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Abstract- To guide people with vision loss, ranging from partially sighted to totally blind, by means of audio instructions 
systems are capable. The Proposed hardware is to provide an effective navigation tool for blind which gives a sense about 
the environmental scenario of stationary and moving objects around them. All the devices are used to detect the obstacles 
and to guide the user towards the available path. Technologies are working on implementation of smart eye for visually 
impaired people in different ways like voice based assistance, ultrasonic based assistance camera assistance and some 
researchers are trying to give transplantation of real eyes with robotic eyes which can capable enough to plot the real image 
over patient retina using some biomedical technologies. Developing an integrated architecture system of sensing technology 
and voice based guidance system which could give better solution than individual technology by the use of embedded 
device. 
 
Index terms- Navigation system; Advanced Strategy: visually impaired; obstacle detection; microcontroller 
 
I. INTRODUCTION 
 
Blindness is the condition of lacking visual 
observation due to neurological and physiological 
factors. For blind pedestrian secure mobility is one of 
the biggest challenges faced in their daily life. 
According to the World Health Organization (WHO) 
in 2012, out of 7 billion global population there were 
over 285 million visually impaired people and 39 
million were totally blind out of which 19 million are 
children (below 15 years) and this number is growing 
at an alarming rate. So, some navigation system is 
required to assist or guide this people. Many 
researches are being conducted to build navigation 
system for blind people. The proposed system mainly 
focuses on two components; sensing of the immediate 
surrounding environment against obstacle for the 
visually impaired person and warning about the 
obstacle by means of vibration as well as GPS 
Navigation along with voice feedback system.  
 
II. PROPOSED SYSTEM  
The proposed system consists of two main units:   
1. Sensor unit.   
2. GPS unit.   
3. Microcontroller  
1.SENSOR UNIT: 
The proposed device uses ultrasonic sensor and RGB 
Sensor.   

 

ULTRASONIC-SENSOR 
 It can detect an object that situated a distance of 
certain meters from the user. The minimum size of 
the object that can be detected should not be less than 
3 cm width (or diameter). In system a beam of 
ultrasound of 40 KHz frequency is transmitted at a 
regular interval in the forward direction. The 
ultrasound will be reflected from a nearby object, if 
any. It will then detect the presence of any object by 
reflected sound beam reflected sound beam 

 
 
RGB SENSOR 
RGB sensor is used to detect obstacles depending 
upon its red, green and blue colour level intensities of 
detected obstacle. RGB sensor is used to detect the 
red, green, blue colour level from reflected light at 
the boundary of obstacle. This sensor will be 
connected on stick at front facing toward ground. 
 
PIR SENSOR 
PIR sensor detects a obstacle moving around within 
approximately 10m from the sensor. This is an 
average value, as the actual detection range is 
between 5m and 12m.PIR are fundamentally made of 
a pyro electric sensor, which can detect levels of 
infrared radiation. For numerous essential projects or 
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items that need to discover when an individual has 
left or entered the area. PIR sensors are incredible, 
they are flat control and minimal effort, have a wide 
lens range, and are simple to interface with. 

 
 

2. GPS UNIT:  
It alert the blind person when reaches destination by 
voice .It consists of microcontroller and GPS and one 
voice module to generate the voice. The Micro 
controller is the main part of the device. It stores the 
data of the current location which it receives from the 
GPS system. . GPS works in any weather conditions, 
anywhere in the world, 24 hours a day, with no 
subscription fees or setup charges. Here we are also 
implementing the GPS with GSM module which 
shows the actual coordinates of the visually impaired 
people to the caretaker by simply pressing the one 
switch. 

 
 
3. MICROCONTRLLER: 

 
 

Microcontroller is nothing but the controller which is 
used to control the multiple sensors and processing. It 
has its own embedded operating system. Here we are 
using AVTR ATMEGGHA 16Amicrocontroller. 
Microcontroller is fixed on printed circuit board 

(PCB). Microcontroller is capable to do multiple 
processor because it has own memory and 
programmable input/output peripherals. 
Microcontroller is mainly used for self-operated 
devices. 
 
II. RESEARCH METHODOLOGY 
 

 
 
Flow Chart and its explaination: 
In the proposed system, ultrasonic sensor as an 
obstacle detector and RGB sensor as a color level 
detector both working as input device. This sensed 
input data is collected by microprocessor and 
according to developed algorithm (in embedded C) it 
gives comments to vibration assist and voice assist to 
alert blind pedestrian. Test to sound conversion IC 
has maximum 32 different messages storage capacity. 
IC in its record mode records different possible alert 
messages while developing and according to 
immediate environment it plays appropriate message 
to guide user through speakers. RGB sensor makes it 
possible to assist user about flour on which he/she is 
walking. This will be definitely useful for visually 
impaired person. If user listens green then he/she is 
assume as walking on grass he/she will feels save to 
move. But if user listens that he/she is on road then 
user  will be more alert and conscious at his/her every 
step .Other navigation system for blind  are not been 
able to give the way to destination. Proposed system 
will give a voice message by headphone when 
destination is reach and also have the Navigation till 
destination. Proposed system has capacity to alert 
user at different terrain like grass, road, zebra 
crossing etc by giving specific message though 
headphones as soon as it senses any obstacle by Stick.  
 
III. REQUIREMNET ANALYSIS 
 

 HARDWARE 
 AVR  development board 
 RGB Sensor 
 Ultrasonic sensor  
 PIR Sensor 
 Printed Circuit Board 
 Power Supply  
 Vibrator 
 GPS+GSM module 
 Programmer  
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 DEVELOPMENT TOOL 
 Embedded “c” 

 
CONCLUSION 
 
It is observed that the proposed strategy yield positive 
result. It is also seen that the visually impaired can 
walk with much more ease. There are few challenges 
also, as the GPS and GSM module require good 
network strength the applicability of the proposed 
system is practically possible only at strong network 
location. 
 
The system has been used to receive the data from the 
sensing devices. The integration of the ultrasonic 
obstacles, accelerometer sensor data in order to detect 
obstacles, and to obtain more detailed regarding the 
blind’s environment is find to be much more 
successful. We also have integrated GPS Navigation. 
Thus, allowing blind people to move independently, 
safely and quickly among obstacles and hazardous 
places. 
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