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Foreword 

 

 
Dear Readers, 

The goal of the technical journal "Applied Engineering and Technologies" published by Vidyalankar 

Institute of Technology is to provide a platform for participants with academic, industrial, and 

research backgrounds to exchange ideas and to effectively present and share their research projects. 

We are pleased to release the technical journal's tenth edition. VIT has always encouraged its faculty 

and students to not just excel in the dissemination of current knowledge, but to also reach out to newer 

horizons and explore technology in a broader context 

The journal's theme centres on applications in the fields of Bio-Medical engineering, Information 

Technology, Computers, Electronics, and Electronics and Communication. This year’s issue includes 

46 articles prepared by student groups which have been reviewed by editorial team comprising highly 

experienced faculty. This issue is published to motivate students towards research and encourage 

them to present their findings through papers 

The target readers are undergraduate and postgraduate students and practicing upcoming 

professionals from industry and academia. This will further serve to facilitate their interaction and 

intellectual exchange of ideas with academia, industry and research personnel and help them to chisel 

and hone their talents to become better professionals. 

Technology standards within the industry are evolving rapidly as new innovations continue to emerge 

over the years. At the Institute, formal research is highly encouraged among faculty as well as 

students, as it empowers them to enrich their corpus of knowledge and enables them to become better 

informed professionals. This initiative takes the Institute one more step forward in realizing the dream 

of being an innovative research-based educational center, in alignment with the Vision and Mission 

of the institute. The success of this initiative depends on your response. We would appreciate your 

feedback. 
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IV. CONCLUSION AND FUTURE SCOPE  

In conclusion, building an inventory management 

system with local market integration and an online 

storefront requires careful consideration of the tech 

stack and methodologies to ensure a successful 

implementation. Throughout this blog, we have 

explored the suggested tech stack and discussed the 

importance of each component in the development 

process. By utilizing PHP as the programming 

language, developers can benefit from its simplicity, 

extensive database integration support, and large 

community. Laravel, as the chosen web framework, 

offers a range of features and tools that streamline 

development, including routing, database ORM, 

authentication, and caching. MySQL serves as a reliable 

and scalable database management system, facilitating 

efficient data storage and retrieval. On the front-end, 

HTML, CSS, and JavaScript form the core 

technologies, providing structure, styling, and 

interactivity to the user interface. Bootstrap enhances 

front-end development with its pre-built CSS and 

JavaScript components, ensuring responsiveness and a 

visually appealing design. Local market integration is 

achieved through API integration, allowing seamless 

data exchange and synchronization between the 

inventory management system and local marketplaces. 

This integration enables businesses to automate 

processes, manage orders, and update product 

information in real-time, expanding their reach and 

visibility. Additional tools and libraries such as jQuery, 

Git, and Docker further enhance the development 

process. jQuery simplifies front-end development by 

providing utilities for DOM manipulation and 

managing common tasks. Git facilitates version control 

and collaboration, ensuring code integrity and enabling 

easy revert to previous versions. Docker simplifies 

deployment and scalability by providing 

containerization, enabling   consistent and efficient 

application distribution. In summary, the suggested tech 

stack of PHP, Laravel, MySQL, HTML, CSS, 

JavaScript, Bootstrap, API integration, jQuery, Git, and 

Docker offers a robust and scalable foundation for 

building an inventory management system with local 

market integration and an online storefront. By 

leveraging these technologies, businesses can 

streamline their inventory management processes, 

synchronize data across platforms, and tap into the sales 

potential of local marketplaces. Remember, the choice 

of technologies should be aligned with the project's 

requirements, scalability needs, and the development 

team's expertise. With careful planning, a well-executed 

tech stack, and adherence to best practices, businesses 

can achieve an efficient and successful inventory 

management system that seamlessly integrates with 

local marketplaces and provides a user-friendly online 

store.  
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Abstract— Shopping: In supermarkets, groceries 

cannot be imagined without big lines and wasting 

time at the billing counter, especially in a city like 

Mumbai. Increasing the billing counters would help 

but there are limitations to that [1]. So 

VRIDDHIYAAN is a cheap, easily installable 

solution to this issue.  

VRIDDHIYAAN is a project which will enhance the 

user experience by automating the detection of 

products It will use the technologies of Computer 

Vision and Algorithms to ensure the correct process 

of the addition and subtraction of products. There 

would be sensors to detect the objects. The project 

aims to exhibit the final amount on display and to 

track the expense while shopping. This cart will keep 

track of all the products and their prices and will 

generate a paperless bill. All this information will be 

displayed on the screen. 

Keywords— shopping, queue, wait time, digital bill, 

paperless bill, shopping mall, retail, billing. 

I. INTRODUCTION (HEADING 1) 

According to ICSC the average wait time in shopping 
marts in the United States is at least 135 minutes. One of 
the main reasons why youngsters these days are 
focussing on online shopping is to avoid long lines and 
wasting their precious time. However, supermarkets like 
D Mart are still popular amongst the people of India for 
their discounted items. According to a survey done by 
Ch. Hymavathi and Abhilash Nissankara Rao regarding 
queues and queue times in Guntur city, Andhra Pradesh, 
in rush hours, billing counters can get very crowded. As 
crowded as a line of 30 shopping carts within 8 minutes 
[5]. This may put tremendous pressure also on retail 
workers. Hence it would be better if the consumers could 
bill themselves so that the billing time could be reduced 
greatly [1] . In the United States, an initiative such as so 
has been taken however it is on a small scale that is only 
in one mall in Los Angeles called Amazon Dash Cart. 
However, the same solution cannot be added in India due 

to reasons like lack of capital and non-adaptability of 
other forms of payment in the former one. So here is 
VRIDDHIYAAN, our very own cart. It's an easy and 
adaptable solution in the form of a cart in which the 
consumers can bill themselves and will get a paperless 
bill on their screen while they are putting their groceries 
in the cart. 

II. METHODOLOGY  

A. Overview 

It is a project which will enhance the user experience by 
automating the detection of products. The main part of 
the project is a camera which will be used to detect 
objects. It will use the technologies of Computer Vision 
and Algorithms to process the addition and subtraction 
of products. 

Consumers can board products given up to sensor range 
limitations. This will be sensed by the IR sensor and will 
be displayed on the GLCD screen. The project aims to 
exhibit the final amount on display and to track the 
expense while shopping. This cart will keep track of all 
the products and their prices and will generate a paperless 
bill. All this information will be displayed on the screen.  

1. Using IR 2 sensors, it will sense and add/subtract the 
product. 

2. It will scan the given barcode on the product. 

3. The second part of the project is to make a database 
to compare it with the input taken by the software 
part. 

4. Hence Working is explained in three parts: 

1. Software 

2. Database 

3. Hardware 

B. Software  

To write code, PyCharm IDE is used as it is compatible 
software for Python containing a variety of modules and 
is easy to handle. 
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OpenCV stands for Open-Source Computer Vision 
(Library). It is the most widely used, well-known, and 
well-documented Computer Vision library. It is open 
source, which implies that no license is required to use 
the software. OpenCV-Python is a Python wrapper for 
the original C++ implementation of OpenCV. NumPy, a 
highly efficient library for numerical computations with 
MATLAB-style syntax, is used by OpenCV-Python. All 
array structures in OpenCV are converted to and from 
NumPy arrays. The first module utilized is OpenCV 
(CV2), which offers a collection of routines for capturing 
a barcode picture in milliseconds. To collect picture data, 
this module includes methods such as motion detection, 
resizing, blurring, rotating, dilation, threshold, and color 
changes. 

