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Abstract—Visual signal processing in human beings occurs in the 

occipital lobe of the brain. The signals that are generated in the brain 
are universal for all the human beings and they are called Visual 
Evoked Potential (VEP). Generally, the visually impaired people lose 
sight because of severe damage to only the eyes natural photo 
sensors, but the occipital lobe will still be functioning. In this paper, a 
technique of artificially generating VEP is proposed to enhance the 
visual ability of the subject. The system uses the electrical 
photoreceptors to capture image, process the image, to detect and 
recognize the subject or object. This voltage is further processed and 
can transmit wirelessly to a BIOMEMS implanted into occipital lobe 
of the patient’s brain. The proposed BIOMEMS consists of array of 
electrodes that generate the neuron potential which is similar to VEP 
of normal people. Thus, the neurons get the visual data from the 
BioMEMS which helps in generating partial vision or sight for the 
visually challenged patient. 

 
Keywords—Visual evoked potential, OpenViBe, BioMEMS, 

Neuro prosthesis. 

I. INTRODUCTION 

HE brain is the most complex part of the body. The 
function of the human body is frequently associated with 

the signals of electrical, chemical, or acoustic origin. Such 
signals convey information which may not be immediately 
perceived but which is hidden in the signal's structure. This 
information has to be "decoded" or extracted in some way 
before the signals can give meaningful interpretations. The 
neural signals reflect the properties of their associated organs, 
and decoding this signal is found to be very helpful in various 
diagnoses. 

VEP is one such signal that indicates the eye’s electrical 
activity; it is widely used in eye-related research studies. The 
generation of VEP by applying various signal processing 
algorithms and simulation helps to develop a system which 
aims to provide a functional central vision to assist with tasks 
such as face recognition and object detection.  

Since visually impaired people have damaged eyes, the 
reason of their loss of sight is that their natural photoreceptors 
(eye) are unable to generate signals that excite the neurons in 
the occipital lobe of the brain. The temporal lobe in the brain 
is responsible for the visual sensation. It is proved that the 
neurons of the occipital lobe of the blind are healthy and have 
a potential to create visual sensation, if the required signals are 
fired to the neurons in that region. Hence, we discuss a 
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technique of transmitting visual data digitally into the occipital 
lobe of the brain by wireless means. In the brain, a BIOMEMS 
can be implanted to receive this wireless digital data by using 
patch antenna present on it. Digital data tapped by patch 
antenna are converted into analog signal by using a resistor 
controlled Wein bridge oscillator. Obtained analog signal is 
equivalent to the signals that are required by the occipital lobe 
neurons to create visual sensation in human beings. 

The visual sensation occurs in temporal lobe, but the image 
processing in the human beings is done in the occipital lobe of 
the brain. Our main objective is to generate the same image 
processing signals in blind people’s mind. The brain signals 
also referred as VEP are obtained from EEG tests of normal 
people. These signals serve as a means of reference for us to 
design our system [1]. 

II. LITERATURE SURVEY 

The development of several neuro-prosthetic aid or devices 
such as developing a bionic eye to restore vision to people 
with retinitis pigmentosa and age related macular degeneration 
and many other visual problems, is very essential for the 
human society. Several government and private agencies have 
taken a research projects related to development of visual 
aided devices. 

The BioMEMS that can be implanted on the human brain 
are described in [2]. It uses heterogeneous integration of 100-
element micro-electro-mechanical system (MEMS) electrode 
array, front-end CMOS integrated circuit for neural signal pre-
amplification, filtering, multiplexing and analog-to-digital 
conversion, and a second CMOS integrated circuit for the 
transmission of neural data wirelessly and conditioning of the 
neural signal. The Prosthesis is the process of generating the 
electrical signal to simulate any paralyzed limbs and control 
the operation of any part of subject. Flip-chip technology can 
be chosen for the integration of the electronics and MEMS 
electrode array to accommodate the high density of 
interconnections [3], [4]. 

An overview on the use of micro-electro-mechanical 
systems (MEMS) technologies for timing and frequency 
control is presented. The vibrating RF MEMS are seen 
frequently as circuit building hinders than as stand-alone 
device. The analysis of EEG signal and extraction of VEP 
signal with the help of case studies and examples are 
described by Rangayanan [5]. 

III. IMAGE ACQUISITION AND PROCESSING 

A digital camera is used to capture the image. The obtained 
images are then subjected to pre-processing. Viola Jones 
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