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Abstract—This paper presents a theoretical model and a 

system concept to provide a smart electronic aid for blind 

people. This system is intended to provide overall measures 

–object detection and real time assistance via Global 

Positioning System (GPS).The system consist of ultrasonic 

sensor, GPS Module, GSM Module and vibratory circuit 

(speakers or head phones). This project aims at the 

development of an Electronic Travelling Aid (ETA) kit to 

help the blind people to find obstacle free path. This ETA is 

fixed to the stick of the blind people. When the object is 

detected near to the blinds stick it alerts them with the help 

of vibratory circuit (speakers or head phones). The location 

of the blind is found using Global System for Mobile 

communications (GSM) and Global Position System (GPS). 
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I. INTRODUCTION 

GPS based blind man device with user input 

interfacing(voice based) to get alerts for few places is a 

micro controller based device which intellectually find the 

location in which it was currently located and gives the alert 

to the blind man if it was his destination area. GPS is the 

acronym for Global Positioning System. It is employed to 

find the position where the user is located on the earth. This 

information is provided by the GPS with the help of the data 

it receives from the satellites. Micro controller is the heart of 

the device. It stores the data of the current location which it 

receives from the GPS system. So that it can make use of the 

data stored to compare with the destination location of the 

user. By this it can trace out the distance from the 

destination and produce an alarm to alert the user in 

advance. This device helps the blind people in their 

journeys. It helps him to get the alerts regarding the arrival 

of his destination before few minutes. This device is 

designed to provide with a greater advantage producing 

voice based announcement for the user i.e. the user gets the 

voice which pronounces his destination location as and 

when it is about to reach the destination. Here instead of the 

alerting sound the user can directly here the location 

recorded by the user itself. 

II. NECESSITY 

Artificial Vision is the most important part of human 

physiology as 83% of information human being gets from 

the environment is via sight. The statistics by the World 

Health Organization (WHO) in 2011 estimates that there are 

285 billion people in world with visual impairment, 39 

billion of people which are blind and 246 with low vision. 

The oldest and traditional mobility aids for persons with 

visual impairments are the walking cane (also called white 

cane or stick) and guide dogs. The drawbacks of these aids 

are range of motion and very little Information conveyed. 

With the rapid advances of modern technology, both in 

hardware and software front have brought potential to 

provide intelligent navigation capabilities. Recently there 

has been a lot of Electronic Travel Aids (ETA) designed and 

devised to help the blind people to navigate safely and 

independently. Also high-end technological solutions have 

been introduced recently to help blind persons navigate 

independently. To identify the position and orientation and 

location of the blind person any of b those solutions rely on 

Global Positioning System (GPS) technology. Such systems 

are suitable for outdoor navigation, due to the need for line 

of sight access to the satellites; they need additional 

components to improve on the resolution and proximity 

detection to prevent collision of the blind persons with other 

objects and hence subject his/her life to danger. However in 

comparison with other technologies many blind guidance 

systems use ultrasound because of its immunity to the 

environmental noise. Another reason why ultrasonic is 

popular is this technology is relatively inexpensive, and also 

the ultrasound emitters and detectors are small enough to be 

carried without the need for complex circuitry. Apart from 

the conventional navigation systems, a blind aid system can 

be provided a new dimension of Real time assistance and 

artificial vision along with dedicated obstacle detection 

circuitry. These different units are discussed to implement 

the design of a ‘Smart stick’ for blind. 

III. SYSTEM DESIGN 

This system basically consists of three units: 

 
Fig. 1: Architecture of ARM 7 

1) Obstacle detection unit 

2) GPS unit 

3) GSM unit 
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 Project Description A.

Above fig shows that this project mainly consists of eight 

parts namely Micro controller, GPS receiver, GSM, 

Ultrasonic sensor, HM 2007, APR 9600, Keypad and LCD 

display. The software in this project comprises of 

‘embedded c’ coding which is used in the micro controller 

and visual basic 6 is used for receiving the GPS value in the 

system. 

