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  This paper will describe a smart stick which is integrated with a circuit within it to detect the obstacles. This stick can be used 

by visually impaired people for the ease for walking as the stick will notify the user about any obstacle present in their route. It 

will also direct the user to take obstacle free correct direction to head with the help of the DC buzzer.  The stick also calculates the 

distance of the obstacle from the user and depending on that distance, the frequency of beeping sound will increase or decrease 

which will guide the user to get an clear picture about the position of the object. The circuit also has an LED for verification 

purpose which performs same assignment as the buzzer. 
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1. INTRODUCTION 

 Visually impaired people are the people who can't 

identify smallest detail with healthy eyes. The WHO 

(World Health Organization) estimates that by way of 

2015 around 940 million publics through around grade of 

vision forfeiture. 246 million publics had short apparition 

and 39 million publics are blind. 30 million people are 

permanently blind and 285 billion are visually impaired, 

according to the WHO [1]. The serious problem 

encountered by blind people is mobility. They are not 

connected with the surrounding environment. They don't 

know about the things happening around them and 

require some time to realize what has happened. When 

walking in the roads they eventually face many problems 

such as obstacles, collision with others, manholes [1], [2]. 

they are mostly dependent on their family or any other 

caretaker for their mobility. Thus, the smart stick comes 

as a solution to help the visually impaired people in their 

day to day living without the help of others. In this paper 

we proposed a solution for the blind people by using an 

ultrasonic sensor in the blind stick. The stick identifies 

the obstacles within a specific range. This proposed 

method uses the Arduino UNO as controller. The smart 

stick is of user friendly, quick response, very low power 

consumption, lighter weight and it is easy to hold and 

fold by the user. 

2. PROPOSED SYSTEM 

 In this project we have used HC-SRO4 ultrasonic 

sensor which provides 2cm to 400cm of non-contact 

measurement. It contains ultrasonic transmitter, a 

receiver and a control circuit. It works on the principle of 
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sonar and radar system by emitting short, high frequency 

sound pulses at regular intervals. If they strike back as 

echo signals to the sensor, which itself computes the 

distance to the object based on the time span between 

emitting the signal and receiving the echo. 

 

 
Fig 1: Block Diagram of the proposed system 

 

 Ultrasonic sensors have two main components: the 

transmitter (which emits the sound using piezoelectric 

crystals) and the receiver (which encounters the sound 

after it has travelled to and from the target). In order to 

calculate the distance between the sensor and the object, 

the sensor measures the time it takes between the 

emissions of the sound by the transmitter to its contact 

with the receiver. The formula for this calculation is 

D = ½ T × C, 

where, D is the distance, T is the time, and C is the speed 

of sound which is approximately 343 m/s. In comparison 

to infrared (IR) sensors in proximity sensing applications, 

ultrasonic sensors are not as susceptible to interference of 

smoke, gas, and other airborne particles. 

Detection using ultrasonic sensor is based on two factors: 

 Time of flight (TOF), the amount of delay between the 

emission of a sound and the arrival of an echo 

depending on the distance of an obstacle, which is 

directly proportional to the distance [2]. 

 Beam size: Obstacle size is depending on amount of 

reflected wave. Obstacles whose dimensions are larger 

than the beam size, all of the sound waves will be 

reflected to receiver. If the obstacle size small as 

compared to the beam size, the part of the ultrasonic 

sound wave will be reflected to the receiver and the rest 

will be lost. 

 The speed at which sound travels depends on the 

medium it passes through. Broadly, the speed of sound is 

proportional to the square root of the ratio between the 

stiffness of the medium and its density. The speed of 

sound also changes with the atmospheric conditions. All 

obstacles reflect some part of the wave through. The 

amplitude of the wave reflected is relatively proportional 

to how much available surface there is on the obstacle, 

concerning coherent reflection. Also, surface 

area, shape and orientation, are major factors 

contributing to the strength of the reflected signal.  

3. HARDWARE IMPLEMENTATION 

The heart of the circuit is the Arduino Uno board which 

is an ATmega328P microcontroller board. The other 

components are   ultrasonic sensor, dc buzzer, LED, 9V 

battery. The VCC pin, Trig pin, Echo pin, GND pin of 

HC-SR04 ultrasonic sensor is connected to 5V pin, pin no 

9, and pin no 10, GND pin of Arduino board respectively. 

LED is connected to pin no 13 of the Arduino board and 

also grounded. DC buzzer is connected to pin no 11 of the 

Arduino board and the other end is grounded. 9V battery 

is connected to the Arduino to supply power. After 

programming is done and verified on the Arduino 

software it is uploaded on the circuit. Then the circuit is 

integrated on a stick which can be used as walking aid. 

The ultrasonic sensor senses the obstacle and then the 

microcontroller calculates the distance of the object and if 

the distance is less than or equal to the specified distance 

then led glows and the buzzer makes a warning sound 

which notifies the user. 

 

Fig 2: Circuit diagram of the proposed model 

4. SOFTWARE IMPLEMENTATION 

The Arduino integrated development environment (IDE) 

is a cross-platform application that supports the language 

C and C++ using special rules of code structuring. In this 

project we have written the codes in C language. The 
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Arduino IDE employs the program avrdude to convert 

the executable code into a text file in hexadecimal 

encoding that is loaded into the Arduino board by a 

loader program in the board's firmware.  

5. FLOWCHART 

 

Fig 3: Flowchart of the proposed model 

 

 The process starts with the initialization of the different 

ports of the microcontroller required for performing 

different functions and the beginning of inter integrated 

communication which is essential for serial 

communication. The next step is to initialize the 

ultrasonic sensor. The threshold value is the minimum 

distance within which the presence of obstacle will be 

detected. This distance is taken as 90cm for this project. 

However we can vary this depending upon requirement. 

 The measurement cycle starts with microcontroller 

transmitting the 10μs high level pulse to the sensor 

trigger pin to start ranging, and then the sensor will send 

out ultrasonic signal with 40 kHz and 450μs and then 

wait to capture the rising edge output by echo port from 

150μs: 25ms, depending on measured distance. In case of 

no obstacle (no signal reflected) it waits 38ms before it 

restarts transmission. [2] 

7. RESULTS AND DISCUSSIONS 

 The deigned smart stick has a good and easy to use 

user interface. Ultrasonic sensor HC-SRO4, ATmega328P 

microcontroller are tested individually as well as 

integrated. The accuracy of the circuit is very much 

dependent on working principle of ultrasonic sensor. As 

the ultrasonic sensor works on principle of echo, 

studying of its reflection on different obstacle is very 

important. 

After implementation of the circuit  

 

 
Fig 4: Final implementation of the circuit model 

. 

8. LIMITATIONS AND FUTURE WORK 

 If the object moves too fast then it will be difficult to 

notify the user efficiently. No holes can be identified with 

this device.  

 Voice enabling and GPS navigation are the two more 

features that we are going to integrate in this model to 

increase the functionality of the model. Some research is 

still going on from our side to incorporate some more 

sensors to enhance the capability of the stick. 
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9. CONCLUSION 

 The Smart Stick acts as a versatile interface for easy and 

comfortable mobility for visually impaired people. It is 

safe and affordable. Though the system is hard-wired 

with sensors and other components, it's light in weight.  

It offers, low power, efficient navigation. The Smart Stick 

acts as a basic platform for the coming generation of more 

aiding devices to help the visually impaired to be more 

safe. While developing such an empowering solution, 

visually impaired and blind people in all developing 

countries were on top of our priorities. Wireless 

connectivity between components of the device will 

enhance the additional features of this instrument 
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