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Abstract: Smart stick could be a sophisticated stick that's vogue 

for visually disabled people to spice up navigation with advanced 

technology. The great stick contains unsounded device at the 

aspect of light-weight and water sensing. The planned paper 

defines smart stick that uses associate unsounded device to note 

obstacles ahead exploitation unsounded waves. The data of 

detected obstacle is provided to the microcontroller, then 

microcontroller methodology data and if associate obstacle is 

detected, it sends an indication to the buzzer and buzzer beeps. 

Throughout this paper, we tend to tend to superimposed some 

real-life objects e.g. car, dog, human etc. If any of the objects 

square measure detected, web camera captures the image of 

associate object and converts it into a label then that label is reborn 

into speech. If a condition device detects water, it beeps the buzzer. 

This smart stick in addition has light-weight detection feature, if a 

stick goes into the darkness then buzzer buzzes. The system has 

another advanced feature supported frequency module. This RF 

module are used as a far flung to look out the missing stick of 

visually human. This paper planned the navigation for visually 

disable people by exploitation image method and sensors. 

 

Keywords: Image Processing, RF module, Light Sensor, 

Moisture Sensor, Ultrasonic Sensor, raspberry pi, Image 

Processing. 

1. Introduction 

Visual disability is a very common issue in every country. In 

a human body, eye plays an important role. It is common that 

the visually impaired people always carry a hand stick with 

themselves whenever they need a support1. There may be an 

obstacle in their path but is not encountered by the blind person 

with the help of the stick. Thus, the people may get injured if 

the obstacle is big or dangerous. Thus we proposed a design 

which has been developed to assist blind people and provide 

them with a clear track [1]. 

There are many past works that had been done for visually 

impaired people. But every system has their own limitation. 

Some devices which are using different technologies like 

Radio-Frequency Identification technology. With the help of 

this technology, we can achieve the location of stick [2]. Also, 

there is another technology which uses dc motor along with 

microcontroller. They use a simple robot type guidance system 

which follows the position of the moving guide stick with the 

help of 2 encoders and ultrasonic sensors to decide whether the  

 

blind person moves safely [3]. There is another technology 

which uses GSM module, infrared sensor and LM358. That 

system applied in curved, straight and angle path [4]. The major 

disadvantage of the infrared sensor is its environment 

recognition. 

The clear path indication and environment recognition is the 

aim of this system. By using an electronic stick, visually 

impaired people can improve their travel speed and can reduce 

minor collision as well as doubled the safety [5].Visually 

disabled people use the stick for walking purpose as it provides 

such features with the help of ultrasonic sensor, water detection 

by using moisture sensor, atmospheric light detection by using 

LDR sensor, navigation detection, captures the image of 

detecting obstacle and provides the information with the help of 

speaker or headphone and find out missing stick with RF-based 

remote [6,7].This type of system is based on the real-time 

embedded system because it is modern technologies that 

depend upon the hardware, software and other parts. An 

embedded system is normally based upon the real-time 

operating system, various types of microcontrollers, 

programming language, arithmetic instruction set and cost-

conscious market and with the help of GPS (Global Positioning 

System), we can easily achieve useful navigation in an outdoor 

application like identifying the location, position and 

orientation of visually disabling person [8]. The image 

processing technology is very useful as this technology depends 

upon the two module i.e. image processing module which 

captured the image converted into the label and another voice 

processing module which labels converted into the speech [9, 

10]. The presented work consists of wearable equipment which 

is composed of a lightweight stick and sensor-based obstacle 

detection circuit which is developed to help the blind person to 

steer alone safely and to avoid any obstruction that may be 

encountered, to prevent any possible accident. 

2. System description 

This project divided into two parts: Real-time embedded 

system and Image processing. The person using the stick has to 

carry both the units and navigate anywhere. The system alarms 

the user with the help of buzzer sounds so that the user can 

walk/navigate safely. If an obstacle comes in the view of the 
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stick, the system sounds a buzzer in a pattern to let the blind 

user know that there is an obstacle in the front and keeps 

buzzing it till the obstacle is in view of the stick. The range of 

detection can be varied with the help of potentiometer mounted 

on the blind stick. The system alerts the user of the wet floor 

using wires attached at the bottom of the stick by alarming a 

pattern of buzzer till the stick is touching a wet floor. Figure 1 

shows the overall block diagram of a blind walking stick with 

different features. 

A. Real-time embedded system 

In this type of system, we used a different type of sensors like 

Light Dependent Resistor (LDR), ultrasonic sensor and 

moisture sensor. The below block diagram shows the different 

sensors. The system senses the ambient lighting conditions to 

let the blind user know if the lighting conditions are normal or 

not. If there is light the user will know it, he/she can be seen by 

others and can wave for help in distress. The user can press a 

button on the stick that will sound a pattern of buzzer if there is 

darkness around else no buzzer sound is generated. 

