
IJSTE - International Journal of Science Technology & Engineering | Volume 3 | Issue 09 | March 2017 
ISSN (online): 2349-784X 

 All rights reserved by www.ijste.org 
 

290 

Indoor Navigation for Blind User using 

Ultrasonic Obstacle Detection 

  

Harshvardhan Patil Saloni Picha   

Student Student 

Sinhgad College of Engineering, Pune, India Sinhgad College of Engineering, Pune, India 

  

Utkarsh Nipaney Dainik Pandya 

Student Student 

Sinhgad College of Engineering, Pune, India Sinhgad College of Engineering, Pune, India 

  

Prof. M. D. Sale 

Professor 

Sinhgad College of Engineering, Pune, India 

 

Abstract 

Firstly, registration will be done on Blind-user’s mobile application (where concerned phone numbers are saved to whom alert 

message will be send). Ultrasonic Sensor reads and sends values from micro-controller to the mobile application. Distance value 

will be converted into footsteps, accordingly application will notify the blind-user (via speech/beep sound). When the blind person 

press and holds the low volume button for few seconds, a message is send to registered numbers of blind person’s current location. 

This project is basically for blind user’s independent movement (In-door & Out-door).   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

For blind people, walking freely is a challenge due to lack of information about obstacle, path, destination etc. For them, ample of 

technologies have been invented to decrease their effort and increase their efficiency by trying to make the relationship between 

man and environment more harmonious as possible. 

The traditional and commonly preferred way is to use canes to move around and avoid obstacles. Unfortunately, it is still a 

limited resource, unable to provide an independent navigation and it cannot be used to detect obstacles more than a few feet away.  

Based on the already presented works, fulfilling the basic needs of blind community we decided to develop a new low cost tool 

which helps in-door and out-door navigation through audio assistance. This application comprises of three-axis accelerometers. This 

application is wirelessly connected. Distance value is converted into footsteps. Application sends notification to registered numbers 

about the current location of the blind user whenever volume low button is key pressed for few seconds.  

II. GUIDELINES FOR MANUSCRIPT PREPARATION 

 Abbreviations and Acronyms 

 Arduino 

Arduino is an open-source platform used for building electronics projects. Arduino consists of both a physical programmable 

circuit board (often referred to as a microcontroller) and a piece of software, or IDE (Integrated Development Environment) that 

runs on your computer, used to write and upload computer code to the physical board. The Arduino platform has become quite 

popular with people just starting out with electronics, and for good reason. 

 Bluetooth 

Bluetooth is a telecommunications industry specification that describes how mobile phones, computers, and personal digital 

assistants can be easily interconnected using a short-range wireless connection. Using this technology, users of phones, pagers, 

and personal digital assistants can buy a three-in-one phone that can double as a portable phone at home or in the office, get quickly 

synchronized with information in a desktop or notebook computer, initiate the sending or receiving of a fax, initiate a print-out, 

and, in general, have all mobile and fixed computer devices be totally coordinated. 

http://arduino.cc/
http://en.wikipedia.org/wiki/Microcontroller
http://arduino.cc/en/Main/Software


Indoor Navigation for Blind User using Ultrasonic Obstacle Detection  
(IJSTE/ Volume 3 / Issue 09 / 060) 

 

 All rights reserved by www.ijste.org 
 

291 

III. MATH 

Three main algorithms are being used, first algorithm is used for calculating distance from home to destination point, second 

algorithm is used for pin-pointing accurate location of user and last algorithm is used for obstacle detection. The three algorithms 

are mentioned namely: 

 Haversine 

The haversine formula determines the great-circle distance between two points on a sphere given their longitudes and latitudes. 

Important with respect to navigation, the law of haversine, that relates the sides and angles of spherical triangles. 

For any two points on a sphere, the haversine of the central angle between them is given by [6], 

hav(d/r) = hav(ⱷ2 − ⱷ1) + cos(ⱷ1) cos(ⱷ2) hav(λ2 − λ1) 

 
Fig. 1: Spherical triangle solved using Haversine [6] 

ℎ𝑎𝑣(𝜃) = 𝑠𝑖𝑛2 (
𝜃

2
) =
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Where, 

hav is haversine function: 

d is the distance between the two points  

r is the radius 

ⱷ1, ⱷ2: Latitude of point 1 and point 2 in radians 

𝜆1, 𝜆2: Longitude of point 1 and point 2 in radians 

 Trilateration 

Trilateration is the process of determining absolute or relative locations of points by measurement of distances, using the geometry 

of circles, spheres or triangles. In two-dimensional geometry, it is known that if a point lies on two circles, then the centers and the 

two radius provide sufficient information to narrow the possible locations down to two. Additional information may narrow the 

possibilities down to one unique location. 

