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Abstract 

 

The paper describes a theoretical model and a software based concept for the construction of an overall Electronic travelling Aid 

(ETA). This paper puts forth a detailed navigation device with the help of which every obstacle and direction related problem of 

the visually impaired person can be easily solved. To make the device an updated and more reliable, it is being based upon 

Global Positioning System (GPS). GSM system is also adapted for further ease. These both techniques together contribute 

towards a proper ETA added with some special features. Microcontroller is being used for the interfacing of the GPS, GSM and 

voice module. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

In order to make the navigation for a blind / visually impaired person easier, Global positioning system (GPS) is used as the most 

basic device. GPS is incorporated with a voice based input interfacing system. In order to make this device more user friendly a 

GSM system is also included. GSM is an acronym for Global System for Mobile Communication. It is basically a digital mobile 

telephony system which is widely used across the world. In this scenario GSM would be used to forward the specified 

information received from GPS to the pre fed mobile numbers. Thus a message would be sent to the receiver. GPS locates the 

position of the user on the earth via the satellites. Microcontroller is the brain of this complete system. Each and every part of the 

system is connected to the micro controller. Micro controller is used both to receive and send the data. It also works as per the 

previous data received through the GPS. The processed information is being used by the person with the help of the voice 

module connected to the blind person. Previously, the components were connected to the stick of the blind person. Owing to 

better advancement, here instead of a stick, a belt is being used. This modification not only frees the hands of the blind person, it 

also ensures the reliability and accuracy of the system. As the belt is directly attached to the person body. The information 

gathered by the GPS would be more accurate and belt system is more user friendly too. 

II. HISTORY 

Traditionally white cane is the most popular, simplest tool for detecting obstacles due to its low cost and portability. . However, 

it’s major disadvantage is that it can only be used to detect obstacles up to knee-level. 

Even dog guides are very capable to guide these persons but they are unable to detect potentially hazardous obstacles at head 

level. Guide dog service stage is on average 6 years and requires regular dog up-keeping expenditure and lifestyle changes [1]. 

A system “Roshni” determines the user’s position in the building, navigate via audio messages by pressing keys on the mobile 

unit. It uses sonar technology to identify the position of user with the help of the ultrasonic modules being mounted on the 

ceiling at regular intervals. This system is portable, easy to operate and is not affected by environmental changes. But this system 

is limited only for indoor navigation because it requires detailed interior map of the building. Hence it results in a restriction for 

the blind person [3].  

Hence, another real-time technology developed to alert visually impaired user by the presence of static / dynamic obstacles in 

a few meters surrounding. It works without depending on any Smartphone and uses a camera for background motion detection. 

This technology is easy to go with complex camera and background motion and does not require any prior knowledge about the 

obstacle size, shape or position. This camera based image processing system can be a better option but it requires lot processing 

power and hence system becomes bulky, costly and it must be transportable [4]. 

GPS based technique is “Drishti” which can switch the system from an indoor to an outdoor environment and vice versa with 

a simple vocal command. To provide complete navigation system, authors extend indoor version of Drishti to the outdoor 

versions for blind pedestrians by adding only two ultrasonic transceivers that are smaller than a credit card and are tagged to the 
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users shoulder. System provides a real-time communication between user and the mobile client via the headphone in which user 

can ask for the path, obstacle prompts, and even his/her current location in familiar or unfamiliar surrounding also. 

Unfortunately, this system has two limitations. As only two beacons attached to the user’s shoulder, so it becomes impossible to 

obtain the height data of the user. Used algorithm calculates the location of user in two dimensions assuming the average height 

of a person, which gives larger error if the user sits or lies down. Another limitation is that because of signals reflection or 

blocking by walls and furniture, there are some “dead spots” due to the bad faulty date reads [5]. 

Ultrasonic navigation system enhances the independent mobility of visually impaired people. It consists of a portable device 

based on microcontroller with synthetic speech output and obstacle detection system using ultrasounds and vibrators. This device 

uses the principle of reflection of high frequency ultrasonic beam to detect obstacles in the path [6]. 