 

 
Fig. 1.  Overall block diagram of the blind walking stick with different 

features 

 

Also, there are chances that the stick might get lost. For such 

situation, a remote control unit is designed. On pressing a 

button on the remote, the stick will sound a buzzer in a pattern 

that will let the user know where the stick has been kept. When 

it's found, by pressing another button on the remote unit, the 

buzzer can be silenced. It should be noted that each of the 

buzzer patterns that is programmed for unique circumstances is 

also unique. It is done so that the user can distinguish between 

various alarm sounds and better predict his / her surroundings, 

this type technology completed with the help of C language. 

B. Image processing 

This part is divided into two module i.e. image processing 

module and voice processing module. A web camera captures a 

different type of object and that object is compared with dataset 

images with a label which is filled in the memory card. If the 

captured image is nearly equal to the dataset image then the 

label will take place by using image processing module and 

label is converted into the speech by using voice processing 

module. This type of technology is done with the help of python 

programming. For completing this concept, following hardware 

components are required [11]. 

3. Hardware components 

Below hardware description only describes the main 

components. 

A. ATMEGA328 Microcontroller 

The ATMEGA328P is a 32K 8-bit microcontroller based on 

the AVR architecture. All instructions are executing at 20 MHz 

in a single clock cycle providing a throughput of almost 20 

MIPS. The ATMEGA328-PU comes with PDIP 28 pin package 

and is suitable for 28 pin AVR development board. It is having 

2x8 bit timer /counter each independent with pre scalar and 

compare modes, a single 16-bit timer /counter each dependent 

with pre scalar, compare and captured modes, real-time counter 

with independent oscillator and 10-bit,6 channel analog to 

digital converter [12]. 

B. Raspberry Pi 

It is a single board computer of small series; it is latest 

Broadcom 2837 ARMv8 64-bit processors of raspberry Pi 3 

model B which is faster and more powerful than other models. 

In model B board GPU allocates default 128MB memory in 

CPU. It has improved power management to support more 

powerful USB devices. The operating system for this model is 

Linux and programming is done in Python. It has some 

important feature like 1.2GHz 64bit quad-core ARMv8 CPU 

with 1GB RAM, Bluetooth 4.1 with low energy, wireless LAN 

with 10 to 100 Mbps speed and 4 USB port with 40 GPIO pins, 

full HDMI port [13]. 

C. Ultrasonic sensor 

An ultrasonic sensor provides a very easy method and low-

cost for distance measurement. This sensor is flawless for any 

applications that require you to perform measurements between 

stationary or moving objects [14]. The ultrasonic sensor 

measures distance using sonar. Ultrasonic module HC - SR04 

is provided with 2cm-400cm non-contact measurement 

function, it has a ranging accuracy of approx. 3mm. This unit 

consists of the control circuit, ultrasonic transmitters, and 

receiver. The basic operating principle is when I/O is a trigger, 

it uses at least 10µs high-level signal, then 840 kHz signals are 

sent by the ultrasonic module and also detects whether there 

will be a pulse signal back or not. If a signal is coming back via 

high level, the time elapsed between ultrasonic sending and 

receiving is high I/O duration [15]. 

D. RF Communication module 

RF Module is an essential part of a control module and 

antenna. Its purpose is wireless identification. The working of 

the RF module is to send the energizing signal through the 

antenna. This module conveys a digital data stream and a clock 

signal for additional processing to its control unit or module. In 

addition to a field strength dependent, the digital output is 

attainable for synchronization purposes. The RF module having 



International Journal of Research in Engineering, Science and Management  

Volume-2, Issue-11, November-2019 

www.ijresm.com | ISSN (Online): 2581-5792     

 

240 

two parts is transmitter and receiver. The transmitter is mounted 

on the remote-controlled module and receiver is placed on the 

main module. In a system when the button is pressed, the signal 

is transmitted to main module and receiver receives the signal 

then buzzer operates. With the help of this process, we can find 

the missing stick [16]. 

E. LDR (Light Dependent Resistor) 

A light-dependent resistor is basically a light-controlled 

variable resistor which works on the principle of 

photoconductivity. The resistance of a photocell decreases 

when increasing incident light intensity; also we can say that it 

exhibits photoconductivity [17]. The flow of system Operation 

is shown in figure 2.  

F. Buzzers 

A buzzer or beeper is an audio signaling device, which may 

be mechanical, piezoelectric or electromechanical. Typical 

applications of buzzers are alarm devices, timers, and 

confirmation of user input like a mouse click or keystroke [18]. 

4. Implementation 

A. Flowchart 

 
Fig. 2.  Flowchart 

 

The flow of system Operation is shown in figure 2.  