Pyzbar is the second module that will be used to decode 
the barcode, which is the image acquired by the OpenCV 
module. A function called 'decode' contains the code for 
extracting data from the input and comparing it to the 
database. 

The functions listed above were those of the modules 
found in the actual code. Half of the function will be 
performed by modules such as detecting the object using 
the camera, taking the image, and feeding it to the next 
section of code. Following this piece of code, the 
following block of code will be executed. The Pyzbar 
module will send you data in the form of an ID. The ID 
will be checked against the database. The data retrieved 
from the database is printed or shown on the screen. 
According to the progress made thus far, the detection of 
barcodes through the camera is achievable, as is the 
section where data is obtained from the image. 

C. Database  

PostgreSQL is used as the primary data store or data 
warehouse for many webs, mobile, geospatial, and 
analytics applications. PostgreSQL can store structured 
and unstructured data in a single product. To create the 
database, MySQL/PostgreSQL software is used. It is 
compatible with our project requirement of database 
creation. 

MySQL/PostgreSQL is an open-source relational 
database management system. As with other relational 
databases, it stores data in tables made up of rows and 
columns. Users can define, manipulate, control, and 
query data using structure query language, more 
commonly known as SQL. 

As of now, we created the database which consists of 
Product ID, Name, Type, In stock, Price, Weight, 
Discount, and Tax. When the store purchases the 
products, it gets stored in the database, then the id of the 
required product is compared, and the data of that 
product is fetched by code and displayed on the screen. 
A database is created consisting of the above-mentioned 
columns. This information will be saved in a cloud of the 
store for purposes of retrieval and using the same for 
making the paperless bill.  

In this, the data that is saved will be shown as soon as the 
product is scanned through the camera. 

C. Hardware  

The hardware that can be used for this product should be 
up to date. In this, we would have the hardware 
components.  

As mentioned in the following: - 

Primarily we should focus on the detection of the objects. 
Since we are using the computer. vision or open CV, we 
are using cameras for detecting objects. The addition and 
subtraction of the objects shall be done in the codes 
themselves. So, for the detection of the objects, we shall 
use the cameras of the model Raspberry Pi 3 Model B+ 
Camera Module. The reason for adopting this is the 
following: 

1. The high definition 5MP camera delivers 
outstanding photos but can also shoot video, ideal for 
drones or CCTV projects. The lightweight camera 
module allows for it to be used in more practical 
roles, such as a hidden camera or even a camera for 
a Pi phone. 

2. The board itself is tiny, at around 25mm x 23mm x 
8mm. It also weighs just over 3g, making it perfect 
for mobile or other applications where size and 
weight are important. It connects to Raspberry Pi by 
way of a short flexible ribbon cable. The camera 
connects to the BCM2835 processor on the Pi via the 
CSI bus, a higher bandwidth link that carries pixel 
data from the camera back to the processor. This bus 
travels along the ribbon cable that attaches the 
camera board to the Pi. 

The GLCD commands are used to control a Graphical 
Liquid Crystal Display (GLCD) based on the number of 
GLCD chipsets. These are often 128x64 pixel displays 
but the size can vary. GLCD devices draw graphical 
elements by enabling or disabling pixels. 

A GLCD is an upgrade from the popular 16x2 LCDs, but 
the GLCD allows full graphical control of the display. 

An infrared sensor (IR sensor) is a radiation-sensitive 
optoelectronic component with spectral sensitivity in the 
infrared wavelength range of 780 nm to 50 µm. IR 
sensors are now widely used in motion detectors, which 
are used in building services to switch on lamps or in 
alarm systems to detect unwelcome guests. In a defined 
angle range, the sensor elements detect the heat radiation 
(infrared radiation) that changes over time and space due 
to the movement of people. Such infrared sensors only 
must meet relatively low requirements and are low-cost 
mass-produced items. Infratech does not supply such 
products, Infratech develops, produces, and sells 
pyroelectric detectors. 

Specification and Features: 

• The operating voltage is 5VDC. 

• I/O pins – 3.3Volts & 5Volts 

• Mounting hole 
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• The range is up to 20 centimetres. 

• The supply current is 20milli Amperes. 

 

A light-emitting diode (LED) is a semiconductor device 

that emits light when an electric current flows through it. 

When current passes through an LED, the electrons 

recombine with holes emitting light in the process. 

Specification and Features: -Long life. The components 

of an LED and the way that they generate light 

significantly extend the lifespan of these bulbs. 

 

III. STEPS FOR THE PROJECT AND THE FLOWCHARTS  

Considering the above-mentioned components, the work 
is as follows, 

 
Step1: After assembling the machine on the cart, when 
the product is kept inside sensor 1 will sense the 
movement occurring inside the cart.  

Step2: After sensing the movement by sensor 1 then the 
camera detects the barcode. 

Step3: After detection of the barcode, sensor 2 will sense 
the movement passed through the barcode. 

Step4: After passing all three cases in sequence as 
mentioned in the algorithm it will fetch the data from the 
given database. 

Step5: After this, if the product matches the data 
available in the database, then it will add the product. 

Step6: If the user wants to eliminate the product, he/she 
will have to pass all three cases in sequence through 
descending order so the product will get eliminated. 

Step7: The product will get added until and unless it 
doesn’t intersect the range of the sensor 2. 

Step8: The final product which is inside the cart will be 
displayed on GLCD.  

Step9: After the user proceeds to check out, the final bill 
will be displayed on GLCD. 

Step10: It depends on the user how the user wants to pay 
the bill either online or by cash giving the bill number on 
the cash counter. 

 

Understandably, the possibility of human error can be 

reduced greatly as the entire process is automated. 

However, for cost-effective purposes, we have the other 

method that we are using as the semi-automated method. 

 
In the automated versions, the entire process of ensuring 
the addition and subtraction would be taken care of using 
Open CV and 2 camera modules. However, adding two 
cameras to one module would not be possible unless and 
until there would be an Arducam Raspberry Pi Multi-
Camera Adapter or we would have to add in USB-based 
webcams. And root mean square do not have to be 
defined. Do not use abbreviations in the title or heads 
unless they are unavoidable. 

IV. FIGURES AND RESULTS  

 
Fig 1. Electronics Block Diagram 

Fig 2. Circuit diagram  

 

 
Fig 3. Arrangement of sensors and camera 

 

 
Fig 4. Motion detection  

 
Fig 5. An example of a database 

 

The interfacing of the software and the database is 

relatively easy if the Raspberry Pi is well-compatible 

with the camera. The IR sensor module can detect the 
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motion of the object well enough given the object is in 

the range of 20 centimeters as shown in the illustration 

above in fig 4. However, interfacing with the camera can 

only be done if all the components are compatible with 

each other and then the data can be pulled from the 

database as shown above in fig 5.   

