
computer interfaces (BCIs), communication systems that do 
not depend on the brain’s normal output pathways of 
peripheral nerves and muscles. In these systems, users 
explicitly manipulate their brain activity instead of using 
motor movements to produce signals that can be used to 
control computers or communication devices. 

The BCI systems are classified into dependent and 
independent systems based on the usage of brain activity. A 
dependent system uses the activity in the brain’s normal 
output path ways. An independent BCI system does not use 
brain’s normal output path ways. Based on the placement of 
electrodes, the BCI systems are classified into Invasive and 
Non-Invasive systems. 

The invasive systems involve attaching the electrodes directly 
to the brain tissue. The patient’s brain gradually adapts its 
signals to be sent through the electrodes. The non-invasive 
systems involve placing the electrodes on the scalp of the 
patient and taking readings. The non-invasive methods take 
Electroencephalogram (EEG) readings of the brain. An 
electroencephalogram is a measure of the brain's voltage 
fluctuations as detected from scalp electrodes. It is an 
approximation of the cumulative electrical activity of neurons. 

In 1950, Jase Delgado made the first wet brain implant on a 
living animal. In 1976, DARPA initiated the super BCI 
research. In the same year, Jacques J. Vidal has coined the 
term “BCI” and has proved that it can be used for 
communication. Researchers at Case Western University used 
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and delta waves using ICA for the EEG signal shown in Fig.  
4(b) is shown in Fig. 6. 

 

Fig. 6: Separated Alpha, Beta Theta and Delta Waves from  
Top Left Corner to Bottom Right Corner 

After separating the beta rhythms suitable thresholds are set 
for three excited states of the human subject. The thresholds 
are used for operating a mouse connected to personal 
computer. 

The details of the methodology are discussed in this section 
and the experiments made and results obtained in operating a 
mouse controlled by EEG signals are discussed in the next 
section. 

8. EXPERIMENTS AND RESULTS  

The experimental setup for the proposed methodology is 
shown in Fig. 7. Experiments were conducted on ten healthy 
volunteers in the age group varying from 18 years to 45 years 
to identify the required beta rhythms and the possible range of 
thresholds for distinguishing between state of excitement and 
state of relaxation. Later, the same experiments were repeated 
on elderly people in the age group of 65-70 years. Three 
specific experiments are conducted on each subject at different 
times in a day: once in the early morning when the subject is 
in a peaceful mood and the second during the peak working 
time where the subject is in highly stress mood and the third 
during evening time when the subject is completely exhausted 
and is physically weak compared to his morning’s strength. 

 
Fig. 7: Experimental Set-up 

The following experiments are conducted on the human 
subjects in order to determine the thresholds for active state 
and relaxed state: 

1. Eye Open and Close 
2. Colouring a single circle with single colour 
3. Colouring multiple circles with multiple colours 

The following are some of the observations which are made 
from the experiments made on volunteers for the research. 

Eye Open and Close: In this experiment, the subject is made 
to open and close their eyes repetitively to understand the 
agitation level of the brain for doing this simple action. Bio 
signal acquisition which acquires EEG signal at a sample rate 
of 128Hz and the real time data is continuously acquired for 
one minute duration for each subject.  

The results that are obtained at each location for the close and 
open eye feature are described below. The EEG signals at FZ, 
FPZ and CZ Positions of Subject1 are shown in Fig. 8.  

The EEG signals at FZ, FPZ and CZ Positions of Subject2 and 
Subject3 are shown in Fig. 9 and Fig. 10 respectively 

The red colour region in the graphs shown in Fig. 8, Fig. 9 and 
Fig. 10 corresponds to delta waves, green region corresponds 
to theta rhythms, blue region is that of the alpha waves and 
yellow region corresponds to beta waves 

Subject1. Gender: Male; Age: 27 

 
Fig. 8: EEG signals at FZ, FPZ and CZ Positions of Subject1 
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Subject2: Gender: Female; Age: 60  

 
Fig. 9: EEG signals at FZ, FPZ and CZ Positions of Subject2 

Subject3: Gender: Male; Age: 65Y 

 
Fig. 10: EEG signals at FZ, FPZ and CZ Positions of Subject3 

For young and healthy subjects this task is equivalent to doing 
nothing so theta regions are predominant when compared to 
other regions. On the other hand, this task has given some 
cognitive load on the elderly person, and their excitement is 
clearly indicated by the variations in the beta regions of the 
EEG signals. 

The next experiment made is to colour a single circle with a 
single colour. In this experiment also the volunteer’s age is 
varying from 25 years to 65 years 

The results are taken by placing electrodes at different 
positions like FPZ, FZ, CZ, and PZ. The results are as follows: 

Subject1. Gender: Male; Age: 27 

 
Fig. 11: EEG signals at FZ, FPZ and CZ Positions of  

Subject1 colouring Single Circle 

Subject2: Gender: Female; Age: 60  

As illustrated in the above Fig. s, the power spectral density of 
the beta waves is minimum amongst the other rhythms which 
indicate that the subject is in relaxed state. 

The next experiment is to colour three different circles with 
three different colours. The three circles are coloured as per 
the instructions given by the trainer at random intervals. 
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Fig. 12: EEG signals at FZ, FPZ and CZ Positions of  

Subject1 colouring Single Circle 

The red colour region in the graphs shown in Fig. 13 
corresponds to delta waves, green region corresponds to theta 
rhythms, blue region is that of the alpha waves and yellow 
region corresponds to beta waves 

 
Fig. 13: EEG Waves for Colouring Three Different Circles 

As shown in the Fig. , the signals in all the regions are 
changing according to the instructions given by the trainer. If 
there is good time between two instructions the persons brain 
is in the relaxed state. As the time between two instructions is 

less the excitement is predominantly observed in the beta 
region. 

The variations in Power Spectral Density of these rhythms for 
each of the experiment are given in Table I. 

Table I: PSD for various Features for Subject1 

Parameters Delta(%) Theta(%) Alpha (%) Beta (%)
Eye Open and
Close 

11 14 21 52 

Single Circle
Colouring 

13 15 21 49 

Multi Circle
Coloring  

14 15 20 50 

Left Eye Normal
Blink 

13 14 21 50 

 
A graph is plotted for the power spectral distribution 
percentage of each of the rhythms of the EEG signal and is 
shown in Fig. 14 

Then, three threshold levels are chosen for mouse right click, 
left click and movement of cursor position. 

The circuit diagram for interfacing the DAQ to 
microcontroller is shown in Fig. 15. 

 
Fig. 14: Power Spectral Density of EEG Rhythms  

 
Fig. 15: Schematic for DAQ-Microcontroller Interface 

Finally, all the subjects were able to control the mouse by 
doing all the operations. 
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9. CONCLUSION 

A Brain controlled mouse to operate a personal computer is 
developed. This mouse can be controlled by elderly people 
with multiple disabilities. The developed mouse control uses 
brain signals de-noised by wavelet filters and the blind source 
separation of beta rhythms is performed using an Independent 
Component Analysis. Its performance is tested on several 
human volunteers in the age group of 25 years to 65 years and 
is found to be working well with almost 100% efficiency 
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