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Abstract— This paper describes the ultrasonic blind walking 

stick with the use of Arduino. We here propose an advanced 

blind stick that allows visually challenged people to 

navigate with ease using advanced technology. The blind 

stick is integrated with ultrasonic sensor along with water 

sensor. In normal stick, the detection of the obstacle is not 

done and it is not efficient for visually impaired persons. 

The device measures the distance between objects and 

Smart Walking Stick by Ultrasonic sensor. When the objects 

or obstacles come in range of the ultrasonic sensor, he/she 

can know about the obstacle by hearing the sound generated 

by the Buzzer. It allows the user to walk freely by detecting 

obstacles in front of him. This proposed methodology is 

used to determine the obstacle with help of ultrasonic waves 

and infrared waves produced by the respective sensors. In 

this proposed paper GSM and GPRS module is used provide 

alert message and location during the time of emergency. 

The blind person can send emergency message at times of 

risk, to his guardian, using GSM module. In this way, the 

GPRS module will be used to give location notifications 

when the blind person is in threat. This proposed paper 

comprises of additional feature include RF transmitter and 

receiver which is utilized to recognize the fallen stick from 

the client if the stick is far from the visually impaired 

individual. The client has the RF transmitter and the stick 

comprises of RF receiver. The main objective of this 

methodology is to design a smart walking stick which is 

very much useful for those people who are visually impaired 

and are often need help from others. 

Keywords: Microcontroller, Ultrasonic sensor, Blind stick, 
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I. INTRODUCTION 

This proposed methodology is designed to create a smart 

blind stick for visually disabled person. Physical 

development is a test for visually disabled people, since it 

can end up precarious to recognize hindrances showing up 

before them, and they are not ready to move starting with 

one spot then onto the next. They rely upon their families 

for portability and guidance. Their versatility contradicts 

them from associating with individuals and social exercises. 

Before, various frameworks are structured with restrictions 

without a strong comprehension of the any visual 

observation. Analysts have gone through the decades to 

build up an insightful and shrewd stick to help and caution 

outwardly weakened people from obstructions and give data 

about their area. People who can't see may face many 

difficulties to connect to the environment. It's very difficult 

for a blind people to detect the obstacles in front of them 

unless and until the stick touches it. With a normal stick, 

they will use tap method in which stick is continuously 

tapped on the ground continuously to find the optical nearby 

but it is not sufficient. This is the reason why they are 

dependent on their family or people nearby. With this 

methodology this problem can be solved. This system 

consists of a concept to provide a smart electronic aid for 

blind people, both in public and private space. The proposed 

system contains the ultrasonic sensor, water sensor, GPRS, 

GSM, arduino and Buzzer. This proposed methodology 

consists of ultrasonic sensors present on the stick which 

emits and ultrasonic waves to detect the obstacle with large 

distance and proximity sensor is used to detect the obstacle 

which is closer to the stick. Once the obstacle is within the 

area of the sensor depending upon the magnitude of the 

distance intensity of the sound is varied according to the 

magnitude of the distance which is directly proportional to 

the intensity of the sound. Smart walking stick is specially 

designed to detect obstacles which may help the blind to 

navigate care-free. The beep messages will keep the user 

alert and considerably reduce accidents. This proposed 

system consists of RF transmitter and receiver implemented 

in it. In some situation if the blind people falls down and the 

stick falls away from the user at a particular distance. In 

normal blind sticks it’s tough to find the digs and water 

present on the surface. This system consists of a water 

detector which can detect the water present in the surface 

and digs. The special feature about this system is that if the 

user stuck in any problem or feel uncomfortable, he/she can 

send an alert message to their relatives. Along with the alert 

message the present location (latitudes and longitudes) of 

the user is also shared to the relatives. This is done using the 

implementation of GSM and GPRS modules in the stick. 

