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ABSTRACT 

    This project aims at pain management without any medicine. The paralysed 

person will be able to lead a normal life with this device. It is done by stimulate the 

denervated muscles externally by electrical stimuli. The external device is capable of 

generating the signals as done by human brain. Paralysis is a state in which a person 

does not have any movement or sense of touch in the affected part .The cure of 

paralysis is one area which has eluded the doctors from succeeding for a long time. 

Doctors world over still ponder over how to achieve complete curing of this dreaded 

state or prevent this state to be more precise. Basically this state is due to the nervous 

system getting affected due to various reasons. Medicines are acidic in nature. The 

pain killers heat the body and helps in pain relief. Taking medicines is not permanent 

remedy for any disease. The basic idea of this project is to generate pulses using 

electronic components and pass it through the denervated nerves, which in turn enable 

the movement of muscles .This movement is very much required in order to make a 

particular action of the body. This pulse acts in a similar way to the pulse from the 

brain except that this is being given from external source. The muscle movement 

helps us to achieve the objective as said earlier. This project makes use of art of 

embedded technology, and it is low cost. It can be most relevant to pain management 

system people who are disabled though they are poor. 

Keywords: Denervated nerves, Paralysis, fMRI, MEG,PET 

INTRODUCTION                        

The study of brain activity during specific mental states has been explored by 

means of different methodologies in order to extract discriminating features for the 
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purpose of user recognition[1-8]. Specifically, brain activity can be recorded either by 

measuring the blood flow in the brain or by measuring the neurons’ electrical activity. 

To the first category belong approaches like functional magnetic resonance imaging 

(fMRI), which measures the concentration of oxygenated and deoxygenated 

hemoglobin in response to magnetic fields; near-infrared spectroscopy (NIRS), which 

measures the concentration of oxygenated and deoxygenated hemoglobin by means of 

the reflection of infrared light by the brain cortex through the skull; positron emission 

tomography (PET), which measures neuron metabolism through the injection of a 

radioactive substance in the subject. To the second category belong approaches like 

magneto-encephalography (MEG), which is sensitive to the small magnetic fields 

induced by the electric currents in the brain, and electroencephalography (EEG), 

which is sensitive to the electrical field generated by the electric currents in the brain. 

EEG recordings are acquired with portable and relatively inexpensive devices when 

compared to the other brain imaging techniques. Specifically, signal amplifiers with 

high sensitivity and high noise rejection are used to measure the voltage fluctuations 

on the scalp surface, resulting from the electric field generated by the firing of 

collections of pyramidal neurons of the cortex. The EEG amplitude of a normal 

subject in the awake state, recorded with scalp electrodes, is in the range 10 – 200 μV, 

and a healthy human brain has its own intrinsic rhythms falling in the range of 0.5 − 

40Hz. EEG based brain imaging techniques present a limited spatial resolution due to 

the physical dimension, in the range of several millimeters, of the surface electrodes 

usually employed in the acquisition setup, which limits the possible number of the 

electrodes covering the whole scalp[9-13]. 

A limited spatial resolution is also due to the dispersion of the signals, generated by 

the sources on the cortex, within the head structures before they reach the scalp. On 

the contrary, EEG techniques have a high temporal resolution, in the range of 

milliseconds, which allows dynamic studies to understand the underlying mechanisms 

by means of computational methods. In fact, information concerning for instance 

psychophysiological state, neurological and neuromuscular health, emotions, 

memory, the course of concentration, attention, levels of arousal, mental fatigue or 

workload during special tasks, and sensitiveness to external stimulation can be to use 

brain signals to convey conscious volition in EEG-based systems, like brain computer 

interface (BCI), and brain machine interface (BMI), aiming at controlling remote 
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devices by means of the interpretation of the brain electrical activity[14-17]. 