In three-dimensional geometry, when it is known that a point lies on the surfaces of three spheres, then the centers of the three 

spheres along with their radii provide sufficient information to narrow the possible locations down to no more than two (unless the 

centers lie on a straight line). 

The coordinate system in which the sphere centers are designated must be fulfilled such that [7], 

 All three centers are in the plane z = 0, 

 The sphere center, P1, is at the origin, and 

 The sphere center, P2, is on the x-axis. 

 
Fig. 2: Three spheres showing Trilateration [7] 

https://en.wikipedia.org/wiki/Great-circle_distance
https://en.wikipedia.org/wiki/Central_angle
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This problem can be overcome as described below where the points, P1, P2, and P3 are treated as vectors from the origin where 

indicated. P1, P2, and P3 are of course expressed in the original coordinate system. 

𝑒𝑥 =
𝑃2−𝑃1

ǁ𝑃2−𝑃1ǁ
  is the unit vector in the direction from P1 to P2. 

i = ệ𝑥 (𝑃3 − 𝑃1) is the signed magnitude of the x component, in the figure 2 coordinate system, of the vector from P1 to P3. 

The third basis unit vector is ệ𝑧 = ệ𝑥 × ệ𝑦. 

Therefore, d = || 𝑃2 − 𝑃1|| the distance between the centres and j = ệ𝑦(𝑃3 − 𝑃1) is the signed magnitude of y component, 

Using i, d and j, solve for x,y and z. Then 

 

 Sensor Detection 

The ultrasonic sensor will be connected to the Arduino (micro-controller) and attached to blind user’s shoe. This sensor transmits 

ultrasonic waves to detect any obstacle right in front of it. It has a transmitter which transmits waves and a receiver to receive the 

reflected waves if hit to any obstacle and bounces back. Unless the first wave transmitted is received back to the receiver after 

hitting an obstacle, the transmitter won’t transmit second wave for transmission as the second wave will interfere the first wave if 

transmitted earlier. This transmission of waves from transmitter is done at specific transmission rate and frequency. These waves 

are analog in nature which are accepted by the Arduino. These readings are then send to mobile in digital form as mobile reads 

only digital signals. A threshold value will be set, which would notify that obstacle is nearby. This threshold value will be 

predefined. 

 
Fig. 3: Sensor Detection 

IV. ARCHITECTURE FLOW 

 
Fig. 4: Architecture Flow 
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Before handing over the product to blind person, blind person’s relatives or friends details (name, contact number, email ID)  are 

to be registered on the mobile application which will be installed on blind user’s mobile phone. A shoe (with Arduino and sensor 

attached to it), mobile application on mobile and an ear piece is must need for the procedure to run. After registration is complete, 

blind user can move with the sensor attached to its shoe and mobile in pocket. Mobile and Arduino are connected wirelessly via 

Bluetooth. The sensor would transmit its waves for obstacle detection. Arduino is used to collect readings and transmit it to mobile. 

Application calculates the collected values by converting those readings into footsteps and as any obstacle reaches threshold value 

of frequency (i.e. near the alert area of controller), an alert message is send to earpiece from mobile to earphones. All the collected 

values are stored temporarily in the mobile device (MySQL). The above procedure was a general function of the project which 

works In-door as well as out-door. 

If the user goes out of his house, he can use GPS on his mobile via voice command. As the GPS would be connected with the 

application, if the user feels he/she has lost direction, pressing low volume key for few seconds, a message would be send to the 

registered number giving the current location of blind user. Even if user is not using GPS before leaving his/her house, a long press 

of low volume key would send a message that user is lost giving current location of the user(the only requirement would be to keep 

the location services tapped on in mobile setting).    

V. REQUIREMENT SPECIFICATION 

 Software Requirements 

 JDK7 and above. 

 Android Studio. 

 MySQL 5.2 

 Hardware Requirements 

 Arduino. 

 Ultrasonic sensor. 

 Bluetooth module. 

 8 GB RAM 

 500 GB HDD 

 Earpiece 

VI. CONCLUSION 

This paper helps to build a ultrasonic obstacle detector which the blind user can use and walk independently. Firstly, before handing 

over the system to blind user, registration details (of any relatives or concerned friends) should be filled and switching on location 

services and Bluetooth on the mobile phone. Secondly, the sensor is used to detect any obstacle which would be connected to 

Arduino. Thirdly, a mobile device will be connected to Arduino via Bluetooth for fetching readings taken by sensor and these 

readings will be converted into footsteps for better understanding for the blind user from the earpiece which would notify the user 

after any changes. A threshold value will be predefined to notify user that the obstacle is too close. Lastly, if the user wishes to go 

out for a walk, he can use GPS (for setting destination by giving voice command), after setting location if he feels he is lost he can 

long press the volume key button to send a alert message to the registered numbers which would give his current location. This 

way the system helps a blind user to walk in-door and out-door independently with ease.      
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