Once the relative receives the latitudes and longitudes, by 

using Google map they can track the current location of the 

user. In visually impaired schools there are numerous 

experts who are explicitly prepared to show individuals with 

visual impedances how to travel securely, certainly, and 

autonomously in the home and the network. These experts 

can likewise help dazzle individuals to work on going on 

explicit courses which they may utilize regularly, for 

example, the course from one's home to a comfort store. 

Getting comfortable with a domain or course can make it a 

lot simpler for a visually impaired individual to explore 

effectively. This device is especially made for the 

betterment of blind person. This device is light in weight 

and portable. But its range is limited due to its own size. It 

gives the best travel help to the individual. The visually 

impaired individual can move starting with one spot then 

onto the next freely without the others help. The 

fundamental point of the framework is to give an effective 

route help to the visually impaired people who give a feeling 

of vision by giving the data about their environment and 

articles around them. 

II. LITERATURE SURVEY 

This proposed system is integrated with ultrasonic sensors 

for various distance of the obstacle. This system uses first 

ultrasonic sensor to detect the obstacle for larger distance 
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and then it calculates how much distance between obstacle 

and stick. The other sensor is infrared sensor which is used 

to detect the obstacles which is closer to the stick [1]. In this 

proposed system GPRS and GSM modules are interfaced 

with the microcontroller to detect the current position of the 

user and send the alert message to their concern relatives. 

This system shares the user’s latitudes and longitudes to 

their relatives which is used to find the current location of 

the user [2]. The microcontroller utilized in this General 

Packet Radio Service and Global System for Mobile based 

gadget with client input interface can be ideally 

ARM7TADMI based LPC02148 microcontroller, which is 

having 0512KB blaze memory and 08 to 40 KB of SRAM 

and a few peripherals. The ARM7TADMI-S is a broadly 

useful 032- bit chip. The presence of obstacle will be sensed 

using an ultrasonic sensor. If the obstacle comes in front of 

the range of ultrasonic sensor, user will get the information 

about the obstacle by hearing the sound which is generated 

by the buzzer connected to their stick [3]. GPRS module is 

utilized to know the present area where the visually 

impaired individual is available; he can likewise hear the 

sound message with respect to the heading that will be 

trailed by the visually impaired individual. GSM module is 

utilized by the visually impaired individual to contact to 

versatile numbers put away in the microcontroller if there 

should be an occurrence of any crisis. The GSM is also used 

for sending the alert message to the relatives [4] Minimal 

effort ultrasonic distance estimation modules like Hc-Sr04 

are a viable method to detect the nearby items and the 

separation between them. Regularly Robots utilize these to 

detect items or impacts and make suitable move. Ultrasound 

is a high recurrence sound (ordinarily, 40000 Hz is utilized). 

A short burst of sound waves (regularly just 08 cycles) is 

conveyed. At that point the "receive" transducer tunes in for 

a reverberation. In this manner, the rule of ultrasonic 

separation estimation is equivalent to with Radio-based 

radar. It discharges an ultrasound at 40 000 Hz, which goes 

through the air and if there is an item or impediment in its 

way It will skip back to the module. Considering the 

movement time and the speed of the sound, you can 

compute the separation. This proposed methodology 

consists of two types of ultrasonic sensors present on the 

stick which emits and ultrasonic waves to detect the obstacle 

with large distance and proximity sensor is used to detect 

the obstacle which is closer to the stick [5]. 

III. COMPARISON WITH THE EXISTING PRODUCT 

S. 

No 
Existing product Proposed methodology 

I. 

It can detect the object 

only above the knee and 

up to the person’s height 

It can detect the object 

just above the ground. 

II. 
It cannot detect the digs 

present in the ground 

It can detect the digs 

and water present in the 

ground 

III. 
It is not a convertible 

device. 

It can be converted 

easily. 

IV. 
Battery withstanding 

capacity is 8 hours. 

Battery capacity will be 

around 12 hours. 

