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Abstract- Brain computer interface technology is a highly 

growing research field. . Here we present the design and 

development of BCI systems based on detecting 

Electroencephalogram (EEG) signals from the user. Such a 

system is mainly useful for patients who are suffering from 

locomotive disorders such as locked-in syndrome. They can 

use this interface to communicate with their caretakers. Its 

contributions in medical fields are mainly in prevention to 

neuronal rehabilitation. Mind reading and remote 

communication have their own importance in various fields 

such as educational, self-regulation, marketing, security and 

also in fields of games and entertainment. This paper 

introducing brain computer interface technology in lie 

detection in criminal cases. 
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1. Introduction 

Brain computer interface is a communication 

technique between a wired brain and an external device.Here 

the word brain means the brain or nervous system of an 

organic life form rather than the mind. External device 

means any processing or computational device. It may be a 

simple circuits or silicon chips .The research on BCIs was 

started 30 years before. But from the mid 1990’s the working 

experimental implants is increased dramatically. It was 

actually started with a main focus on biomedical applications. 

It can help the person suffering from paralysis to write a book 

or to control a motorized wheelchair alone. So it is mainly 

designed to restore the sensory functions, transmit these 

sensory information in to brain, or stimulate the brain 

through artificially generated electrical signals. Then the 

scope on research has been widened to the non medical field 

also.It is now mainly focus on the development of hand free 

applications. Brain computer interface is a technology in 

which brain accepts and controls a mechanical devise as a 

natural part of the human body. That is the BCI is working 

by reading signals from the array of neurons and then use 

computer chip and programs to translate these signals in to 

action.  

One of the main challenges in developing BCI 

technology is the development of electrode devises or other 

surgical methods. Sumit Soman, B K Murthy et al,[1] 

presents in this paper that Brain computer interface 

technology was developed mainly for helping physically 

challenged people. There is BCI-based system for generation 

of synthesized speech, which works based on eye-blinks. It 

will be detected from the Electroencephalogram (EEG) 

signals from the user. These system is mainy useful for 

patients who is suffering from locomotive disorders .They can 

use this interface to communicate with their caretakers.  

 Gabriel Piresa et al,[2]  says in their paper that a 

brain-computer interface (BCI) will  translates brain signals 

into commands which is used to control computer applications 

or external devices. They provides a non-muscular 

communication channel.So they can be used by individuals 

with motor functions severely affected like mechanical 

switches, proximity sensors, adapted joysticks, voice 

recognition, head-trackers, eye-trackers, electromyography 

(EMG), elecotrooculography (EOG) and 

electroencephalography (EEG).In some cases the patients will 

enter in a locked in state with only some control such as eye 

movement and blinks.Then BCI technology is providing a best 

solution by translating their  needs in to commands and 

thereby providing a non muscular channel.  L.E.H. van 

Dokkuma,b, T. Ward b, I. Laffont a,c et al,[3]introducing that 

the use of brain computer interface for neurohabilitation.It 

involves the recording and decoding of brain signals 

generated by patients while they are trying to perform some 

actions. Then utilizing these signals for strengthen the motor 

imagery-based training, to generate a desired motor task and 

to to understand cerebral reorganizations. Prasant Kumar 

Pattnaik et al,[4] also says that brain computer interface 

provides an assistance to disabled persons. They will control 

the behavior of brain and receiving signals from other body 

parts of  the person and provides a communicating channel 

between brain and  an external devise. Alwasiti et al,[5] tells 

that BCI is a highly growing field.They have so many 

applications in medical field such as prevention to neuronal 

rehabilitation in case of  serious injuries. Mind reading and 

remote communication have their own contributions in 

different fields such as educational, self-regulation, 

marketing, security and also in fields such as games and 

entertainment.BCI will create a mutual understanding 

between the users and system. so many challenges also there 

in utilizing the brain signals. Timofei I. Voznenko1, Gleb A. 

Urvanov1, Alexander A. Dyumin1et al,[6] says in their paper  

that  the influence of affective activity on the quality of 

recognition of the cognitive commands is considered. To do 
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that  methods of excitation of a certain emotional state are 

used. Rohan Hundia [7]  tells about the development and 

testing of an interface system which can be used to control 

some external devices by controlling alpha waves through eye 

movement. The response generated through the eye 

movement  is detectedd and processed to control Robotic 

systems and smart home control. Ulrich Hoffmann et al,[8] 

says that the BCI  is a communication system that translate 

the brain signals in to commands for external devices.It is not 

using any peripheral nerves or muscles.  Bernhard 

Graimann, Brendan Allison, and Gert Pfurtscheller[9] gives a 

general introduction on brain computer interface. Wei Tuck 

Lee, Humaira Nisar, Aamir S. Malik et al,[10]Senior says 

about the usage of brain computer interface to control the 

home devices. TheElectroencephalographic signals (EEG) 

which are recorded from the brain activity will be  interfaced 

to a graphical user  interface on the computer screen.Then 

the users can use these GUI to control the home devices. 

 

2.  Existing System of BCI 

Our brain is completely filled with the neurons. 