A wearable jacket-type scheme is also proposed. Sonar sensors and vibrators are attached on a jacket, and are used to let a 

consumer know the direction from which an obstacle is coming [7]. 

Among these various works the majority deals with GPS system for the navigation purpose and voice module or vibrators for 

informing the visually impaired person. These devices, till date, provides the easiest mode of working with the blind person and 

solve the various related issues. 

III. SYSTEM DESIGN 

 Objective 

This paper presents an innovative idea about a GPS and GSM based system for the guidance of visually impaired people. It deals 

with the problem of their obstacle identification and informing to their friends and family in case of any trouble encountered. 

This paper gives a complete outlook of the system to be developed for the achievement of the above mentioned goal. The system 

comprises of a GPS for the location of the person handling it. The ultrasonic sensors attached with the system judges the 

surroundings of the bearer for any kind of obstacle. In case if any kind of the obstacle is found ,the voice module in connection 

with the system alerts the person about it by making a sound about the direction of the obstacle . 

Furthermore, in order to inform the visually impaired persons’ information, when needed, GSM system is also involved. The 

GSM system gets the information about the location of the person from the GPS device and sends it to the pre-saved numbers on 

it. Microcontroller is being used for the purpose of interfacing of the various components involved. 

 
Figure 1: block diagram of the system 

 Hardware Designing 

 Global Positioning system (GPS) 

In this system GPS module – SKG 13B2 has been installed. This module features one with super sensitivity, ultra-low power 

supply and small form factor. It has an antenna which works as an interface for module where the GPS signal and a complete 

serial data message with position is received and transmitted simultaneously. It also has been possible to integrate into portable 

device like mobiles, cameras and vehicle navigation system just because of its small form factor and low power consumption.  

 Global System for Mobile Communication (GSM) 

GSM has become a global standard for mobile communications-with over 90% market share, operating in over 219 countries and 

territories. Considering over system, SIM 900D is being embedded it being a complete Quad- band GSM/GPRS solution in a 
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SMT module. It provides us with various facilities as that of voice, SMS, Data and Fax in a small form factor. It also has a small 

configuration of 24mm*24mm*3mm and hence can be fitted in almost all the space requirements.  

 Microcontroller 

Atmega 328 is a single chip microcontroller which was created by Atmel in the mega AVR family. It has evolved with certain 

specifications like 8 bit AVR RISC- based microcontroller which combines 32 KB ISP flash memory with read and write 

abilities. It has 32 general purpose registers, 23 general purpose I/O lines, 1 KB EEPROM, 2 KB SRAM and 3 flexible 

timer/counters with some compare modes. It has int/ext interrupts, serial programmable USART, a byte-oriented-2 wire serial 

interface, SPI serial port, 6-channel 10-bit A/D converter and basically 8-channels in TQFS and QFN/MLF packages. The device 

can operate in between 1.8-5.5 Volts. It has a throughput loading 1 MIPS per MHz. 

 
Fig. 2: The pin diagram of the Microcontroller. 

 Ultrasonic Sensors 

The ultrasonic sensor used in this system is HC-SR04. The ranging accuracy of the above mentioned module can reach upto 3m. 

The module HC-SR04 provides 2 cm-400 cm non-contact measurement function. Like other modules, the ultrasonic ranging 

modules basically comprises of transmitters, receivers and control circuit.  

This module is not applicable when connected directly to electrical rather connecting GND terminal to the module first. With 

these sensors, the surroundings needs to be as smooth as possible so that it may not hamper the result.

 
Fig. 3: An ultrasonic sensor 

 

 Arduino 

It is an open source physical computing platform which is based on a simple I/O board. It can be used to develop interactive 

objects and can also be connected to softwares on any computer like Flash, Processing, VVVV or Max/MSP.  