V. Sound indication is Intensity of the sound 

absent, only vibratory 

pattern is used. 

technology is used for 

obstacle detection 

Table 1: Comparison with the existing product 

IV. COMPONENTS 

The components which are used in this proposed work are 

mentioned below; 

− Fiber Stick   

− Arduino Nano Microcontroller   

− Ultrasonic Sensor 

− Buzzer  

− Soldering Kit 

− Battery 

− GSM and GPRS  Module 

V. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram of Smart Blind Stick 

VI. EXPLANATIONS OF COMPONENTS 

A. Arduino Nano 

Arduino can control the environment by receiving input 

signals (Digital/Analog) and can effects its surroundings by 

controlling lights, relays and other devices. The 

microcontroller on the board is programmed using Arduino 

software.  

B. Ultrasonic Sensor 

Generating, detecting & processing ultrasonic signals 

Ultrasonic is the production of sound waves above the 

frequency of human hearing and can be used in a variety of 

applications such as, sonic rulers, proximity detectors, 

movement detectors, liquid level measurement. Ultrasonic 

Ranging Module HC - SR04. 

C. GSM/GPS 800L 

When GSM modem receive a message the microcontroller 

will process the message with the keyword saved in it. Then, 

it will get the location of the stick from the GPS modem and 

transmit the location to the GSM modem in order to respond 

to the sender. In case of an emergency, the user of the stick 

can press the emergency button the microcontroller access 

the location from the GPS modem and transmit the location 
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to the GSM modem which will send a SMS messages to the 

all saved numbers in the microcontroller. 

D. Buzzer 

A transducer (converts electrical energy into mechanical 

energy) that typically operates A buzzer is in the lower 

portion of the audible frequency range of 20 Hz to 20 kHz. 

This is accomplished by converting an electric, oscillating 

signal in the audible range, into mechanical energy, in the 

form of audible waves. Buzzer is used in this project to warn 

the blind person against obstacle by generating sound 

proportional to distance from obstacle. 

E. Water Sensor 

A water sensor is located at the base or bottom of the stick 

to have precaution against the wet surface which it can 

causing slipping on the floor and thus can hurt. When the 

water sensor comes in contact with water drops or wet 

surface, it produces an electrical signal which triggers the 

Arduino controller. Then buzzer is enabled for alarming 

against a wet floor. 

VII. SOFTWARE USED 

For programming the microcontroller, the Arduino project 

provides an integrated development environment (IDE), 

based on a programming language named Processing, which 

also supports the languages C and C++.By using the 

Arduino IDE software we can easily write code and upload 

it to the board. 

VIII. FLOW DIAGRAM 

 
Fig. 2: Flow Chart of Smart Blind Stick 

IX. FUTURE SCOPE 

An assortment of future scope is accessible that can be 

utilized of with the stick. For example, use of GPRS can 

assist the visually impaired individual with sourcing to goal 

course data. GPRS can locate the briefest and best way as 

needs be to Google (Bing map dependent on constant co-

ordinates). GSM connection can help in future for any quick 

loss help by sending the alert message to the concern 

relatives. It can likewise contain unique course of action to 

associate the strolling stick to relatives‟ number of blinds, 

helping the administration serve the physically debilitate far 

and away superior. Water sensor that detects any sort of 

water permitting the protected stroll of the visually impaired 

individuals so as to abstain from slipping. 

X. CONCLUSION 

The main objective of this methodology is to design a smart 

walking stick which is very much useful for those people 

who are visually impaired and are often need help from 

others. The Blind Walking Stick has been finally made into 

model which can be utilized to manage the visually 

impaired. It's expects to take care of the issues looked by the 

visually impaired individuals in their everyday life. The 

framework additionally takes the measure to guarantee their 

safety. This proposed methodology will work to enable all 

the in blind people in regards to individuals on the planet to 

make them less demanding to walk wherever they need. 

Smart stick for visually impaired man can be utilized in 

numerous down to earth applications, for example, stuff 

bearers, shopping baskets and so on. This stage can be 

utilized as a learning stage for looks into in traversal of 

robot frameworks. This can be considered as an imperative 

use of the framework. 

XI. RESULT 

 
Fig. 3: Smart Blind Stick 
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