International Journal of Emerging Technologies in Engineering Research (IJETER)

Volume 4, Issue 4, April (2016)

WWWw.ijeter.everscience.org

Wireless Based Visual Prosthesis System Using
Artificial Silicon Retina

Kavitha.S
UG Student, Department of Electronics and Communication Engineering
Angel College of Engineering and Technology.

Arjunan.K
UG Student, Department of Electronics and Communication Engineering
Angel College of Engineering and Technology.

Karthik.D
UG Student, Department of Electronics and Communication Engineering
Angel College of Engineering and Technology.

Abstract — According to a recent survey done on the number of
visually impaired people in the world, it is found that about 285
million people in the world are blind of which 246 million have
low vision and 39 million people in the world are completely blind
due to the diseases such as macular degeneration, retinitis
pigmentosa and glaucoma. Medical treatments are available to
slow down the process of these diseases but there is no complete
cure for regaining the lost vision. This paper is about visual
prosthesis system where the blind is enabled to see the world
virtually.

Index Terms — Artificial silicon retina, micro electrodes, visual
cortex, montage diagram, wireless transceiver, focus lens.

1. INTRODUCTION

This system comprises of a digital camera lens focused to an
ASR, where the electrical impulses of the image is directly fed
to the visual cortex of the brain using several micro sized
electrodes. The brain slowly interprets these signals into vision.
Thus, this system is a hope for many of the visually impaired
people around the world with multi-sensory defects also.

2. RELATED WORK

Certain related works that have been done by other researchers
that are related to the current research paper and its problems
identified are summarized in this section as follows.

o Blind audio guidance system

e Blind navigation system using RFID for outdoor
environments

e Using ultrasonic sensor for blind and deaf persons
combines voice alerts and vibration properties

e Atrtificial vision for the blind by connecting a
television camera to the visual cortex
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2.1 Blind Audio Guidance System

This system uses IR and Ultrasonic sensor for detecting an
obstacle before it. Then output of the sensors will be processed
and based on the sensor output, an instruction already fed in the
microprocessor will be heard in the microphone as the system
output.

This system uses ultrasonic and IR sensor for detecting only
the distance of the object before it. It can't be used to predict
the object's physical characteristics, so it can be used only for
indoor applications. And also it can't be used for the deaf
people.

2.2 Blind Navigation System Using Rfid for Outdoor
Environments

This system uses RFID and Electronic Orientation Aids (EOA)
for the navigation of the blind people in both indoor and
outdoor environment. It was developed with help of KEIL
software and EC Lab.

This system requires line of sight for the IR sensor and active
transmitters must be installed on every place and requires
unlimited power supply. Upon the technical disadvantages this
system has many limitations in the capability and it is not cost
efficient technique. And even this system also can't be used for
deaf people.

2.3 Using Ultrasonic Sensor for Blind and Deaf Persons
Combines Voice Alert and Vibration Properties

This system also uses ultrasonic sensor for detecting the
obstacles but the output of the system has to be a buzzer and a
vibrator. When an obstacle was found before the ultrasonic
sensor based on the settings, blind people will be warned using
the audio system (eg: buzzer) and deaf cum blind people will
be warned using vibrator.
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In this system the person who is both blind and deaf is enabled
to navigate with the help of ultrasonic sensor. But, the person
who is deaf can only sense the vibration of the obstacle alert.
He/she cannot be able to recognize or understand what kind of
alert it is. This is the drawback of the system.

2.4 Artificial Vision for the Blind by Connecting a Television
Camera to the Visual Cortex

This system was somewhat advanced compare to the above
proposed systems. In this system, a digital camera is used to
capture the video signal and a big processing unit is used to
convert the images into an audio signal. These audio signals are
carried through group wires into the skull and fed to the visual
cortex by using micro electrodes.

Here author proposed a system with help of digital camera and
digital signal processor since it can't give proper electrical
impulses required for the visual system of human and also
human visual system consist of 125 million photoreceptors
which requires separate electrode for separate receptor. In this
system there are only 64 electrodes are used which results in
poor imaging.

3. PORPOSED MODELLING

Our proposed system enables the visually impaired people to
see the world virtually without the help of their eyes. To
implement this system a small microsurgery needs to be
performed inside the patient's skull exactly on the visual cortex
in order to impound receiver and micro sized electrodes over
the visual cortex. The person is given a pair of coolers
embedded with digital camera lens to wear. This lens will focus
the images to the Artificial Silicon Retina (ASR). The ASR
converts each pixel of the image into equivalent electrical
signals. These electrical signals are given to the visual cortex
using the micro sized electrodes through a wireless transceiver.
The brain slowly learns to interpret these electrical signals as
sight. Thus, the person can able to see.
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3.1 Focus Lens:

A high-resolution focus lens is required for this system. The
optical energy from the image is focused to the ASR.

3.2 ASR (Artificial Silicon Retina):

ASR is a very tiny integrated device with a diameter of 2 mm
which is thinner than human hair. It has large number of solar
cells (photodiodes) integrated in them. These photodiodes are
used to convert the optical energy of each pixel from the images
into electrical signals for a particular electrode.

Magnified image of an
ASR® device

The ASR does not require any kind of external power to
perform its operation. It attains power from the light falling on
over them. In human eye we have cones and rods for converting
the light into electrical signal. The ASR can do this process as
like the human eye system.

3.3 Wireless Transmitter and Receiver:

The above process will be done in the outer side of the skull
which is a transmitter section. The receiver section consist of a
microprocessor which receives the electrical impulse from the
ASR and fed it to the corresponding micro electrodes. The
connection will be done using Wireless—Fidelity (WIFI)
technique. The transmitter is charged outside the skull so it can
be charged externally but the receiver will be inside the skull
so it will be implanted with a lithium battery and a wireless coil
charging technique to recharge it. When the charge of the
receiver is down it can be recharged using this technique easily
without any pain and harmfulness.

3.4 Micro Electrodes:

Micro Electrodes are very tiny bio electrodes basically used for
receiving a very accurate signals. In this system we use this
micro electrodes to give the signals directly into the visual
cortex. These electrodes are places exactly over the neurons of
the visual cortex.
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Simulation Output:
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3.5 Implantation;

A microsurgery needs to be done in the patient’s skull exactly 200 00 600 800 1000
on the visual cortex in order to impound the micro sized i

electrodes. The electrodes need to be punched through the pia
mater of the brain at a particular speed using finely equipped
instruments. A high resolution MRI scanning or a stereotactic
imaging can be used to locate the exact position of V1.

4. RESULTS AND DISCUSSIONS

Electric brain potentials were recorded from 32 electrodes
mounted on elastic cap including cz electrode as reference and
masteroid electrode as ground.Data acquisition is made at
1000Hz with synamps recording system coupled with
pc.Impedance is kept below 5 kohm.The main objective is to
get the alpha waves with best resolution from the posterior side
of the occipital lobe where the visual cortex is present.

Montage Diagram:

5. CONCLUSION

completely achieved.
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From this paper the resultant output brings the hope for the
people with complete blindness and deaf cum blindness to see
the world. Because of the microelectrodes the visibility of the
object will be clearer than the previous systems. Because of the
wireless technique used, this system is more compact and
painless method to obtain the vision. Though it requires high
cost for implanting, the vision of the blind people can be
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