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Abstract 

Navigation safely and self assured in a metropolitan city 

without any human assistance is a different task for 

purblind people. In order to reduce the navigation 

difficulties of the purblind people on obstacle detection 

system using depth camera, ultrasonic sensor, raspberry pi 

is developed. The proposed independent navigation 

system is developed to enhance safe mobility in indoor, 

outdoor and unknown environments. The navigation 

system recognizes the object or the obstacle in front of the 

blind people using depth camera. The captured images are 

analysed for fractions of second. When the system 

recognizes the obstacle, it immediately sends a feedback 

as voice to the users through the audio system like 

headset. By the use of ultrasonic sensor, the obstacle 

distance is also detected and it is conveyed through the 

headphones. Obstacle avoidance and safe navigation are 

the major problems faced by the purblind people. By the 

use of this device, the user can safely bypass the 

obstacles. The current location of the purblind people can 

be found by using global positioning system(GPS) which 

is embedded in the system. Their current location are 

updated in the provided link. The purblind. The purblind 

people’s guardian can come to know about their location 

time to time. The location is very accurate because they 

are given in terms of lattitude and longitude 

Keywords: Purblind people, Independent system, Depth 

camera, headset, GPS, Obstacle avoidance. 

 

Introduction 

We  wish  to  design   a  system  that  assists   local          

navigational     cues  through     feedback   from 

Navigation   for   blind  and  visually  impaired  people  

by          vibration moto.  Providing   (1)   generic  

feedback  on   obstacles  and   (2)   Specifically, this paper 

contributes: descriptions of identified        useful  

objects.1) A wearable and unobtrusive vision-based 

system. According  to  the  World  Health    Organization, 

system providing audio feedback to enable purposeful 

approximately 285 million people worldwide are blind or 

visually          navigation for BVI people in which around 

1,00,000 are students;1)Impaired  (BVI)  [1],  with  one  

person  losing their  vision, partially blind  2) A real-time 

algorithm for segmenting the freee very   minute.  Visual   

impairment  poses  a   number  of            space    and    

mapping     it  to  free-space   motion challenges related to 

mobility: blind people find  difficult      to     instructions; 

to  map  the environment and move collision-free within 

it, 3)User studies demonstrating the system’s capability 

even with the help of canes or guide dogs. BVI 

individuals of providing guided navigation through free 

space,are  thus significantly  less  willing to travel 

independently           obstacle avoidance and guidance to 

specific types [2]. Range, Direction, Dimension and 

Height of the object is described through the audio[3].  

Independence   in   daily  activities  for  BVI  people of 

target objects. Requires   tools   to  enable  safe     

navigation. Cane users usually   sample   their     

environment   with physical    contact, but it   can   be 

desirable    to    avoid   contact    if   possible,   e.g.  when 

navigating  among  pedestrians or in calm environments. 

Computer vision can be used to enable  purposeful 

navigation and object  identification. Purposeful  

navigation Can be defined as guided motion through 

space toward a desired  target while avoiding obstacles. 

Navigation system is broadly experimented in three 

categories namely electronical travel aids, electronic 

orientation aids, position locator device[2]. The challenge 

is to  robustly process the sensor feedback from a 

wearable system and to intuitively  map  the feedback to 

directions and  semantic descriptions  of  the environment 

that meet the   needs  and   goals of a BVI person. The 

obstacle avoidance for purblind people using kinect 

camera which recognises the obstacle ,it sends a audio 

feedback to the user through earplugs[3].   However, 

audio feed-back    becomes in distinguishable in noisy 

environments and can interfere with  the  perception of  

auditory  environmental cues on which  BVI  people   

depend for   situational   awareness .work on blind 

navigation proposed systems. The development of  

sensing devices for the visually impaired  people requires 

knowledge of the necessity and abilities of   blind  people. 

In particular, attention will be focused on clear-path 

indicators, highlighting their role in orientation and 

mobility tasks. A new device belonging to visually 

impaired or partially impaired people  is presented. The 

detection depends on a multisensor and adopts the signal 

processing to provide the user with suitable information 

about the position of objects hindering his or her path. 

Experimental demonstration shows the efficiency of the 

device developed.This paper proposes theoretical model 

of the system.  
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Proposed System: 

The depth live camera used in the navigation system is to 

capture an object or an obstacle in front of the blind 

navigator. The camera captures and analyses the obstacle 

for about a fraction of seconds. Since a live camera is 

monitor equipment in the system which requires about 5v 

power supply, so a high quality camera is used to detect 

the obstacle quickly. The main components are ultrasonic 

sensor, GPS, raspberry pi, MAX232, RS232, speaker. 

Global positioning system (GPS) is used to track the 

location  of the purblind people. Their location is updated 

in the server platform in the terms of lattitude and 

longitude  measurements. Those latitude and longitude 

measurements can be directly googled to know the exact 

location of  their purblind people. The server platform can 

be opened through wifi network named IOT data which 

has a common username and password as for now. 

Ultrasonic sensor, as the name indicates, it measures the 

distance by using ultrasonic waves. This sensor emits an 

ultrasonic wave and receives the wave reflected back from 

the object. It measures the distance to the object by 

measuring time between emission and reception of waves. 