 

V. CONCLUSION 

With lesser efforts taken by consumers and shopping 

cart workers, Vriddhiyaan becomes an easier way to 

deal with long lines and shopping wait times.  

One of the biggest aims of VRIDDHIYAAN is to ease 

up the shopping experience of the average user. 

With the available systems in shopping malls, the 

consumer must pick and choose the items they want and 

wait in long queues to pay for the same. 

However, with VRIDDHIYAAN, the shopping 

experience will be very easy as the bill is generated as 

and when the consumer puts products in the cart. 
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Abstract— Advanced vehicle synchronization refers 

to the coordination of multiple vehicles, either 

autonomously or through human input, to improve 

traffic flow, reduce congestion, and increase safety 

on the road. This involves the development of 

intelligent transportation systems that enable 

vehicles to communicate with each other and with 

road infrastructure in real-time, and to make 

decisions based on shared information and data. 

Advanced vehicle synchronization holds promise for 

improving the efficiency and safety of 

transportation, reducing fuel consumption and 

emissions, and enhancing the overall mobility 

experience for drivers and passengers alike. 

This project aims to develop an advanced vehicle 

synchronization system that enables remote control 

of a vehicle using an ESP32 microcontroller and 

various sensors. The system is designed to be 

modular and expandable, allowing for the 

integration of additional features such as GPS and 

AI in the future. 

The system uses an IR sensor and ultrasonic sensor 

to detect obstacles and adjust the vehicle's speed and 

direction accordingly. A web interface is provided 

for users to control the vehicle's speed and direction, 

and real-time feedback is provided to ensure safe and 

efficient operation. 

The system is implemented using the ESP32 

microcontroller and various libraries such as 

‘ESPAsync WebServer’ and ‘WebSocket’. The 

system was successfully tested in various scenarios, 

demonstrating its reliability and robustness. 

Overall, the advanced vehicle synchronization 

system developed in this project provides a solid 

foundation for further exploration and development 

in the field of IoT-enabled vehicle control and 

monitoring. 
 

I. INTRODUCTION (HEADING 1) 

As traffic congestion continues to worsen in our cities, 

there is a growing need for innovative solutions that can 

improve traffic flow and reduce travel time. Advanced 

vehicle synchronization is a promising approach that 

involves the coordination of multiple vehicles to create 

a more efficient and dynamic traffic system. 

For this final year college project, we will explore the 

potential of advanced vehicle synchronization and 

develop a proof-of-concept system that demonstrates its 

benefits using the components: ESP32, motor driver, 

DC motor, Arduino Uno, and IR sensor.  

Our project will focus on the development of a system 

that allows vehicles to communicate with each other and 

with roadside infrastructure, such as traffic signals, in 

real-time. This communication will allow for the sharing 

of data, such as traffic conditions and vehicle speeds, 

which can be used to optimize traffic flow and reduce 

congestion. 

Our project will involve the use of emerging 

technologies such as IoT and embedded systems. We 

will design and implement a system that can collect and 

analyze data from multiple sources, make intelligent 

decisions based on that data, and communicate those 

decisions to drivers and other vehicles on the road. 

The goal of our project is to demonstrate the potential of 

advanced vehicle synchronization to improve traffic 

flow, reduce travel time, and increase safety on the road. 

By developing a proof-of-concept system, we aim to 

provide a foundation for future research and 

development in this exciting and rapidly evolving field. 

II. AIM AND OBJECTIVE 

A. AIM 

The aim of this project is to develop a comprehensive 

and advanced vehicle synchronization system that 

enables remote control of a vehicle using an ESP32 

microcontroller and various sensors, with the potential 

for future integration of AI and other advanced 

technologies. The system should be designed with 

modularity, scalability, and robustness in mind, 

allowing for easy integration of additional features and 

reliable operation in various scenarios. 
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B. OBJECTIVE 

• To research and analyze existing technologies and 

solutions for remote vehicle control and monitoring 

and identify areas for improvement and innovation. 

• To design and develop a modular and scalable 

system architecture that can accommodate future 

integration of advanced features such as GPS and 

AI. 

• To develop algorithms and logic for obstacle 

detection and avoidance using an IR sensor and 

ultrasonic sensor, with the aim of ensuring safe and 

efficient operation. 

• To implement a web interface for remote control of 

the vehicle's speed and direction, providing real-

time feedback to users and enabling seamless 

control of the vehicle. 

• To test and validate the system's performance and 

reliability in various scenarios and optimize the 

system for improved efficiency and effectiveness. 

• To explore the potential for future development and 

integration of advanced technologies such as AI and 

machine learning and assess the feasibility and 

potential benefits of such integration. 

III. PROBLEM STATEMENT 

Advanced vehicle synchronization is a promising 

approach that involves the coordination of multiple 

vehicles to create a more efficient and dynamic traffic 

system. This technology can be used to coordinate the 

movement of vehicles at intersections, for example, to 

ensure that vehicles arrive at the intersection at the 

optimal time to avoid stopping and starting, which can 

slow down traffic and increase emissions. Advanced 

vehicle synchronization has the potential to 

revolutionize transportation by increasing efficiency, 

reducing emissions, and improving safety on our roads. 

IV. SCOPE 

The scope of our final year college project on advanced 

vehicle synchronization is to design and develop a 

proof-of-concept system using ESP32, motor driver, DC 

motor, Arduino Uno, and IR sensor that demonstrates 

the benefits of a connected vehicle system. The project 

will involve the following key objectives: 

• Design and develop a system for collecting and 

analyzing data from multiple sources, including IR 

sensors and vehicle sensors. 

• Implement algorithms that can process this data in 

real-time and make intelligent decisions based on 

the current traffic conditions. 

• Develop a communication system that allows 

vehicles to share data with each other and with 

roadside infrastructure, such as traffic signals. 

• Implement a motor control system that allows 

vehicles to adjust their speed and distance from 

other vehicles based on the received data. 

Evaluate the effectiveness of the system in reducing 

traffic congestion, improving traffic flow, and 

increasing safety on the road. 

V. PROPOSED SYSTEM 

 

VI. METHODOLOGY 

Advanced vehicle synchronization methodology 

involves several different technologies and approaches 

that work together to coordinate the movement of 

multiple vehicles.  

Some of the key methods used in advanced vehicle 

synchronization include: 

• Connected vehicle technology: This technology 

uses sensors and communication systems to allow 

vehicles to communicate with each other and with 

infrastructure in real-time. This allows vehicles to 

share information about traffic conditions, road 

hazards, and other factors that could impact their 

movement. 

• Traffic signal coordination: This involves using 

connected vehicle technology to optimize traffic 

signal timing at intersections, allowing vehicles to 

travel through without stopping or with minimal 

delay. 

• Lane management: Advanced vehicle 

synchronization can also be used to manage lanes on 

highways, allowing vehicles to travel at higher 

speeds while maintaining safe following distances. 