Using dendrites and axons the individual nerve cells are 

connected to each other .At the time we think, feel, move or 

remember the neurons are at work by transmitting small 

electric signals between these neurons. The signals are 

carried out by potential difference of ions present on the 

membrane of neurons. Then these signals will be detected 

and interpret the meaning of that and then it will use to 

direct some devices. Here a set of electrodes which may be a 

device called electroencephalograph (EEG) will attached to 

the scalp. These electrodes can read the brain signals. It can 

also done by implanting electrodes directly into the gray 

matter of the brain or on the surface of the brain, beneath the 

skull.Then it will detect high resolution signals directly.In 

both cases the electrodes will measure the small difference in 

voltage and it will be amplified and filtered. Now a day’s 

computer programs are using to interpret these signals. 

Another type is sensory input BCI in which the functions 

happens in reverse. Here the computer will convert the 

signals from devices such as video camera in to voltages 

which are necessary to trigger the neurons. These signals are 

sent to the proper area of the brain and it will receive a visual 

image corresponding to what the camera sees. 

 

3.  Proposed System 

Lie detection test which is also called as polygraphy 

is a device used in criminal cases. It will measure the changes 

in various physiological variables when a person is asked a 

series of questions which are related to an issue under 

investigation. That includes blood pressure, respiration, pulse 

rate etc. Then a chart will be produced which is read by 

polygraph examiner.We can use brain computer interface in 

lie detection test. Because it can read variations in brain 

signal while facing the questions under investigation. So by 

detecting and analyzing those signals it can be identified 

whether it is true or false.  BCI system consists of four basic 

components.They include signal acquisition, signal 

preprocessing,feature extraction, and classification. Feature 

extraction component generates the discriminative 

characteristics for the improved signal, decreasing the size of 

the data applied to the classification component. Classifiers 

are translating the produced features into device commands 

 

 
 

A. Signal Acquisition 

 Measuring brain generated signals is one of the 

main components in BCI based system. Their will be 

voluntary neural actions generated by user’s current activity 

and the component will reflects it.The proper signal 

acquisition method and its measured phenomena are decided 

by the BCI application and the type of its intended users. 

(i) Invasive Techniques 

Invasive recording methods needed to implant the electrodes 

under the scalp.They can measure the neural activity of the 

brain in two ways.One is intracorticallyfrom within the motor 

cortex and the other one is on the cortical 

surface(electrocorticography (ECoG)). Their main advantage 

isthat they provide high spatial and temporal resolution, 

increasingthe quality of the signals that obtained and its 

signal to noiseratio. 

(ii) Intracortical 

In this method the electrodes will be planted under the cortex 

surface of the brain. It can be achieved using single electrode 

and also by array of electrodes that measure the signals 

coming out of individual neurons. The Electrode tips will be 

placed very close to the signal source and the arrays will be 

stable over a long period of time. Due to its relatively high 

spatial resolution, it is highly recommended in source 

localization problem. 

(iii) Cortical surface 

Electrocorticography (ECoG) is a less invasive option in 

recording methods. But at the same time it preserves the 

advantages of invasive approach also. Here the electrode 

grids or strips will implant over the cortex surface through 

some surgical operation. 

 

B.  Non Invasive Technique 

In this type of recording methods there is no need of 

implanting external objects into subject’s brain. Thus it 

avoids the surgical procedures for permanent device 

attachment which will be needed by invasive 

acquisition.There are various assessment methods for 

different types of measured signals which include functional 

magnetic resonance imaging (fMRI), 

electroencephalogram(EEG), functional 
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nearinfraredspectroscopy (fNIRS) and 

magnetoencephalography(MEG) 

(i) Magnetoencephalography (MEG) 

This is a non-invasive method which measures magnetic 

fields produced by electrical currents that occurring naturally 

in the brain. The magnetic signal coming outside of the head 

will currently acquired only using the method 

superconducting quantum interference device (SQUID).  

 

(ii) Functional magnetic resonance imaging (fMRI) 

 

fMRI will detects the changes in blood flow which is related to 

the neural activity in the brain using the device. Thus it helps 

to map the activities to the corresponding  brain areas which 

is known as source of localization problem. It will works 

based on the fact that any brain part usage requires the 

increase of incoming blood flow. It uses bloodoxygen- level 

dependent (BOLD) contrast. 

(iii) Functional near-infrared spectroscopy (fNIRS) 

fNIRS will measures blood dynamic in the brain to detect the 

neuronal activity. This is a non-invasive technique. To 

determine the blood flow  it uses light in the near-infrared 

range  

(iv) Electroencephalogram (EEG) 

Electroencephalography (EEG) is a recording method  of 

electrical activity along the scalp by measuring voltage 

fluctuations due to neurotransmission activity happening 

within the brain.These electrodes will be attached in a cap-

like device. So there are mainly two types of techniques 

invasive and non invasive. But invasive technique needs 

implanting surgery. So it is difficult to implement. So non 

invasive techniques can be used in lie detection methods. 

Then it will be easy for identifying the brain signals and their 

by detecting whether they are telling truth or lie. 

 

4.  Conclusion 

Brain Computer Interfacing is a technique which provides a 

channeling facility between brain and an external equipment. 

BCI  has applications mainly in fields like organizational, 

medical, transportation, games and entertainment, and also 

in fields like authentication and security. It also 

demonstrates the various devices used for capturing brain 

signals. There are two types of recording devices, invasive 

and non-invasive. Invasive category requires surgery for 

implanting electrodes.Due to their higher accuracy rates 

achieved spatially or temporally it will be used for critical 

paralyzed situations. The non-invasive category is widely 

spread in other application fields including lie detection 

methods due to its advantages over the invasive one. 
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