Hence the accurate distance of the obstacle is conveyed to 

the end blind user. The location, distance, direction are 

intimated by sensor components. The camera and 

raspberry pi are interfaced to analyse the object. Next 

comes the MAX232 it is designed by maximum integrated 

product. This IC is widely used in RS232 communication 

systems in which the conversion of voltage level is 

compatible with PC serial port and vice versa. RS232 is a 

standard communication protocol for linking computer 

and it’s peripheral device to allow serial data exchange 

. The proposed system creates the source code in python 

language to mention the object analysed or else as “object 

detected”. In the designed system, about 4 to 5 common 

constant locations has been installed which includes 

library, mall, bus stop and wrong destination and away 

from home. Finally the output was given to end blind user 

by an audio output. Through the earplugs, the output data 

has been delivered to the blind people to prevent them 

from hitting the object or obstacle. This system ensures a 

safe and independent navigation for the blind users 

 

Block diagram 

 

 

 

Existing system 

Several recent papers had applied location sensing, 

motion planning techniques to assist safe navigation for 

purblind people. The system typically includes sensors 

and feedback components for the operation of the system 

design. There are many other navigation systems designed 

specifically for the blind people which includes an 

electronic aid developing like a gadget that is a walking 

stick and audio output through the headset. Current 

location can be tracked by using GPS. They can find their 

own way using IOT intercommunication. The canes are 

technologically improved and a development of intelligent 

guide stick for the blind. Computer simulations are 

experimented to track PURBLIND people using visual 

C++ software. It’s 4 in kg to lift and hold. Major 

drawbacks of this stick is it’s too heavy to carry always.  

Audio output based navigation system was even designed 

before, it is a portable device which gives information to 

blind people, so that they take decisions on what direction 

to move. The obstacle is detected using ultrasound and 

obstacle is indicated to PURBLIND people via 

stethoscope sonar system and video – tactile feedback 

system. The canes are made to a smart stick which 

captures the obstacle and gives the fair idea about the 

distance of n obstacle through audio system and gives 

vibration in the hands to sense the insurance of obstacle. 

It’s major drawback is, it doesn’t give exact distance of 

the obstacle. Navigation system for visually impaired 

people using Kinect camera has the feature of using a live 

camera, it uses windowing based mean or average method 

to recognize the object or an obstacle and the output is 

given through the earplugs. Canes of smart sticks which 

has a pair of ultrasonic sensors which detect staircases  

and other obstacle within 2 meter with absolute accuracy 

and detects all range of obstacle. The major disadvantage 

is, it senses within 2 meter only not more than that. Hence 

all these existing system has some drawbacks. All these 

drawbacks are solved using the newly designed navigation 

system with new added features 

 

Drawbacks 

White cane 

Cane travel can be more. It can struck in crack 

 Cane are heavy to carry and easily break 

Weather negatively impacts cane travellers 

Increased interference from the public wanted to assist  

Guide dogs 

Time and responsibility of daily care for a guide dog such 

as feeding, watering, grooming etc 

Two to three week commitment to train with a new guide 

dog 

Expenses increased with a guide dog is more 

 

Results and discussion 

We presented a real time wearable system which includes 

a Camera, GPS and a Raspberry Pi, to support Visually 

Impaired People so that obstacle can be avoided. The 

system enables safe and self navigation. The system has 

been designed in such a way that it doesnot produce any 
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harmful effects to the purblind people. It  is an light 

weighted device which includes depth camera, that 

captures the obstacles and prevent the blind people from 

hitting the obstacles.The exact distances of the object or 

obstacles is detected using ultrasonic sensor and conveyed 

to the purblind people through audio system like 

headsets.The depth camera and Raspberry Pi has been 

interfaced. The Source code is created in such a way that 

the camera captures and analyses the obstacles. 

     

People who take care of blind can track  the exact location 

of these people by using server platform with the help of 

this exact location of the purblind people can be tracked 

.The server can be opened by a Wifi signal named IOT 

DATA and has a password which is common for all the 

people who use to open the server. In the server the 

latitude and longitude measurements are updated. Using 

this measurement, exact location of the blind people can 

be tracked by goggling it. 

 

 

 

Fig no 1- server platform 

Fig no 2- object detection and  recognization using 

camera 

 

 

Fig no 3 Hardware module 

 

 

Fig no 4 uv sensor 
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CONCLUSION 

Wearable System: It offers flexibility to the  users and it 

is light weighted system. It is low cost Navigation 

System. 

Free Handed: The purblind people need not hold the 

devices like canes and white canes are very heavy to carry 

and sometimes they can even break. 

Simple: The operation of the device is very easy and the 

interface are simple. 

Location Update: The current location of the purblind 

people are displayed in the link and they are periodically 

updated. 

 

Future scope 

1.Feeding map into the system which may clearly mention 

the location of purblind people via audio output 

2. Delay time in the camera can be reduced (i.e.,) 

appropriate outputs can be delivered within less amount of 

time 
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