• Routing and scheduling optimization: This involves 

using algorithms to optimize the routes and 

schedules of vehicles, taking into account factors 

such as traffic conditions, weather, and vehicle 

availability. 
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VII. DESIGN AND IMPLEMENTATION 

• Simulation 

 

• Hardware Components 

 

• Web Interface 

 

Block Diagrams 

 

Data Flow Diagram 

A Data Flow Diagram (DFD) is a graphical 

representation of the "flow" of data through an 

Information System. 

A data flow diagram can also be used for the 

visualization of Data Processing. It is common practice 

for a designer to draw a context-level DFD first which 

shows the interaction between the system and outside 

entities. This context level DFD is then "exploded" to 

show more detail of the system being modeled. 

A DFD represents the flow of data through a system. 

Data flow diagrams are commonly used during problem 

analysis. It views a system as a function that transforms 

the input into desired output. A DFD shows movement 

of data through the different transformations or 

processes in the system. 

DFDs can be used to provide the end user with a 

physical idea of where the data they input ultimately 

influences the structure of the whole system from order 

to dispatch to restock. How any system is developed can 

be determined through a dataflow diagram. The 

appropriate register is saved in the database and 

maintained by appropriate authorities. 

VIII. PROCESS MODEL 

 

IX. HARDWARE REQUIREMENTS 

• PCB Design 

 

• PROJECT CATEGORY: 

• Languages used: 

             Front End:   HTML, CSS. 

              Back End:   PLATFORM IDE 
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X. FUTURE SCOPE 

The advanced vehicle synchronization system 

developed in this project provides a solid foundation for 

further development and exploration in the field of IoT-

enabled vehicle control and monitoring. One possible 

future development is to integrate the system with GPS 

technology, allowing for precise tracking and navigation 

of the vehicle. Additionally, incorporating AI into the 

system could provide even more advanced control and 

monitoring capabilities. 

For instance, the system could be trained to recognize 

and respond to specific voice commands, making it even 

easier for users to control the vehicle. Furthermore, AI 

could be used to analyze data collected by the system to 

identify patterns and insights that could improve the 

efficiency and safety of the vehicle. The machine 

learning algorithms could be trained to improve the 

system's obstacle detection and avoidance capabilities, 

thus continuously refining its algorithms to improve 

accuracy and reliability. 

Another potential area of future work is to incorporate 

Li-Fi technology to transmit data, which promises to 

play a vital role in human life. This technology can 

provide higher bandwidth, security, and reliability than 

traditional Wi-Fi technology. Moreover, it could also 

enable better communication between the vehicle and 

surrounding infrastructure, enhancing the overall safety 

and efficiency of the vehicle. 
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Abstract— Technologies are rapidly evolving, 

allowing people to live healthier and simpler lives. 

Sightless people are unable to carry out their 

everyday activities, such as walking down the street, 

visiting friends or relatives, or doing some other 

mundane tasks. As a result, the smart stick is a stick 

that can assist a person in walking safely without fear 

of colliding with another person or solid objects are 

proposed as a solution to this major issue. The smart 

walking stick helps blind and elderly people to 

perform navigation and to do their work easily and 

comfortably. In normal sticks, the detection of the 

obstacle is not done, and normal sticks are not 

efficient for visually impaired persons. Because the 

person does not know what type of things or what 

type of objects come in front of him or her. The 

person cannot recognize what is the size of that 

object and how far is he/she from the object. The 

system is very useful for people who are visually 

impaired and often need help from others.  

Keywords— GSM, GPS, Ultrasonic sensors, Smart 

Stick. 

I. INTRODUCTION  

According to the WHO, about 30 million people are 
estimated to be permanently blind worldwide. Visually 
impaired people find difficulties detecting obstacles in 
front of them, during walking in the street, which makes 
it dangerous.[2] The number of visually impaired people 
are expected to grow in the future due to various reasons. 
As a result, there is a need for a cost effective system that 
can be used by blind people in order to walk easily and 
comfortably. The main problem with blind and elderly 
people is how to navigate their way to wherever they 
want to go. Such people need assistance from others with 
good eyesight. As described by WHO, 10% of the 
visually impaired have no functional eyesight at all to 

help them move around without assistance and safely. 
This study proposes a new technique for designing a 
smart stick to help visually impaired people that will 
provide them navigation. Mobility for blind and elderly 
people is a problem as they have to face many difficulties 
in their day-to-day life. Most commonly, a stick is used 
by blind and elderly people as a support for their body to 
stand and walk. [1] These people are totally dependent 
on others. They cannot even walk on their own. The 
smart stick comes as a proposed solution to enable them 
to identify the world around them. We have designed and 
built a “Smart Walking Stick for Blind and Elderly 
People” device which will help blind and elderly people 
to walk with ease independently. 

II. PROPOSED DESIGN 

Aim is to provide a low-cost smart stick to the blind and 

partially sighted people. 

 

 
 

When the system is switched on, it starts with well-

wishing to the user. After a delay of one second the 

ultrasonic sensor transmits the high frequency wave of 

40 kHz to check the obstacle in front and at the same 

time it starts the timer to calculate the time elapsed and 

waits for echo signal to receive at receiver within the 

time limit. And if object is detected at less than 1 meter, 

a voice command is provided “Obstacle at LEFT/ 
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RIGHT/FRONT “to back step along with vibration alert. 

And send message to the concerned person. 

The operations of these sensors are discussed briefly in 

the following subsections. 

A. Obstacle Detection 

While walking if any obstacle like human, tree or wall 

appears in front of him then the Ultrasonic sensor which 

is continuously transmitting high frequency sound 

waves are echoed back after striking the obstacle and are 

collected across receiver. These received waves are sent 

to the processor in the form of electrical impulse for 

processing. 

B. Water Detection 

In order to have precaution against the wet surface a 

Water sensor is located at the base of stick. When the 

Water sensor comes in contact of the wet surface its 

resistance changes and produced electrical signal which 

trigger the processor. 

 

III. COMPARATIVE TECHNOLOGIES 

A. Seeing AI 

“Seeing AI”, by Microsoft, aims at solving this 

problem by using an app which sends pictures to the 

cloud for processing. It could detect objects and had 

more features like text recognition which could read 

books, pages etc. 

 

B. Orcam MyEye2 

OrCam devices such as OrCam MyEye2 are portable, 

artificial vision devices that allow visually impaired 

people to understand text and identify objects through 

audio feedback, describing what they are unable to see. 

 

C. Wearable Object Detection System for the Blind 

They use RFID to deliver data to user about the items 

which were tagged to help the blind. But this involved 

someone going through the objects, attaching RFID tags 

to everything and updating the database.  

 

D. SWSVIP-Smart Walking for the Visually Impaired 

People using Low Latency Communication 

A system which uses new algorithms for low latency 

communication of the information from the ultrasonic 

sensor, GPS, RFID etc. This information can be used to 

inform emergency contacts if there is any 

inconvenience. 

 

E. Effective Fast Response Smart Stick For Blind 

People 

        They used ultrasonic, infrared and water sensors to 

detect any objects 4 meters away quickly it focused on 

detecting staircases distance of objects and water 

puddles.  

