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Abstract: 

Blindness is a state of lacking the visual perception due to physiological or neurological factors. The partial blindness represents the 

lack of integration in the growth of the optic nerve or visual center of the eye, and total blindness is the full absence of the visual light 

perception. We are able to see the things which happen in day-to-day life with the help of our eyes. But there are some people who 

lack this ability of visualizing these things. They face many difficulties in their daily life. The problem gets worse when they move to 

an unfamiliar location. Today technology is improving day by day in different aspects in order to provide a flexible and safe 

environment for them. This paper presents the concept of designing a smart stick which will be able to detect the obstacles also will be 

able to send information to his/her relative via sms by using GPS module and GSM module 

 

 I. INTRODUCTION 

 

The statistics by the World Health Organization (WHO) 

estimates that About 285 million people are visually impaired 

worldwide: 39 million are blind and 246 million have low vision 

(severe or moderate visual impairment) means 4 out of 5 are 

visually impaired people. Out of them 90%   live in developing 

countries globally. 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.  One example is the 

smart phone, which addresses some of the concerns that the 

blind and partially sighted people needed in their daily life. The 

smart phones allow those people to listen to voice mails and 

even write and send emails. Another example is the laser or 

ultrasonic technology. In this technology, energy waves are 

emitted ahead and it is reflected from obstacles in the path of the 

user and detected by a matching sensor. Thus, the distance to the 

obstacle is calculated according to the time variance between the 

two signals .In order to make it more efficient GPS and GSM is 

also provided with the system so that the location as well as an 

SMS can be delivered to his/her relatives if somehow he/she is 

unable to determine the place where he/she want to go. 

 

II. SYSTEM DESIGN 

 

The system consists of mainly three units: 

1. Sensor unit. 

2. GPS unit. 

3. GSM unit. 

 
Figure.1. system design 
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The above proposed system can be easily mounted on the white 

cane or blind stick. A brief idea about some important units as 

listed above is as below: 

 

A. Micro-controller: 

Micro-controller used in the above proposed system is 8 bit 

Atmega. This microcontroller is manufactured by ATMEL. The 

ATmega8 is a low-power CMOS 8-bit microcontroller based on 

the AVR RISC architecture. By executing powerful instructions 

in a single clock cycle, the ATmega8 achieves throughputs 

approaching 1 MIPS per MHz, allowing the system designed to 

optimize power consumption versus processing speed.  Because 

this offers a unique combination of performance, power 

efficiency and design flexibility. Optimized to reduce time to 

market, they are based on the industry's most code efficient 

architecture for C and assembly programming. No other 

microcontroller delivers more computing performance with such 

better power efficiency. It is featured with 8K Bytes of In-

System Self-programmable Flash program  memory ,512 Bytes 

EEPROM ,1K Byte Internal SRAM , Write/Erase Cycles: 

10,000 Flash/100,000 EEPROM , Data retention: 20 years at 

85°C/100 years at 25°C (1)  &  Optional Boot Code Section with 

Independent Lock Bits. 

 

B. GPS: 

The Global Positioning System (GPS) is a space-based satellite 

navigation system that provides location and time information in 

all weather, anywhere on or near the Earth, where there is an 

unobstructed line of sight to four or more GPS satellites. It is 

maintained by the United States government and is freely 

accessible to anyone with a GPS receiver. In this proposed 

system it is used to give the location of the subject via longitude 

and latitude domain which can be easily determined by various 

apps which are now a day’s available in market. This is 

interfaced with the micro-controller. 

 

C. GSM: 

A GSM modem is a wireless modem that works with a GSM 

wireless network. A wireless modem behaves like a dial-up 

modem. The main difference between them is that a dial-up 

modem sends and receives data through a fixed telephone line 

while a wireless modem sends and receives data through radio 

waves. In the proposed system GSM is used to send information 

to the relatives of the subject via SMS. It obtains information 

from the GPS modem. IT requires a SIM card from a wireless 

carrier in order to operate, i.e. a SIM slot is present on it. 

 

III. HARDWARE REQUIREMENTS 

 

 Atmega8 Micro-controller 

 GPS modem 

 GSM modem 

 Ultrasonic sensor 

 Speaker 

 

IV. SOFTWARE REQUIREMENTS 

 

 Embedded C 

 AVR Studio. 

 

V.WORKING 

 

The whole circuit is powered with regulated DC power supply as 

shown in block diagram. The GPS receiver used in this project is 

capable of receiving the signals from 65 GPS (Global 

Positioning System) satellites. These received signals are 

transferred into precise position and timing information that can 

be read from RS232 port of this receiver. This longitude, 

latitude, altitude and timing data send to the microcontroller unit 

through MAX232 IC. These values are continuously processed 

in microcontroller. Voice recognition module recognizes the user 

spoken words and correspondingly sends those signals to 

microcontroller. Microcontroller compares that spoken place 

values (longitude, latitude and altitude) with signals from GPS 

receiver. Upon this comparison microcontroller drives the voice 

playback unit for providing voice navigation to the user. 

Predefined voices are stored in this module as navigating 

commands to the blind persons. We can store the destination 

values for each voice of spoken command in the microcontroller 

for recognizing the destinations. Ultrasonic sensor detects the 

obstacle in the way onto the destination, so that microcontroller 

gets it and alerts the visually impaired persons. 

 

 
Figure.2. Working 

https://www.elprocus.com/max232/


International Journal of Engineering Science and Computing, May 2017         11267                                                                        http://ijesc.org/ 

VI. CONCLUSION 

 

The main aim of this paper is to provide an electronic aid to the 

blind or visually impaired persons, so they can walk easily 

without the help of other people; cost of this proposed system is 

also low. This system will help said person in a sense that they 

could be able to detect obstacle occurring in front of them by 

producing a sound in the speaker. The said system can also send 

the location of the subject via SMS to their relatives in case they 

fail to determine the place where they want to go by simply 

pressing the switch.  
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