
                                        VOL. 11, NO. 13, JULY 2016                                                                                                                     ISSN 1819-6608            

ARPN Journal of Engineering and Applied Sciences 
 

©2006-2016 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
8374

WIRELESS SENSOR BASED GPS MOBILE APPLICATION FOR 
BLIND PEOPLE NAVIGATION 

 
Sunaina Vasireddy1, Vyshnavi Ravipati1, T. Ravi2 and G. Jegan2

 
1B.E Electronics and Communication Engineering, Sathyabama University, Chennai, India 

2Department of Electronics and Communication Engineering, Sathyabama University, Chennai, India 
E-Mail: sunainavasireddy@gmail.com  

 
ABSTRACT 

As the technology is increasing and depending would be a great problem, and for blind people it becomes so 
difficult to survey on this planet. When the blind people are in a critical position, it becomes very difficult for them to 
navigate themselves and survive. In order to help them in navigation this project has been implemented. Electronic devices 
which include sensors and other devices will be used to detect the obstacles and give information. Usage of different 
sensors are been used which will be detecting the obstacles in the environment. These will be controlled with the help of 
Raspberry Pie. The sensed signals will send to the mobile application using Bluetooth. Hence, the required information 
will be processed to voice which would help the blind for navigation. This system will helps for visually impaired can 
make an independent travel. 
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1. INTRODUCTION 

The World Health Organisation, on their survey 
there are around 285 million people and amongst them 39 
million people are visually impaired. Travelling alone 
becomes very difficult in this buys world [9]. It becomes 
very difficult for them to travel alone in the unfamiliar and 
unchallenging environments. There are many researchers 
taking place from 1960’s for blind people navigation using 
electronic devices. Three different cases were considered 
namely, 1) Vision Enhancement, 2) Vision Replacement, 
3) Vision Substitution [4]. The fast moving world becomes 
very risky for the blind people to adjust and to navigate 
themselves. In line to this the visually impaired find it very 
difficult to navigate them. Even though they find a way to 
help them but the capital would be so high so that they 
cannot afford it. In order to provide a feasible navigation, 
many concepts and many electronic concepts have been 
introduced and developed. It becomes necessary for the 
blind people to be aware of the indoor and outdoor 
environments. There are so many electronics equipment’s 
but only a few works on real time. 

From the case study, the usage of much 
equipment’s for the blind people have been implemented. 
These electronic devices have been used to find their 
location using GPS and for many more purposes. GPS is 
used to determine the proper location including the 
directions with latitude and longitude. The direction of the 
person can also be found which would help the person to 
navigate and reach the desired destination. In order to 
detect the objects and for navigation there is usage of 
different kinds of sensors. The detection of obstacles like 
man hole, which direction to walk will be found out [8]. 
The obstacles can be identified and hence the person can 
be guided using voice technique. The guidance for taking 
a bus in order to travel in the environment will be guided 
by the voice recognition technique. In order to find all the 
different situations there is a usage of different sensors 
namely ultrasonic sensors, LDR sensors Etc. [11]. The 

electronic devices based systems has introduced but these 
systems are not feasible for a normal person to afford, in 
order to make the electronic devices more feasible many 
people have worked and are still working. 
 
2. EXISTING NAVIGATION SYSTEM 

The navigation for the blind people will be a 
technology which would be required in order to bring a 
better living condition for the visually impaired people. 
The assistive navigation system has been tackled and the 
mobility problem for the blind people is done using social 
media network (SMN). This is done globally which is 
integrated in real-time with event based technology. But, 
they completely do not give an exact idea about the 
information required for visually impaired for way-finding 
rather it would give information about the nearby 
perceptions. An iocane, which is used for blind people 
navigation using sensors and hence using the android 
mobile application, the information required can be found 
out which would help the visually impaired. The system 
which is built-in the mobile phone is used for modulation 
vibrations and hence these are been sent as an alert to the 
visually impaired for easy navigation. The potential to 
enhance the user mobility application and object 
avoidance will be present even a minimal knowledge. The 
first sensor-based mobility assistance system the 
integration nativity with a mobile phone without any 
changes in the system is been studied from the concepts 
and hence evaluated. In many application based concepts 
the navigation for blind people has been implied. The data 
will be streamed and then the summarization around the 
world will be taken place. The algorithm will be feasible 
enough for the output to be obtained.  Thus, the navigation 
will be supported by the output obtained. And when this 
comes out in the real time it helps the blind people for 
navigation and hence it becomes easier for their 
independent travel [8, 9]. Figure-1 depicts about the usage 
of wearable sensors and social sensors and hence the 
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information about that will be transferred to the mobile 
application.  
 

 
 

Figure-1. System architecture. 
 

The GPS is used in order to obtain the location of 
the user and hence the position of the user can be obtained 
so that it becomes easy for the user in order to locate 
him/her. But the main disadvantage of using the GPS is if 
the signal is lost due to some obstacles like buildings and 
other functionalities, hence locating a person becomes 
difficult. Figure-2 depicts advancement of the equipment’s 
on behalf of easy navigation aimed at visually impaired 
people [6]. 
 