IV. FEATURES 

The proposed smart walking stick offers many 
features compared to the conventional walking sticks 
available in the market: 

• If the elder person falls accidentally, an automatic 
message will be sent to a family member about 
person’s. 

• Obstacle detection angle of up to 180 degrees. 

• The most important feature will be push button 
situated on the STICK, whenever the blind person 
stuck or in emergency, his location will be sent to the 
predefine person. 

• While walking, there may be water on the surface of 
the road, it can detect water. 

• There’s audio feedback through speaker, when the 
object is detected at LEFT, FRONT, RIGHT. 

• Any obstacles are detected vibration will start in 
order to warn the user. 

 

V. HARDWARE IMPLEMENTATION 

Arduino Nano 

Arduino can control the environment by receiving input 
signals (Digital/Analog) and can affect its surroundings 
by controlling lights, relays and other devices. The 
microcontroller on the board is programmed using 
Arduino software. 

HCSR04 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 

Vibration Motor 

A vibrator motor is included to enhance the overall 
feedback for the person who receives the warning against 
obstacles closeness in different formats of vibrations. 

Push Button 

A push-button (also spelled pushbutton) or simply 
button is a simple switch mechanism for controlling 
some aspect of a machine or a process. Buttons are 
typically made out of hard material, usually plastic or 
metal. 

NEO-6M GPS 

The NEO-6M GPS module is a well-performing 
complete GPS receiver with a built-in 25 x 25 x 4mm 
ceramic antenna, which provides a strong satellite search 
capability. With the power and signal indicators, you can 
monitor the status of the module.  
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SIM900A GSM 

SIM900A GSM Module is the smallest and cheapest 
module for GPRS/GSM communication. It is common 
with Arduino and microcontroller in most of embedded 
application. The module offers GPRS/GSM technology 
for communication with the uses of a mobile sim. 

Rain Sensor 

A sensor that is used to notice the water drops or 

rainfall is known as a rain sensor. This kind of sensor 

works like a switch. This sensor includes two parts like 

sensing pad and a sensor module. Whenever rain falls on 

the surface of a sensing pad then the sensor module reads 

the data from the sensor pad to process and convert it into 

an analog or digital output. So the output generated by 

this sensor is analog (AO) and digital (DO). 

 

VI. BLOCK DIAGRAM  

 

 

 

VII. METHODLOGY 

The methodology was planned to develop a smart 

electronic stick having different features which were 

absent in a conventional stick. Technology enhancement 

over the conventional method is significant so that blind 

and elderly people make their lives better by providing 

them a feeling of safety, security and comfort as much as 

possible whenever and wherever they are. 

  

The main objective of this project is to help blind and 

elderly people to walk with ease and to be warned 

whenever their walking path is obstructed with other 

objects, people or other similar odds. There are 3 

Ultrasonic sensors LEFT, RIGHT, FRONT. As a 

warning signal, a vibration motor is connected in the 

circuit, as the object is detected it alerts the user and gives 

audio feedback.GPS module is used and GSM module 

for sending message to the concerned person so he will 

be notified about the user condition.Thus, this is very 

helpful for both blind and elderly people in terms of safe 

travelling. 

VIII. RESULT 

 

 

 
 

 

IX. FUTURE WORK 

The future work can be the performance of stick can be 

improved by adding extra health monitoring features. 

We can add diabetes monitoring feature in stick as it is 

one of most arising problem in elderly persons. Future 
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work will be focused on enhancing the performance of 

the system and reducing the load on the user by adding 

the camera to guide the blind exactly. Images acquired 

by using web camera and smart cameras helps in 

identification of objects as well as scan the entire 

instances for the presence of number of objects in the 

path of the blind determining long range target objects. 

 

X. CONCLUSION 

The smart walking stick, constructed with at most 

accuracy, will help the blind and elderly people to move 

from one place to another without others' help. This 

could also be considered a crude way of giving the blind 

a sense of vision. This stick reduces the dependency of 

visually impaired people on other family members, 

friends and guide dogs while walking around. The 

advantage of the system lies in the fact that it can prove 

to be a low-cost solution to millions of blind people 

worldwide. It is necessary that visually impaired people 

get access to an efficient and comfortable object in order 

to live their daily life comfortably. In a developing 

country like India, there is a need for a cost-effective 

solution so that most of the people can have an effective 

product. 

 

 

 

 

REFERENCES 

 

[1] Ayat Nada,Samia Mashelly, Mahmoud A. 
Fakhr, and    Ahmed F.Seddik,"Effective Fast 
Response Smart Stick for Blind People". 

[2] Amit Kumar Thakur , Rajesh Singh , Anita 
Gehlot, "Smart Blind Stick For Obstacle 
Detection and Navigation System". 

[3] K.S.Manikanta , T. S. S. Phani, A.Pravin, 
"Implementation and Design of Smart Blind 
Stick for Obstacle Detection and Navigation 
System" . 

[4] D.Sathya,S.Nithyaroopa, P.Betty, 
G.Santhoshni, S.Sabharinath, 
M.J.Ahanaa,"Smart walking stick for blind 
person". 

[5] Shalini Singh,Dr. Balwinder Singh,"Intelligent 
Walking Stick for Elderly and Blind People". 

[6] M. Asad Hussain,M. Ghazanfar Ullah,Atif 
Fareed,Basit Sohail,"The Smartcane for Blind 
People An Electronically Smart Stick to Aid 
Mobility" . 

[7] Lakshmi Boppana,Vishal Jain, Ravi 
Kishore,"Smart Stick for Elderly". 

[8] Amira. A. Elsonbaty, "Smart Blind Stick 
Design and Implementation". 

[9] Pratik N K, Poornesh V, Shashikant, Shreedhar 
Kudva ,Saritha A N, "SMART BLIND 
STICK".  

 

 



Journal of Applied Engineering and Technologies, ISSN 2278-1722                                               Issue 1, June 2023 

 

217 

OxySen Pond 
 

Prof. Manoj Suryawanshi 

Department of Electronics and 

Computer Science 

Vidyalankar Institute of Technology 

Mumbai, India. 

manoj.suryawanshi@vit.edu.in 

 

Rutwij Mulye 

Department of Electronics and 

Computer Science 

Vidyalankar Institute of Technology 

Mumbai, India. 

rutwij.mulye@vit.edu.in 

Vishwas Singh Bist 

Department of Electronics and 

Computer Science 

Vidyalankar Institute of Technology 

Mumbai, India. 

vishwas.bist@vit.edu.in 

Aayush Berde 

Department of Electronics and Computer Science 

Vidyalankar Institute of Technology 

Mumbai, India. 

aayush.berde@vit.edu.in 

Anmol Singh 

Department of Electronics and Computer Science 

Vidyalankar Institute of Technology 

Mumbai, India. 

anmol.singh@vit.edu.in 

Abstract— Dissolved oxygen - oxygen molecules 

dissolved in water - is a key indicator of water 

quality. Like the air we breathe, the survival of 

aquatic life depends on sufficient levels of dissolved 

oxygen in the water. When water drops below the 

level necessary to support life, it causes a significant 

decrease in water quality, often referred to as low 

dissolved oxygen (DO). Dissolved oxygen in water is 

a key parameter for maintaining healthy aquatic life. 