1) Microcontroller 

The Microcontroller used in this system is ATMEGA 

164PV since it is necessary to provide the dual serial 

communication which is possible using this controller. This 

controller provides the High performance and it consumes 

very less power. 

2) GSM and GPS Modules 

The Global Positioning System (GPS) and Global System 

for Mobile communications (GSM) are interfaced to the 

microcontroller to detect the blind person location .The 

proposed architecture consists of a GPS signal receiver and 

GSM, vibratory circuitry connected to Microcontroller. This 

complete setup will be fixed to stick. The GPS will be 

sending the location information to the controller 

continuously. The same will be routed to the GSM modem 

through the controller. GSM will forward this information to 

the pre fed mobile nos. the user after receiving the message. 

If the person wants to know the location of the blind person, 

he has to send one message like TRACK immediately he 

will get the blind person location coordinates. 

3) Ultrasonic Sensor 

In order to provide the Obstacle Avoidance, Ultrasonic 

sensor is used. The Ultrasonic sensor has the maximum 

range of 10.7 meters, which is far more than normally 

required. The current consumption is about 2.5 Amps during 

the sonic burst is exposed. It has the short 10uS pulse as the 

trigger input to start the ranging. The sensor will send out an 

8 cycle burst of ultrasound at 40 kHz and raise its echo line 

high. It then listens for an echo, and as soon as it detects one 

it lowers the echo line again. The echo line is therefore a 

pulse whose width is proportional to the distance to the 

object. By timing the pulse it is possible to calculate the 

range in inches/centimeters or anything else. If nothing is 

detected then the sensor will lower its echo line anyway 

after about 36mS. 

4) HM2007 

HM2007 is a single chip CMOS voice recognition LSI 

circuit with the on chip analog front end, Voice analysis, 

recognition process and the system control functions. The 

speech recognition system is a completely assembled and 

easy to use programmable speech recognition circuit. It has 

8 bit data out which can be interfaced with any 

microcontroller for further development. 

5) APR 9600 

APR 9600 is a low cost high performance sound 

record/reply IC incorporating flash analogue storage 

technique this circuit is designed to record the voice signal. 

The microphone is used to pick up the voice signal. Then 

the signal is given to APR 600 multi section sound record 

and replay IC. Record sound is retained even after power 

supply is removed from the module. The replayed sound 

exhibits high quality with low noise level. Total sound 

recording time can be varied from 32 seconds to 60 seconds 

by changing the value of a single resistor. The IC can 

operate in two mode such as serial mode and parallel mode. 

6) Keypad 

The keypad used in this project consists of 5 keys namely 

increment, decrement and enter key. This keypad is used to 

type the GPS values for setting the destination. 

7) Liquid Crystal Display 

The key material of the liquid crystal display is the liquid 

crystal or pneumatic fluid. This pneumatic fluid is 

sandwiched between two glass plates. An AC voltage is 

applied across the pneumatic fluid, from the top metalized 

segments to the metalized back plane. When affected by 

magnetic field of the AC voltage, the pneumatic fluids 

transmit light differently and energized segment appear as 

the black on a silvery background. One such LCD is used in 

this project. It is used to view the position of the system 

using the GPS values updated; otherwise the distance 

between the system and the obstacle will be displayed. 

8) Speaker 

The speaker is used in this project for guiding the visually 

impaired persons to navigate independently by amplifying 

the pre-defined voice signals. 

9) Max 232 

In telecommunications, RS-232 is a standard for serial 

binary data interconnection between a DTE (Data terminal 

equipment) and a DCE (Data Circuit terminating 

Equipment). It is commonly used in computer serial ports. 

In order to provide the communication between the Zigbee 

transceiver and the PC, MAX 232 IC is used. Since the 

Zigbee accepts the positive and negative values as 5V and 

0V whereas the PC accepts the positive and negative values 

as +12V and -12V. 