 
 

Figure-2. Broad view of the architecture. 
 

Three different categories of systems, Electronic 
travel aids (ETA’s), Electronic orientation aids (EOAs), 
and Position locator devices (PLDs). The main concept is 
about wearable or portable obstacle avoidance systems. 
This system is based on the survey that it is done in 
different categories giving qualitative and quantitative 
measurements [4].The methodologies for easy 
communication between the user and the sensors which 
would help the blind people for easy navigation. The study 
is based up on the depicting the aids required for the 
visually impaired [1, 11]. 

In order to implement the performances of both 
on environment and the user, the sensor network has been 
installed and the small signal processing has been used. 
The applications used are in different fields namely 
robotics, in living environment, human machine 

interactions, and for visually impaired people. The main 
advantage of this project is that it easy to use and the 
interaction between the user and the environment becomes 
easy [1]. 
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Figure-3. Hardware architecture. 
 

The architecture of the ETA system is shown in 
Figure-3. This is a low cost and very much helpful system 
for the blind people navigation. The main concept of the 
system is to provide overall object detection and real-time 
assistance using GPS. The system uses different types of 
sensors, such as ultrasonic sensors, sonar sensors, and etc., 
which would provide easy navigation for the blind people. 
Hence, the location has traced and the navigation for the 
visually impaired person becomes easier [11]. 
 
3. PROPOSED NAVIGATION SYSTEM 

The proposed system helps to navigate blind 
people and create the situational awareness using different 
sensors. The alert will be given when the user is near the 
danger zone. The navigation system consists of GPS for 
locating finding along with wireless sensor nodes using 
temperature sensor, ultrasonic sensor and accelerometer 
sensor, LDR. These sensors will be useful for monitoring 
the surrounding situations. The user creates the request to 
the application through the voice. The system process the 
data collected from the sensors and send the alerts through 
the voice. 
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Figure-4. Transmitter block diagram. 
 
 The four different kinds of sensors will be 
connected to the raspberry pie is shown in Figure-4. 
 
 Ultrasonic Sensor 
 MEMS 
 LDR 
 Temperature Sensor 

 The raspberry pie in turn will be connected to the 
Bluetooth in order to transfer the information from the 
raspberry pie to the receiver side. A power supply will also 
be connected to the raspberry pie. The raspberry pie will 
be connected to the computer or the laptop, the PC will be 
opening with raspberry pie model which would provide 
the simulation. The opening would be provided only when 
a login and a password of the pie would be typed and 
hence the output window will be opened and hence the 
output will be shown. The detected output will be obtained 
and hence it will be shown on the screen.  

The algorithm will be used in order to run the 
program which will be inbuilt in the raspberry pie. This 
algorithm which will be used has the changes and the 
required detection techniques can be altered. The program 
has been implemented in such a way that the detection 
techniques range for each sensor will be processed and 
hence the output will be obtained. The program consists of 
the range in which the output will display by detecting 
obstacles. The output from the program will be displayed 
on the screen of the raspberry pie output.  
 

 
 

Figure-5. Receiver block diagram. 
 

Figure-5 shows the receiver of movable handset 
by the application and hence sends this to the microphone 
which helps the visually impaired person for navigation. 
The information which will be displayed at the PC will be 
transferred to the raspberry pie from which the required 
data will be transferred to the Bluetooth. This information 
in turn will be transferred to the mobile phone application. 
Finally it will be converted into voice and into the 
headphones. 

There are two mobile applications in which the 
data can be converted into voice. First one is that it is used 
to get the information from the sensors and hence this will 
be converted into voice. Second one is that it is used for 
navigation. Initially the destination address will be told to 
the application in which it will detect the pathway using 
GPS technology. Then it will make a pathway to reach the 
destination. Hence, both the applications will be combined 
and work simultaneously. Therefore, the detection of the 
obstacles and the information passing into the voice will 
be done. Figure-6 shows Prototype of the Proposed 
Navigation System.  
 

 
 

Figure-6. Prototype of the proposed navigation system. 
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SENSOR DESCRIPTION 
 
A. Ultrasonic sensor 
 

 
 

Figure-7. Ultrasonic sensor. 
 

Ultrasonic ranging module HC - SR04 brings 
2cm - 400cm non-contact dimensionpurpose, it reaches 
about 3mm accuracy ranging. This sensor is shown in 
Figure 7. 

The basic principle which will be used is IO 
trigger for at least 10us high level signal, then the 
automatically it sends the module with eight 40 kHz and 
can detect whether there is a pulse signal back. The signal 
through high level, IO duration remains the period after 
distribution ultrasonic toward recurring. Test distance = 
(high level time × velocity of sound (340M/S) / 2. 
 
