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Abstract—It has always been a challenge and struggle for 

the visually impaired people to navigate from one place to 

another. Many electronic aids are developed for visually 

impaired people, but very few of these were partially 

successful in addressing the requirements of blind individuals 

to navigate safely, comfortably and independently. Here we 

propose a system which uses combined effort of sensors and 

Image processing to provide an alert about the obstacle user is 

about to face and guide the user to navigate independently and 

safely. 
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INTRODUCTION 

Visually impaired face a major problem of navigating 

independently through real world, throughout an average day a 

typical person will encounter many obstacles. Some typical 

obstacles encountered might include: tables, chairs, lamps, 

stairs and many other objects.  A visually impaired uses typical 

walking stick is used by moving the stick from one side to side 

and detecting object through feel but to do so a person has to 

be trained in its use to actively scan the small area ahead of 

them. Guide dogs are trained to lead their owners around 

obstacles but they require an extensive training and are 

partially color blind and visually impaired find it difficult to 

care appropriately for another living being and many other 

methods are expensive to afford. 

At present day there is more demand for cheaper solution of 

a system that can help blind people to travel with increased 

independence, safety and confidence among obstacle’s and 

other hazards faced by blind person, providing a vocal alert to 

the person about the obstacle and guide him turn by turn 

navigation to travel with increased independency and safety.  

PROPOSED SYSTEM 

 In order to overcome the imperfection of the existing 

electronic and mechanical travel aids, a solution is proposed to 

constantly monitor a blind person environment to detect the 

obstacles  even when he is not conscious about it, by 

intimating the person with vocal alert that can help blind 

people to travel with increased independency, safety and 

confidence. The system provides a turn by turn navigation by 

identifying the obstacles and deciding him to take a right or 

left inclination. 

Ultrasonic sensors 

The proposed paper utilizes ultrasonic sensors. As the name 

indicates, ultrasonic sensors measure distance by using 

ultrasonic waves. The sensor head emits an ultrasonic wave 

and receives the wave reflected back from the target. 

Ultrasonic Sensors measure the distance to the target by 

measuring the time between the emission and reception. 

Ultrasonic sensing is one of the best ways to sense 

proximity and detect levels with high reliability. 

An ultrasonic sensor uses a transducer to send and receive 

ultrasonic pulses that relay back information about an 

objects proximity. High-frequency sound waves reflect 

from boundaries to produce distinct echo patterns. 

Ultrasonic sensors can handle collision avoidance for a 

robot, and being moved often, as long as it isn’t too fast.  

 

Fig 2.1 - Ultrasonic Sensors 

Kinect camera 

Kinect was developed by Microsoft Corporation for Xbox 

360 had combined Microsoft built software and hardware. The 

hardware included a range chipset technology which was 

developed on a system consisting of an infrared projector and 

camera and a special microchip that generates a grid from 

which the location of a nearby object in 3 dimensions can be 

detected.  
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This 3D scanner system called Light Coding employs a 

variant of image-based 3D reconstruction. The device consists 

of an RGB camera and depth sensor running proprietary 

software which provides 3D motion capture and facial 

recognition capabilities. The depth sensor consists of 

an infrared laser projector combined with a 

monochrome CMOS sensor, which captures video data in 3D 

under any ambient light conditions. The sensing range of the 

depth sensor is adjustable, and Kinect software is capable of 

automatically calibrating the sensor based on gameplay and 

the player's physical environment, accommodating for the 

presence of furniture or other obstacles.  

 

 

 

 

 

 

Fig2.2:Kinect Camera 

3D Reconstruction  

3D Reconstruction is a technique where image is captured 

from kinect camera and reconstructed on RGB based rules 

using image processing. 

  
Fig 2.3 - Test Image 

Using image processing algorithm we can reconstruct the 

same image as a 3D image which can precisely identify the 

position of the object and the free space available on the image 

using this data we can precisely identify the object in front of 

him guiding him to move around the obstacles. 

 
Fig 2.4 - Result Image. 

 Integrating all the above components to work as a 

single entity so the ultrasonic sensors detect the obstacles and 

instruct the user which is the type of obstacle that he is about 

to encounter over a voice alert in turn the kinect camera maps 

a 3D structure of the floor rectifying the free path available for 

the user to take and guiding him over the free path available. 
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