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ABSTRACT 

Smart Navigation Cane for visually impaired people 

 

Currently, visually impaired individuals use a standard cane as a tool for steering them 

after they move from one place to a different. Although, the standard cane is the most 

widespread cane employed these days by the visually impaired individuals, it couldn't 

facilitate them to find dangers from all levels of obstacles. Keeping that in view, we have 

a tendency to propose a replacement intelligent system for guiding people. World Health 

Organization square measure visually impaired or partly clear-sighted. The system is 

employed to alter visually impaired folks to maneuver with constant ease and confidence 

as a clear-sighted folks. Additionally, the system helps in police investigation the 

potholes. The system is coupled with a GPS module to pin-point the placement of the 

visually impaired person. Moreover, the compass can offer the direction info furthermore 

gives heading angle info. A buzzer and voice recognition module also are value-added to 

the system. The entire system is meant to be tiny, lightweight and is employed in 

conjunction with the cane. The results have shown that the blinds that used this method 

may move  safely  
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Chapter 1: Introduction 

 

1.1 Background 

1. Globally, the amount of individuals of all ages living with sight loss is calculable to be 

285 million,out of them thirty-nine million are visually impaired in step with the globe 

Health Organization (WHO). Among several constraints envisaged by a visually impaired 

person, the challenge of navigation is very critical. Usually visually impaired individuals 

think about help of argus-eyed persons to search out their means or would like to have 

Nursing assistant for the person to follow a specific path. This suggests that the bulk of 

visually impaired individuals cannot notice their means autonomously in an unknown 

space. Generally visionless persons use a white cane or walking cane. 

2. In Electronic destined technology, energy waves square measure emitted ahead, then it's 

mirrored from obstacles, additionally to the present, the sensible cane are coupled with 

the GPS system is employed by visually impaired persons to work out and verify the 

current location and with the assistance of compass can advance its heading angle 

towards its next  points. 

 

1.2 Overview 

This project is basically a prototype that comprises of: 

1. A  Stick.  To hold the whole circuit and sensors in place. 

2. URaspberry pi U. To overall controls and integrate all the components. 

3. UUltrasonic Sensors U.  For detection of obstacle. 

4. USpeech IC U.  To give voice output feedback. 

5. UGPS U.  To determine the position of blind people. 

6. UMagnetometerU.  To determine the direction of movement towards next waypoint. 

7. UVibratorU.   To give vibration feedback. 
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8 .Rechargeable Battery.  To power up the whole system 

1.3 Problem Statement 

Way finding for blind people is a really big issue now-a-days. There are machines and 

sticks available for them but they are either not so accurate or they only work inside and 

also very costly. So, for this problem we decided to design a compact stick in sleek 

design with more accuracy plus efficiency. 

 

1.4Approach 

The basic design approach of this project is that there will be two parts of hardware. One 

will comprise of the programming and algorithmic structure of Raspberry pi, and the 

other will be the integration of Raspberry Pi with the other components (GPS, 

magnetometer, ultrasonic Sensors) of the system. 

1.5  Objectives 

Our project will be able: 

a. To detect different hurdles or obstacles with the help of ultrasonic sensors and hence making 

it very easy and safe for blind people to find the right way.  

b. To navigate through multiple waypoints to reach the destination safely. 

c. In case the obstacle is detected he can easily deviate and gets to its right path for further    

movement towards his destination. 

 

1.6 Academic Objectives 

Our project will help us to enhance and polish our practical skills on: 
a. Ultrasonic Sensors 

b. Raspberry pi 

c. GPS module 

d. Magnetometer 
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Chapter 2: Background 

 

2.1 Overview of Existing Literature: 
A number of navigation systems for aiding the blinds are developed already. These developed 

systems are classified into 2 categories. The first cluster is Electronic Travel Aids (ETAs) and the 

second cluster is Electronic Orientation Aids (EOAs). ETAs are designed to form a secure 

journey by determining the hurdles by using supersonic and proximity sensing element. EOAs 

are designed to sight desired destination with the help of GPS and placement of service which is 

based on location. A stick for the blind people was developed which works with the help of GPS, 

integrated with ultrasonic and proximity sensing element for determining the obstacle. 

 

2.2 Problem Formulation: 

 
Way finding and navigation up till destination for blind people is a really big issue now-a-days. 

There are machines and sticks available for them but they only detect the obstacle or can give the 

current location of blind person but cannot guide the individual towards his destination. So, for 

this problem we decided to design a compact stick in sleek design that is capable to navigate the 

visually impaired person using multiple waypoints towards his destination 
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Chapter 3: Design 

3.1 System Architecture: 

 
 
3.2 Design Specifications: 
Following are the specification summary of the proposed design: 

 

3.2.1  Raspberry Pi : 

 
Raspberry is a brain of our prototype. 