The outsmart features of Arduino are: 

 Multi-platform Environment. 
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 It is programmed through a USB cable instead of serial port.  

 It is easy to prepare.   

 Voice module 

The voice module used in this system is APR 33A1/A2/A3. According to the consumers demand in today’s world of 

audio/video, they just focus on the crystal clear sound wherever they are in and whatever format they want to use , so keeping all 

such contents in mind APLVS delivers the technology to enhance listener’s audio/video experience . The APR33A services 

comes with high performance audio ADCs and DACs providing powerful audio processor. In fixed, it contains 1/2/4/8 message 

modes.  

 Software 

 Embedded C 

It is a basically a set of language extensions for the C programming language by the C standard committee. It is distinguished 

from common C language due to the fact that it is specifically used for coding of embedded systems. It uses many of the C 

standards, for eg:  

 Main()function 

 Variable definition 

 Data type declaration 

 Conditional statements 

 Loops, Functions, Arrays, Strings, Structure, etc. 

IV. RESULT 

The result after the completion of the interfacing of the various components involved, a voice based GPS and GSM device for 

the visually impaired person is obtained. The proposed system is battery operated. The GPS module fetches the details of the 

location of the person. The three ultrasonic sensors involved finds out about the presence of any obstacle in their direction. If yes, 

it sends a signal to the voice module which, in response, alerts the blind person through voice based message. The panic button, 

when pressed, activates the GSM and GPS modules. GSM sends the location details, which GPS mention, to some pre-defined 

numbers.  

The output timing of the system is between 0.5-1 sec. This time range encloses the detection of the obstacle by the sensors, 

within a range of upto 50 cm and sends the voice based signal.   

 
Fig. 4: shows the complete system 

V. CONCLUSION & FUTURE SCOPE 

After analyzing the complete module in real time environment it is concluded that this system is sensitive upto distance 50cm. 

To improve the sensitivity we need to work on improving sensor accuracy of the module.  



GPS and GSM Based Guidance System for Blinds  
(IJIRST/ Volume 3 / Issue 12/ 026) 

 

 
All rights reserved by www.ijirst.org 178 

REFERENCES 

[1] B. B. Blasch, W. R. Wiener, and R. L. Welsh, Foundations of Orientation and Mobility, 2nd ed . New York: AFB Press, 1997. 

[2] Arjun Sharma, Rahul Patidar, ShubhamMandovara, IshwarRathod, “Blind Audio Guidance System”, International Journal of Emerging Technology and 

Advanced Engineering, volume 3, January 2013,pp.17-19. 
[3] Roshni: Indoor Navigation System for Visually Impaired by D.Jain and M.Balakrishnan, P.V.M.Rao. 

[4] R. Tapu, B. Mocanu, T. Zaharia“ Real time static/dynamic obstacle detection for visually impaired persons” IEEE International Conference on consumer 

electronics (ICCE),978-1-4799-2191- 9/14, pp. 394-395,2014. 
[5] Lisa Ran, SumiHelal and Steve Moore, “Drishti: An Integrated Indoor/Outdoor Blind Navigation System and Service”, Proceedings of the Second IEEE 

Annual Conference on Pervasive Computing and Communications 2004 IEEE. 
[6] Mounir Bousbia-Salah ,AbdelghaniRedjati, Mohamed Fezari, MaamarBettayeb, “An Ultrasonic Navigation System For Blind People”, IEEE International 

Conference on Signal Processing and Communications (ICSPC 2007),Dubai,24-27November2007,pp. 1003-1006. 

[7] Sylvain Cardin, Daniel Thalmann, and Fr´1ed´eric Vexo. A wearable system for mobility improvement of visually impaired people. The Visual Computer, 
Vol. 23, No. 2, pp. 109–118, 2007. 

[8] International Journal of Scientific & Engineering Research, Volume 2, Issue 1, January-2011 1 ISSN 2229-5518 GPS Based Voice Alert System for the 

Blind-Rishabh Gulati.  