Different aquatic animals require different 

concentrations of dissolved oxygen to survive. 

Dissolved oxygen is usually measured in mg/L or 

ppm (parts per million). The OxySen Pond (Oxygen 

Sensing Pond) is a real-time dissolved oxygen 

monitoring system that covers fish ponds as large as 

10 hectares. It consists of 4 nodes, 1 of which is the 

master node and the remaining 3 are slave nodes. All 

these slave nodes communicate with the master node, 

then the master node uses a GSM module to upload 

public data to the MQTT (Message Queuing 

Telemetry Transport) cloud, thereby monitoring 

real-time data remotely and providing precise and 

accurate recommendations. 

Keywords— Dissolved Oxygen, OxySen Pond, 

Mesh networking, MQTT, ESP32, GSM Module 

I. INTRODUCTION 

The oxygen that makes aquatic life possible does not 
form bubbles, nor does the oxygen that is part of the H2O 
water molecule. It is a single O2 molecule that is 
dissolved in water and invisible to our eyes. Many 
species of aquatic macroinvertebrates depend on 
oxygen-rich water. Without enough oxygen, they can 
disappear. Even a small change in dissolved oxygen 
concentration can affect the composition of aquatic 
communities. 

According to the Utah State University [1], the 
natural factors that affect dissolved oxygen are as listed 
below: - 

Aquatic Life - Animals that live in water use 

dissolved oxygen. Bacteria get oxygen when they break 
down material. Dissolved oxygen levels decrease in 
aquatic environments that contain a lot of dead and 
decaying material. 

Altitude - Oxygen content increases with altitude. 
Because currents take most of their oxygen from the 
atmosphere, high altitude currents will have less oxygen. 

Salinity (salinity) - salt water holds less oxygen than 
fresh water. 

Temperature - cold water holds more dissolved 
oxygen than warm water. 

Turbulence - more turbulence creates more 
opportunities for oxygen to enter the flow. 

Unlike air, which usually contains about 21 percent 
oxygen, water contains only a small amount of dissolved 
oxygen. In water, it is usually expressed in milligrams 
per liter (mg/l), or parts per million (ppm). At sea level, 
typical DO concentrations in 100% saturated freshwater 
can vary from 7.56 mg/L (or 7.56 parts oxygen in 
1,000,000 parts water) at 30° Celsius to 14.62 mg/L at 0° 
Celsius. The amount of dissolved oxygen that a body of 
water can hold is a function of atmospheric pressure, 
water temperature, and the number of other dissolved 
substances in the water. At sea level, fresh water can 
absorb more oxygen than water at higher altitudes due to 
the higher atmospheric pressure near sea level. 

Fish and other animals that live in the water need 
oxygen to survive. Natural lakes and rivers often cannot 
contain too much oxygen. On the other hand, if the 
oxygen level in the water is too low, fish and other 
animals can suffocate. For example, oxygen will not be 
able to enter the water if it is covered with ice, so fish 
often die until the end of winter. The probability of 
winter fish kills is even higher if the fish lives in a 
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polluted or overcrowded (over productive) system. In 
polluted systems, overabundance of animals, plants and 
bacteria causes rapid oxygen consumption, sometimes 
causing fish to suffocate. However, large-scale industrial 
development, heavy use of fertilizers and dumping of 
human waste can quickly pollute water and starve it of 
oxygen thus, leading to lesser number of aquatic lives. 
Each type of fish living in the water requires a different 
amount of dissolved oxygen to live. For example, 
Northern Pike cannot survive in about 6 milligrams of 
dissolved oxygen per liter of water (6 mg/L). Even the 
strongest fish can suffocate and die if dissolved oxygen 
levels decrease to about 3-4 mg/L. So, it becomes a 
critical parameter for the survival of fishes. 

Dissolved oxygen is measured directly in the water 
using a calibrated dissolved oxygen sensor. This sensor 
can measure dissolved oxygen in water directly as mg/L 
or as a percent dissolved oxygen (%DO). Cold water has 
higher mg/L of dissolved oxygen and higher %DO while 
warmer, polluted water has lower mg/L and %DO. 
Healthy water should generally have dissolved oxygen 
concentrations above 6.5-8 mg/L and between 80-120 % 
[2]. 

Our goal in this project is to improve and increase the 
life span of the aquatic life living in the pond that would 
suffocate due to the deficiency or insufficient amount of 
dissolved oxygen present in the water due to 
inappropriate and inefficient method used to add the 
dissolved oxygen thus resulting in low water quality for 
the fishes to survive in. 

IoT-based oxygen sensing pond applications could be 
new levers to support other emerging or common trends 
in fish farming, and enhance highly transparent pond 
water, thus helping the pond owners to maintain the 
optimum life of the aquatic animals and therefore 
relieving the dependency on environment, weather 
conditions and any naturally occurring phenomena 
leading to less count of the aquatic life in the pond with 
the help of the data in the cloud which will be used for 
analyzing and performing required  actions thus, 
boosting and encouraging such pond owners to continue 
fish farming. 

Together, the internet of things and dissolved oxygen 
sensing will create a promising chance to address the 
problems brought on by this rising demand on a global 
scale. The effectiveness and quality of aquatic life can be 
greatly enhanced by utilizing IoT and cloud services 
(MQTT) and precision sensing techniques. In this paper, 
we outline the design of an IoT-enabled real time 
dissolved oxygen monitoring system. By suggesting a 
workable eco-centric IoT strategy for fish farming with 
a focus on developing countries, this research supplies 
significant contribution. The main work falls under the 
following: 

 
A. Sensor-based Oxygen Sensing Pond 

The proposed system consists of 4 nodes out of which 
1 is the Master node and the other 3 are the slave nodes 

arranged in a rectangular arrangement in order to monitor 
a large pond (up to 10 acres). The ESP32 is the main 
controller of the whole project which acts as a brain of 
all the nodes which have their own DO sensor that  is 
used to measure concentration of dissolved oxygen. All 
the dissolved oxygen level data are collected by the DO 
sensor attached to this ESP32 chip of the Master as well 
as Slave nodes and then are shared collectively with the 
Master Node with the help of Mesh Network using 
RFM95 which is a local area network topology in which 
the infrastructure nodes connect directly, dynamically, 
and non-hierarchically to as many other nodes as 
possible and cooperate with one another to efficiently 
route data to and from clients. 

B. Internet of Things 
The Internet of Things (IoT) plays a crucial role in 

the development of OxySen Pond. IoT-based oxygen 
sensing system uses sensors, c l o u d  connectivity, and 
a message protocol service to collect and analyse data, 
allowing for efficient  and precise sensing. In this IoT-
based smart sensing system, all 4 DO  sensors measures 
concentration of dissolved oxygen in mg/L or ppm and 
are collectively shared/published to the MQTT cloud 
using GSM module for cloud connectivity, storage, and 
future analysis of the amount of dissolved oxygen 
required in a particular weather, temperature, or some 
different aspect of requirement. 