    Handheld computer with powerful processing speed. 

    Less power consumption. 

   Collect the data from all components. 

   Process the data collected to generate alert and sends the alert as voice output 
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3.2.2 Magnetometer 

 
 The Compass Module 3-Axis HMC5883L is a low- magnetic field sensing device with a 

digital border. 

 The compass module transforms any magnetic field into the output of a differential 

voltage on three axes.   

 This voltage shift is raw digital output which can then be utilized to calculate headings or 

sense magnetic fields coming back from completely different directions.   

 The module is meant to be used with a huge variety ofmicrocontrollers with altogether 

different voltage needs. 
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3.2.3 GPS (NEO 6M) 

 

 
 

 It is aGPS module that may be used with Respberry Pi.  

 GPS module provides the best available location information, giving better performance 

when integrated with Raspberry Pi. 

 Operating temperature range: -40 TO 85°C. 

 Module can save the data when the power is shut down 

 

3.2.4 US SENSOR 

 

 

 
 This is an HC-SR04 inaudible sensing element. 
 This economical sensing element gives (3cm to 400cm) a non-contact measurement 

practicality.  



 

7 
 

 Each HC-SR04 module includes associate degree US sensing transmitter, a receiver and a 
controlling circuit. 

 It has four pins: VCC (Power), Trig (Trigger), Echo (Receive), and GND (Ground). 

3.3 Special Skills Required 

The following specialized skills are required to work on this project: 

• Raspberry pi 

• Python Programming 
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Chapter 4: Development of Algorithm 

4.1 Entering the Way Points 
 Selection of Route e.g. SOM to MCS 

  Division of route into Multiple Way Points 
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4.2 Finding the Current Location (Through GPS): 
 4.2.1Basic Principle of GPS 

 GPS provides statistics in a Specific Format consisting of Multiple Sentences. 

Every Sentence starts from $GPGGA and contains the coordinates, time and 

different helpful info.  

 GPGGA is remarked as Globally Posn Sys Fix Data. We may extract coordinate 

from $GPGGA string by investigating the commas within the string. Suppose you 

get GPGGA string and save it in an array, then Latitude may be found after 2 

commas and line of Long will be found after four commas 

 

 

 

 

 

 

 
 

 



 

10 
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4.2.2 Code: 
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4.2.3 Interfacing with Respberry Pi 
 4.2.3.1 Preparing the Respberry Pi to Communicate with GPS  

 Updating the Respberry Pi. 

 Setting the UART in Respberry Pi. 

 Disabling Respberry Pi Getty Service. 

 Activating TTV AMAO. 

 Installing mini COM and pynmea 2. 

 Installing the LCD library 
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4.2.3.2   Connection for Respberry Pi GPS Module Interfacing 

 

 

 

 

 

This product has huge applications in the health sector. Currently there is no efficient product 

present in the market that can assist the blind people and can help them perform everyday tasks. 

•  It is sad to know that even in this day and age we have not done enough to solve the 

problems that are faced by the blind people.  
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• The introduction of this product in the health sector can help compensate the visually 

impaired people. This will boost their confidence and enable them to move around 

without the assistance of a helper.  

4.3 CALCULATING TARGET BEARING: 
 Target Bearing is found using Coordinates of Current Location(GPS) and 1st  Way 

Point 

 Formula Applied: 
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 Application of  Formula in Code: 
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 4.4 FINDING CURRENT BEARING (Magnetometer) 
4.4.1  Working Principle 

 The Compass Module 3-Axis HMC5883L be a low-field magnetic sensing device 

with a digital interface. 

   The compass module converts any field to a differential voltage output on three 

axes. 

 This voltage shift is that the raw digital output worth, which might then be used to 

calculate headings or sense magnetic fields coming back from completely 

different directions 
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4.4.2  Calibration Process 

 

 

1) Connect Magnetometer  with Arduino according to configuration: 
2) Open Magsensor3 Arduino code and upload it in Arduino. 
3) Now open MagViewer.exe Application. Select COM Port on which Arduino is 

connected. Then press run. 
 

 
4) MagViewer Application get started. Adjust the window along Z-axis as shown in figure. 
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5) Now rotate Magnetometer along Z-axis to get the circle. 

 

 

 
 

6) It can be seen the circle of plotted values is decentered. So it is required to calibrate it. 

  

Decentered Circle 
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7) For calibration, get the values of X and Y axis along Z axis. Note down the max and min 
values of X and Y axis. In our case we got following values. 
 