10) Power Supply Circuit 

Since all electronic circuit work only with low D.C. voltage 

we need a power supply unit to provide the appropriate 

voltage supply. This unit consists of battery, rectifier, filter 

and regulator. AC voltage (typically 230 V rms) is 

connected to a transformer, which steps that AC voltage 

down to the level to the desired AC voltage. A diode 

rectifier then provides a full – wave rectified voltage that is 

initially filtered by a simple capacitor filter to produce a DC 

voltage. This resulting DC voltage usually has some ripple 

or AC voltage components. A regulator circuit use this DC 

input to provide DC voltage with muss less ripple voltage 

and remains constant in spite of the variations in the input 

DC voltage or changes in the load. 

 Working Operation B.

This project uses all the above mentioned parts. The Global 

Positioning System (GPS) and Global System for Mobile 

communications (GSM) are interfaced to the 

microcontroller to detect the blind person location and to 

display the values in the liquid crystal display. The 

Microcontroller is programmed to interface the ultrasonic 

sensor to distinguish the distance between the ultrasonic 

transceiver and the obstacle to maintain at 10inch and 

above. The ultrasonic transmitter continuously transmits the 

sound waves with a frequency of 40KHZ using the oscillator 

inbuilt in the ultrasonic sensor. The received analog signal 
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in the ultrasonic receiver is converted into the digital signal 

using the signal conditioner unit and it is given to the 

microcontroller. The sensor provides an echo pulse 

proportional to distance. If the width of the pulse is 

measured in uS, then dividing by 58 will give you the 

distance in cm, or dividing by 148 will give the distance in 

inches. uS/58=cm or uS/148=inches. The HM 2007 is 

programmed in the sense that the user can train the words 

that the circuit can recognize. This voice is stored in the 

microcontroller as the address values, each address values is 

used for recognizing the destinations. The keypad with 5 

keys is used for setting the destination values by analyzing 

the latitude and longitude values received in the Liquid 

crystal display. The APR 9600 is an amazing playback and 

record IC used for the voice navigation. Using the two 

switches of playback and record, the predefined voices can 

be stored in it and it can be verified for the future use, since 

the recorded voices can be retained even after the power 

supply is removed. . The replayed sound exhibits high 

quality with low noise level. The keypad used in this project 

consists of 5 keys namely increment, decrement and enter 

key. This keypad is used to type the GPS values for setting 

the destination. 

IV. WORKING FLOWCHART 

Start 

Initialize LCD, GPS, SD card 

Display Project name 

“A” 

Is IR1 Obstacle detected? No”B” 

Yes Display Obstacle detected and play the audio file 

“B” 

Is IR2 Obstacle detected? No”C” 

Yes Display Ditch detected and play the audio file 

“C” 

Is serial Interrupt detected? No, “A” 

Yes Receive the GPS co-ordinates and store in µC RAM. 

Compare the current the GPS co-ordinates with the GPS co-

ordinates in the database stored in EEPROM earlier. 

Is Co-ordinates match? No “A” 

YesDisplay the location information on LCD and play the 

corresponding audio file from SD card 

“A” 

V. CONCLUSION 

This paper proposed the design and architecture of a new 

concept of Smart Electronic Travel Aid Stick for blind 

people. The advantage of the system lies in the fact that it 

can prove to be a very low cost solution to millions of blind 

person worldwide. The proposed combination of various 

working units makes a real-time system that monitors 

position of the user and provides dual feedback making 

navigation more safe and secure. 

REFERENCES 

[1] Amit Kumar, Rusha Patra, M. Manjunatha, J. 

Mukhopadhyay and A. K. Majumdar An electronic 

travel aid for navigation of visually impaired 

Communication Systems and Networks 

(COMSNETS), 2011 Third International conference 

on 4-8 jan 2011. 

[2] Shamsi, M.A.; Al-Qutayri, M.; Jeedella, J.; Blind 

assistant navigation system Biomedical Engineering 

(MECBME), 2011 1st Middle East Conference on 21-

24 Feb. 2011 

[3] Michel Mouly and Marie-Bernadette Pautet: GSM 

System for Mobile Communications, published by the 

authors 1992, ISBN 2-9507190-0-7 

[4] Majid Al Shamsi, Mahmoud Al-Qutayri, and Jeedella, 

“Blind Assistant Navigation System” in IEEE 

Transactions, March 2011.  