                  

 

NEED FOR THE PROJECT 

A largely studied and employed brain potential is the P300 ERP, especially used in 

BCI context. The P300 ERP is a positive deflection of the scalp potential which 

occurs around 300 ms after the onset of a task-relevant stimulus, with a centro-parietal 

focus. The most effective paradigm for inducing a P300 response is the oddball task. 

In this paradigm an infrequent but task-relevant stimulus is presented among frequent 

irrelevant stimuli. Different kind of stimuli can be employed to carry out such 

paradigm, and the characteristics of the P300 response will change with the type of 

stimulation, its timing, and with the task difficulty. In Figure, the topographic 

distribution of the brain P300 response is shown for a subject involved in an oddball 

paradigm, where the presented stimuli are different geometric shapes, and the subject 

is asked to detect just one specific shape among the others. For the particular case 

shown in the figure, a good brain response can be detected in central and parietal 

electrodes, as a much larger P300 amplitude (dotted-red line) related to target stimuli 

stands out from a baseline measure (blue line) obtained by averaging non-target 

responses. The P300 individual differences relate to amplitude, latency, waveform 

and scalp potential distribution and reflect psychophysiological aspects of individual 

central nervous system reactivity[18]. Another typically employed ERP stimulation 

protocol during EEG acquisitions is the elicitation of Visual Evoked Potentials (VEP), 

performed in order to analyze the way the brain perceives and processes visual inputs, 

to control BCI applications and to support neurological diagnosis. 
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                       Fig.1 electrodes hemisphere 

VEPs are evoked potentials that occur in the visual cortex, timelocked to a repeated 

sensory stimulation related to a subject’s visual field. Within VEP protocols no 

response or cognitive processing by the subject is required. The visual stimulation can 

consist for instance of checkerboard pattern reversal, flashing black/white images, 

pattern onset stimuli or photic stimulation. In a typical setup to elicit VEPs a flashing 

stimulus is displayed either at the center of a screen or through light-emitting diodes 

(LEDs) in the central visual field, since it causes a greater response amplitude[19-22]. 

Some interesting evidences have been obtained from the analysis of μ and β EEG 

rhythms recorded over sensorimotor cortex within the so-called motor imagery 

paradigm. Typically, during each acquisition session, subjects are asked to imagine 

moving for instance either a hand or a foot for few seconds when the cue representing 

the movement instruction appears on a screen. As reported in it has been observed 

that the patterns of μ and β rhythms desynchronization over sensorimotor cortical 

areas during motor imagery are similar to those during real performed movement. 

Moreover, in the same work principal components analysis on sample average signals 

has shown marked individual differences in motor-related EEG patterns, 

topographically and spectrally focused. More recently, EEG acquisitions have been 

performed during the so called “speech imagery”, aiming at recognizing the neural 

activities associated with speech production. In some protocols, enrolled subjects are 

instructed to imagine continuous vowel vocalization for few seconds from the onset of 

a specific cue which can be an acoustic signal or a task-representative image 

appearing on a screen[23-27]. Furthermore, when using SCPs introduced above, the 

users’ training for the SCPs voluntary control can be carried out as follows. Subjects 

are asked to move a cursor which appears at the center or at the periphery of a screen 

toward a target, by modulating the SCP amplitude.  
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Conclusion: 

First level test is completed MATLAB- GUI platform.In our human brain the 

information distribution is done through neuronal activity. This neuronal activity 

gives detectable electrical waves[28-33]. These waves are called brain waves. Brain 

signals have been recently investigated by the scientific community for their use in 

automatic people recognition systems. A brain computer interface is a new 

communication channel between the human brain and digital computer. The signal 

generated by brain is received by a human brain sensor and it will divide into packets 

and packet data transmitted to wireless medium. Then the wave measuring unit will 

receive the brain wave raw data and it will convert into a signal using MATLAB- 

GUI platform. Then the instructions will be sending to the home section to operate the 

modules (bulb, fan, TV)[34-36]. The project operated with human brain assumption 

and the home appliances on/off condition is based on brain waves using java coding 

and fuzzy logic. 
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