B. Temperature sensor  
 

 
 

Figure-8. Temperature sensor. 
 

Temperature sensor shown in Figure-8 uses 
various sensors which would provide physical properties 
and temperature variation which converts them into 
electricity. The regularity will change in physical 
properties of the main body of the temperature sensor, 
which is a core part of the measuring instrument. In 
accordance with the measurement technique remains 
separated hooked happening interaction then non-contact 
binary main groups. The characteristics of the sensor 
materials and electronics components are put into the 
thermal resistance and thermo-couple. The temperature 
sensor model which is used here is LM35. 
 
C. MEMS 

Micro-electromechanical systems (MEMS) is a 
technology which combines computers with miniature 

motorized plans such by method of sensors, valves, gears, 
mirrors, and actuators embedded in semiconductor chips. 
MEMS or what he calls analogy computing will be the 
foundational technology of the next decade. This is shown 
in Figure-9. 
 

 
 

Figure-9. MEMS sensor. 
 

MEMS are also sometimes called smart matter. 
MEMS are already used as accelerometers in automobile 
air-bags. The MEMS have replaced a less reliable device 
at lower cost and shows the promise of being able to be 
used. And the deceleration sensed and the size of the 
person will be protected. The MEMS device is made up of 
a tiny silicon chip into which a mechanical device like 
mirror or a sensor will be placed. Potentially, such chips 
can be built in large quantities at low cost, making them 
cost-effective for many uses. 
 
D. LDR 
 

 
 

Figure-10. Light dependent resistor. 
 

Photo resistor or light-dependent resistor (LDR) 
is shown in Figure-10. The confrontation of a photo 
resistor decreases through increasing incident light 
intensity; in extra arguments, it exhibits photo 
conductivity. A photo resistor container is applied popular 
light - sensitive sensor circuits, and bright- and dark-
activated swapping circuits. A photo resistor remains 
made of a high resistance semiconductor. 
 
E. Bluetooth 
 

 
 

Figure-11. Bluetooth chip. 
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HC-05 Bluetooth shown in Figure-11, which has 
SPP (Serial Port Protocol) module, designed for see-
through wireless serial connection setup. Sequential port 
Bluetooth module is fully qualified Bluetooth V2.0+EDR 
(Improved Statistics Amount) 3Mbps Inflection by 
complete 2.4GHz wireless transceiver and base band. It 
usages CSR Blue-core 04-External solitary mark 
Bluetooth scheme by CMOS technology and with AFH 
(Adaptive Frequency Hopping Feature).  
 

4. RESULTS AND DISCUSSIONS 
Intially the output of the prototype will be 

displayed, which has a usual heat which remains sensend 
by temperature sensor. The initial output, ultrasonic 
sensor, MEMS, Temprature sensor, LDR outputs shown in 
Figures-12 to Figure-16.  
 

 
 

Figure-12. Initial output. 
 

Figure-13 depicts the output of the detection of 
the ultrasonic sensor. When the distance between any 
object is very less below 10cm then output will be 
displayed that short distance, obstacle ahead.  
 

 
 

Figure-13. Ultrasonic sensor output. 
 

When the direction any object gets tilled from its 
original position, the MEMS will detect it and hence the 
output may be obtained. The output will be displayed as 
position changed. 
 
 

 
 

Figure14. MEMS output. 
 

When the temperature is above 35 degree Celsius 
the temperature will be detected using temperature sensor. 
Then the output will be displayed that temperature 
abnormal.  
 

 
 

Figure-15. Temperature sensor output. 
 

When the bright strength is high, it will be 
detected by the LDR. And hence the output will be 
obtained as light intensity high. 
 

 
 

Figure-16. LDR output. 
 

These outputs will be transferred to the mobile 
application shown in Figure-17, using Bluetooth 
technology. And hence the voice will be obtained via the 
head phones and hence the navigation can too remain 
occupied share by before GPS skill. These two 
applications will be working simultaneously and hence the 
navigation aimed at the sightless being remains complete. 
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Figure-17. Mobile application (Sensor detection 
and navigation). 

  
5. CONCLUSIONS 

The navigation based concepts have been 
developed which would help the blind people for 
navigation. The earlier approaches and the proposed 
approaches can be effective in some ways, but there only 
usage of two different kinds of sensors. So, based on 
different technologies and design parameters the 
techniques using different sensors have been chosen by the 
designers. The proposed navigation system design is 
advanced than the existing navigation system design. The 
proposed methods are unique in providing the controller 
with a Raspberry Pie and usages of different kinds of 
sensors have been used. So, these proposed techniques 
represent a new way in the navigation purpose for the 
blind people. In this work, four different kinds of sensors 
have been used namely, temperature sensor, ultrasonic 
sensor, MEMS, LDR which are more reliable and efficient 
than the existing techniques. These proposed designs will 
show the innovative way for the navigation for blind 
people. Future scope by the use of this model we can 
implement the actual model which can be used by the 
people in real time. 
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