 

 

X_Max Value 
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X_Min Value 

Y_Max Value 
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8) Now we need to find offset values of X and Y axis to center the circle along Z axis.  

9) The basic principle is that center of X and Y axis should be at 0. 

10)  Current center point of X axis is: 

(X_Max + X_Min)/2 = (35.1 - 27)/2 = 8.1/2 = 4.05 

11) So X_offset = -4.05 (To make X center at zero) 

12) Similarly, Current center point of Y axis is: 

(Y_Max + Y_Min)/2 = (19 – 46.4)/2 = -27.4/2 = -13.7 

13) So Y_offset = +13.7 (To make Y center at zero) 

14) Now put these offset values in Magsensor_Calibrated Arduino Program. 

15) Upload that program in Arduino and start MagViewer again. 

16) Now again rotate the sensor along Z axis to get circle. 

17) It can be seen that now circle is at center. 

Y_Min Value 
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Centered Circle 
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4.4.3  Code: 

 

 

 
 

 

 



 

24 
 

 4.4.4  Interfacing with Respberry Pi 
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26 
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4.5 ESTIMATE HEADING ANGLE (Desired Direction) 
   Direction Difference = target direction – current direction 

 Wrap Direction Difference 

              If (direction difference < -180) 

              Direction difference =+ 360 

              If (direction difference > 180) 

           Direction difference = -360 

 

 Find desired turn 

 

                  If (direction difference < 0) 

       Desired turn = LEFT 

                  If (direction difference > 0) 

                  Desired turn = RIGHT 

                  Else 

        Desired turn = STRAIGHT 
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 Code 
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4.6 Repetition Until way Point Achieved 
 Formula For Distance Between Two Points 

 

 
 

 If distance is 0 then load next waypoint, and repeat above steps. Else repeat above 

steps   without loading next waypoint. 

 If distance is 0 and waypoint was last, then Destination Reached. 

 Way Point Distance Code. 
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Chapter 5: Demonstration Code / Hardware Implementation 

 

5.1 Demo Code 
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5.2 Hardware Implementation 

 

 

 



 

34 
 

5.3 End Product 
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Chapter 6: Conclusion and Future Work 

6.1 Conclusion 
Various applications exist that perform the functions of a smart cane  but there is no application 

which gives the navigation feature while remaining offline. Our project has the capability to 

navigate and takes the individual from the start point to its destination through multiple way 

points. Furthermore, this project has the ability to operate in an offline mode but way points will 

be added manually before the start of journey. 

6.2 Future Work 
This idea can be polished further by adding the feature of taking voice input from the blind 

person and dividing the route into multiple way points automatically, which will remove the 

dependency of blind people on manual insertion of the way points. 

 

 

 

 

 

 
 



 

36 
 

 

Chapter 7: References 

 

https://hackaday.com/2016/02/28/introducing-the-raspberry-pi-3/ 

http://www.instructables.com/id/Arduino-Powered-Autonomous-Vehicle/ 

http://robotshop.com/letsmakerobots/fundamentals-a-gps-guided-vehicle 

https://sites.google.com/site/wayneholder/self-driving-rc-car 

http://www.instructables.com/id/Boat-Autopilot/ 

https://makezine.com/projects/make-37/gps/ 

https://www.latlong.net/ 

 

 

 

 

 

 

 

 

 

 

 

 

https://hackaday.com/2016/02/28/introducing-the-raspberry-pi-3/
http://www.instructables.com/id/Arduino-Powered-Autonomous-Vehicle/
http://robotshop.com/letsmakerobots/fundamentals-a-gps-guided-vehicle
https://sites.google.com/site/wayneholder/self-driving-rc-car
http://www.instructables.com/id/Boat-Autopilot/
https://makezine.com/projects/make-37/gps/
https://www.latlong.net/


 

37 
 

 

 

Chapter 8: Bibliography 

 

[1] "Python Algorithms: mastering basic algorithms in the Python language", Choice 

Reviews Online, vol. 48, no. 10, pp. 48-5731-48-5731, 2011. 

[2] C. Andrews, "Easy as Pi [Raspberry Pi]", Engineering & Technology, vol. 8, no. 3, pp. 

34-37, 2013. 

 


	List of Figures
	Chapter 1: Introduction
	Background
	Overview
	Problem Statement
	1.4Approach
	1.5  Objectives


	Chapter 2: Background
	Chapter 3: Design
	3.3 Special Skills Required

	Chapter 4: Development of Algorithm
	5.2 Hardware Implementation
	/
	5.3 End Product
	/
	Chapter 6: Conclusion and Future Work
	6.1 Conclusion
	6.2 Future Work

	Chapter 7: References
	Chapter 8: Bibliography