II. LITERATURE SURVEY 

    [3] describes the development of a low-cost dissolved 

oxygen measurement system for aquaculture ponds. The 

system uses a commercially available oxygen sensor and 

a microcontroller to monitor and record dissolved 

oxygen levels. The authors found that the sensor was 

accurate and reliable and could be used to monitor 

dissolved oxygen levels in real time. In [4], the 

development of an intelligent dissolved oxygen 

monitoring system for fishponds based on wireless 

sensor networks is described. The system uses multiple 

sensors to monitor dissolved oxygen levels in different 

locations in the pond and transmits the data wirelessly 

to a central computer for analysis. The authors in [5] 

describe the design and fabrication of a microfluidic 

chip for dissolved oxygen sensing in a fish pond. The 

chip uses a fluorescence-based oxygen sensor and can 

be placed in the pond to monitor dissolved oxygen levels. 

The authors found that the system was accurate and 

reliable and could be used to monitor dissolved oxygen 

levels in real-time. Whereas [6] described design 

information on three types of nodes in a wireless sensor 

network in detail. Tree topology for WSN is adopted to 

decrease the packet loss rate and improve the reliability 

of data transmission. Allowing sensor nodes to sleep and 

reorganizing the data frames are the two approaches 

used to achieve energy-saving. The WSN unit consists 

of a number of WSN sensor nodes, some routing nodes 

and one gateway node. The gateway node automatically 

creates the wireless network and administrates it 
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according to default or manual configurations. The 

gateway node is responsible for not only accepting data 

from sensor nodes but also transmitting them to the 

monitoring computer in the monitoring centre for further 

processing using the GPRS module. In [7], the fishpond 

monitoring system is designed based on stm32 and 

Zigbee wireless transmission technology. This study 

uses Zigbee to build up a sensor network to monitor 

multi-fishponds. The data acquisition unit consists of a 

temperature sensor and a dissolved oxygen sensor. The 

sensor data is transferred from the data acquisition unit 

to the stm32 master controller. 

III. PROPOSED SYSTEM  

 

Fig. 1. Block Diagram 

Fig.1. illustrates the overall block diagram of the 

proposed system i.e., the OxySen Pond which is a real-

time dissolved oxygen monitoring system with the main 

objective of optimizing the use of dissolved oxygen thus 

reducing the wastage or inefficient use in today’s 

existing systems. This system consists of 4 nodes spread 

in a rectangular arrangement in order to monitor a large 

pond. Out of these 4 nodes, 3 serve as the Slave nodes 

and the remaining one serves as the Master node. The 

nodes are completely powered through solar panels and 

backed up with a battery, each node has its own MCU 

and DO sensor and additionally, they have a LoRa 

module for mesh networking (communication between 

nodes). Master Node has an additional GSM Module 

which collects the data from all the slave nodes and 

pushes it to the MQTT cloud for data storage and future 

analysis. 

The block diagram and its brief description of the Master 

and Slave nodes are classified below: - 

A. Master Node: 

 

 
Fig. 2. Block Diagram of Master Node 

 

      The block diagram of Master Mode is shown in the 

above figure. It consists of a Solar panel of 12V/20W 

which     

works as a source of the entire system. Next comes the 

Buck converter (5V/2A) which is used to step down the 

DC input voltage (12V) and provides the DC output 

voltage (5V) to the Battery charger required to charge 

the LIPO battery of 3.7V. The same DC output voltage 

is given as an input to the LDO (Low Dropout 

Regulators), which are used to provide a regulated 

output voltage of 3.3V which is then fed to ESP32 MCU, 

the heart of this system. 
 

Furthermore, a DO sensor and a module are connected 

to the ESP32 to control and which is used to sense and 

measure the amount of DO (Dissolved Oxygen) in the 

water. Next, we have a LORA Module that is a secure, 

regulatory-certified, Arm® Mbed™ programmable, 

low-power RF module, providing long-range, low-bit 

rate IoT data connectivity to sensors and actuators. At 

last, it has a GSM module which is used to 

publish/upload the data collected on the MQTT cloud 

which is a lightweight, publish-subscribe, machine-to-

machine network protocol for Message queue/Message 

queuing service and is designed for connections with 

remote locations that have devices with resource 

constraints or limited 
 

B. Slave Node: 

 

 

Fig. 3. Block Diagram of Slave Node 
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Fig 3. shows the block diagram of the Slave Node. The 
working of the Slave node is similar to that of the Master 
Node and the only difference here is, that it does not have 
a GSM module to publish the data on the MQTT cloud. 
The data collected by all the Slave nodes is given to the 
Master Node and then it collectively shares/uploads the 
data on the cloud.  

IV. REQUIREMENTS 

A. Hardware: 
 

1) ESP 32 Development Board - ESP32 Development 

board is based on the ESP WROOM32 WIFI + BLE 

Module. It is a compact, simple system development 

board that is simply placed into a solderless 

breadboard and is powered by the most recent ESP-

WROOM-32 module. It includes the micro-USB 

connector, LDO regulator, reset and boot mode 

buttons, USB-UART bridge, and all the essential 

support circuitry for the ESP- WROOM-32. The 

developer has access to all crucial GPIOs. 

2) Solar Panel 12V/20W - Solar panels capture 

sunlight as a source of radiant energy, which is 

converted into electric energy in the form of direct 

current (DC) electricity. 

3) LIPO Battery 3.7V/10000mAh – A Lithium 

Polymer battery is a rechargeable battery of lithium-

ion technology using a polymer electrolyte instead 

of a liquid electrolyte. 

4) LDO 3.3V - A low-dropout regulator is a DC linear 

voltage regulator that can regulate the output 

voltage even when the supply voltage is very close 

to the output voltage. 

5) Dissolved Oxygen Sensor - It is used to measure 

dissolved oxygen concentration in water based on 

the quenching of luminescence in the presence of 

oxygen. 

6) GSM Module -  A GSM modem or GSM module is 

a device that uses GSM mobile telephone 

technology to provide a wireless data link to a 

network. 

7) Printed Circuit Board (PCB) - A PCB is used to 

mechanically support and electrically connect 

electronic components using conductive pathways, 

tracks or signal traces etched from copper sheets 

laminated onto a non-conductive substrate.  

8) Discrete Components like TH and SMD - 

TH: Through-hole is a manufacturing scheme in 

which leads on the components are inserted through 

holes drilled in PCBs and soldered to pads on the 

opposite side. 

SMD: Surface Mount is a method in which the electrical 

components are mounted directly onto the surface of a 

printed circuit board (PCB). 

B. Software: 

1) Arduino IDE (Integrated Development 

Environment) - The Arduino Integrated 

Development Environment - or Arduino Software 

(IDE) It has a menu system, a toolbar with buttons 

for common functions, a message area, a text 

console, and a text editor for writing code. To 

upload programs and communicate with them, it 

connects to the Arduino hardware. 

2) Altium Designer - Altium Designer (AD) is a PCB 

and electronic design automation software package 

for printed circuit boards. It is developed by 

Australian software company Altium Limited. 

Altium Designer's suite encompasses four main 

functional areas, including schematic capture, 3D 

PCB design, field-programmable gate array (FPGA) 

development and release/data management. It 

integrates with several component distributors for 

access to the manufacturer's data. 