B. Algorithm 

PCB design has been done with an eco-friendly method 

which includes PCB file creation, loading in CNC file, isolation 

milling, drilling, component mounting and soldering etc. 

C language and Arduino software are used for coding the 

microcontroller. After coding, the program has been dumped 

into the microcontroller and then mounted on PCB. 

To capture the image, we used the Quantum web camera 

which is interfaced with raspberry pi-3. With the help of 

quantum Ethernet patch cord cable, we connect Quantum web 

camera and raspberry pi-3. The output of raspberry pi-3 is 

received by headphones. 

  The image processing programming is done using python 

language, this programming split into two parts i.e. image to 

text and text to speech. 

Raspberry interfacing is done with the help of various 

software libraries which we have installed into raspberry pi. 

 After all, these steps check all the sensors whether they are 

working or not. First, check ultrasonic sensor whether it is 

detecting solid objects or not, LDR sensor whether it is 

detecting the ambient lights or not and moisture sensor whether 

it is detecting the water existence or not.   

The RF-based module is designed with transmitter and 

receiver. This module is used for the transmitting and receiving 

signals to find the misplaced stick using RF remote. 

5. Result and discussion 

In Figure 3 shows the obstacle detecting sensor which 

consists of the ultrasonic module along with the LED and 

buzzer. The sensor measures the distance of the obstacle how 

much closer it is from the person. In figure 3 module, the 

potentiometer is available to vary the range. If the obstacle is 

not close enough to the person, the buzzer won't buzz otherwise 

it will start buzzing. Figure 4 shows the RF-based remote which 

is used to remind the misplaced stick. The blind person does not 

know where he kept his stick, if he unable to find his stick, so 

with the help of RF-based remote it is possible to find it. When 

the person presses the push button which is located on hardware 

module, the buzzer will keep buzzing until he gets the stick. 

Once he gets the stick, he can press another push button which 

is also located on the remote.  Figure 5 shows the module which 

detects the moisture existence. If the obstacle is liquid in nature, 

then this feature is very useful. There are moisture wires which 

will locate at the bottom of the stick. Whenever liquid type 

obstacle came across the person, another buzzer will buzz 

having a different sound. 

 

 
Fig. 3.  Obstacle detecting sensor 
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Fig. 4.  RF Based remote 

 

Figure 6 shows the module of darkness detecting sensor 

which is used when the person will enter into any dangerous 

place where darkness is there. To prevent the person from that 

zone, we added this feature in our hardware design. Some   

problems we face while doing this project is the sound of the 

buzzer. To let the person know which type of obstacle is that, 

we have different sounds of buzzer using programming for the 

different obstacle. 

 

 
Fig. 5.  Moisture detecting sensor 

 

 
Fig. 6.  Darkness detecting sensor 

 

 
Fig. 7.  Object recognition by image processing 

Figure 7 shows the object recognition by using linear 

regression. Linear regression is one of the most important 

algorithms in machine learning. In the circuit, web camera 

captured the image of the obstacle and image processing is done 

by programming in python language. We coded a program such 

that the image will be converted into text and text will be 

converted into speech. The output of raspberry pi is 

headphones. With the help of headphones, the blind person will 

able to know which obstacle is coming to him. 

6. Future Scopes 

In this paper, Image processing technique is used for object 

detection with colour detection technique, here we consider two 

or three colours like e.g. Red, green and black, each colour set 

to the specific object label. If one of the colours is detected, then 

with respect to object label is converted into the speech. In the 

future scope purpose, we can use the image detection technique 

direct for this requirement we have to feed image as a dataset 

and depend upon object detection of the image, this image 

should be comparing dataset images. In this technique image 

comparing process are occurred in the form of an outer line of 

an image. This technique gives better response compared to 

colour based object detection. 

7. Conclusions 

The paper presented is very innovative and simple to use 

which is very useful for the blind person to navigate anywhere 

freely. In this project, we designed four features. It detects solid 

type obstacles like a car, cycle, dog, truck etc. by using 

ultrasonic sensor. It also detects liquid type obstacles like water, 

oil etc. by using moisture sensor. It also detects darkness to 

prevent dangerous location for the person by using LDR. 

Sometimes the blind person doesn't know which obstacle is 

coming to him. So to let him know exactly what is coming in 

front of him, we proposed image processing technique. For 

example, if a dog is coming, the image of dog will capture in 

web camera. The image will be converted into text ‘dog’ and 

text will be converted to speech. And the blind person will able 

to know the speech by earphones attached to the output of 

Raspberry Pi. Also, buzzer beeps different sound according to 

the type of object detection. The whole system is hardware as 

well as software based. It is very lightweight, not much 

expensive and very sensitive in nature. This project gives 

emphasis on making this system for visually impaired people of 

all the developing countries. 
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