V. SIMULATION RESULTS 

 

Fig. 4. Live Oxygen Monitoring in MQTT Server 

 

Fig. 5. DO Concentration at 22:13 

 

Fig. 6. DO Concentration at 22:15 

The Fig.4., Fig.5., & Fig.6. show the live Dissolved 

Oxygen (DO) concentration monitoring of the water in 

mg/L in the MQTT server at different time stamps which 

are uploaded/published using the GSM module that is 

further connected to the heart of this system i.e., with the 

ESP32 module of the Master node. The Master node has 

the collective readings of the entire pond as a result of 
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mesh networking which connects nodes directly, 

dynamically, and non-hierarchically to all the 3 Slave 

nodes which possess their own DO concentration 

readings that cooperate with one another to efficiently 

route data to the Master Node using LORA Module 

providing long range, low-bit rate IoT data connectivity. 
 

VI. CONCLUSION AND FUTURE SCOPE 

With less time, less work, and greater profitability, this 

Embedded System integrated with the Internet of 

Things-based oxygen sensing and monitoring system 

makes it quite simple to increase the rate of survival of 

aquatic life by accurate sensing of the dissolved oxygen 

present in the water. The main aim of this system is to 

make it more innovative, convenient, and efficient 

compared to other existing systems. This system can be 

deployed in remote locations that devices with resource 

constraints or limited networks. In this project, a 

prototype includes sensing element nodes and data 

storage. The sensing element nodes are deployed on the 

field for sensing the dissolved oxygen seamlessly. Thus 

the “OxySen Pond based on sensing DO using ESP32” 

has been designed and tested successfully. It has been 

developed by integrating features of all the hardware 

components used. The system has been tested to 

function automatically. Thus, the functionality of the 

entire system has been tested thoroughly and it is said to 

function successfully. 
 

Dissolved oxygen sensing has a wide range of potential 

applications in various industries such as environmental 

monitoring, aquaculture, food and beverage processing, 

pharmaceuticals, and wastewater treatment. The future 

scope of dissolved oxygen sensing is promising as the 

demand for real-time monitoring and control of 

dissolved oxygen levels continues to increase in various 

industries. Some of the potential developments in 

dissolved oxygen sensing include: 

1) Miniaturization: With the development of 

nanotechnology, it is possible to create miniature 

sensors that can be implanted directly into living 

organisms to monitor their oxygen levels. 

2) Improved Sensitivity: Further improvements in 

sensor technology will enable sensors to detect 

dissolved oxygen levels in even more challenging 

environments and at lower concentrations. 

3) Integration with Other Sensors: Sensors that can 

detect multiple parameters, including dissolved 

oxygen, pH, temperature, and conductivity, will 

provide a more comprehensive picture of the water 

quality. 

4) Live Monitoring: With the help of IoT and cloud 

connectivity, we can also provide live monitoring of 

the existing pond which will not only sense and 

measure but also control the quantity DO 

concentration in the water to the owner of the pond 

which will help him monitor effortlessly thus, 

improving the survival rate of aquatic life and the 

overall water quality which will be coign of vantage 

for fish farming. 
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Abstract— Our study aims to encourage the 

conception of using drones or UAVs for the cargo 

drop medium. In this report, we're aiming to 

present a remote- controlled rotary- winged drone 

or UAV and apply the cargo drop medium. Our 

unmanned upstanding vehicle uses the idea of a 

cargo drop medium, which includes carrying a 

particular cargo and releasing it, especially in 

places inapproachable to mortal beings. The cargo 

drop medium uses one servo motor. Hence, the 

servo motor used is controlled by one radio channel 

of the remote regulator. This cargo drop medium 

can be controlled with the remote regulator used. 

The medium used is designed and created by 

blender software and published using 3D printing. 

Hence, the implicit use of drones to carry out an 

operation like product delivery using the proposed 

cargo drop medium is successfully examined. 

Keywords—UAVs, cargo drop medium, servo motor 

I. INTRODUCTION 

An unmanned upstanding vehicle (UAV), also known 

as a “drone” is an aircraft without any airman, crew or 

passengers on board. They were developed through the 

20th century for military operations. As technology 

improved over the time, they were used for numerous 

non-military operations too. Unmanned upstanding 

vehicles (UAV) or drones have numerous uses in 

different fields, like upstanding photography, timber 

fire prediction, husbandry, policing and surveillance, 

examinations, delivery of products from one place to 

another place, and entertainment. UAVs are also 

defined as a" powered, upstanding vehicle that doesn't 

carry a mortal driver, uses aerodynamic forces to give 

vehicle lift, can fly autonomously or be piloted ever, 

can be expendable or recoverable, and can carry a 

murderous or nonlethal cargo". The cargo is the weight 

a drone can carry. It's generally considered outside of 

the weight of the drone itself and includes anything 

that's fresh to the drone – such as redundant cameras, 

detectors, or objects for delivery purposes. A 

quadcopter or quadrotor is a kind of copter or 

unmanned upstanding vehicle with four rotors. 

Advantages like the small size and low indolence of 

drones allow the operation of a particularly simple 

flight control system.  
 

In order to give the functionality of carrying and 

dropping the cargo in the copter, a cargo drop system 

actuated by the radio regulator needed to be designed. 

Limited published exploration is available on 

upstanding mechanisms because utmost of the 

exploration in this field is done by defensive 

associations and not available to all druggies. In 

literature, we developed a single servo actuated string 

grounded airdrop medium to give the functionality of 

dropping cargo (for illustration- a first aid tackle) from 

unmanned disaster relief quadcopter. The proposed 

medium was specifically designed for the 90 g size 

quadcopter and was able of only carrying cargo up to 1 

kg. likewise, the proposed airdrop medium wasn't 

tested for the flight and slightly heavy for its 

aerodynamic use. Also, the string grounded medium 

wasn't dependable for the upstanding operation. 

analogous type of conception has been used in this 

exploration for the development of cargo drop medium 

for the CopterWorks upstanding platform, but the 

medium is relatively different from the former bone. In 

the proposed airdrop medium, string grounded medium 

has been replaced with gearbox to give advanced 

control over actuation and to increase the robustness of 

overall medium. Likewise, the proposed medium has 

been gauged for CopterWorks platform to carry further 

cargo up to 9 kg. 

II. REVIEW OF LITERATURE 

Robotics is the way of the future. Companies like 

Amazon are presently taking advantage by starting 

services like Prime Air, which is a completely 

independent delivery system designed to safely shoot 

packages to guests in a timely manner using robotic 

unmanned upstanding vehicles, also called drones. The 

robotization of Amazon package delivery enhances 

client service by being suitable to give rapid-fire 

package delivery. UPS, Google and other European 

AET 041 
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delivery services are also experimenting with delivery 

drones. Drone delivery is getting ubiquitous as drone 

technology progresses. Therefore, the thing of this 

design is to design an upstanding robot able of cargo 

delivery. In addition to rapid-fire delivery, drone 

services also increase the overall safety and 

effectiveness of the transportation system, and it can 

reduce the overall footmark of home delivery on the 

terrain. The thing is achieved by designing and erecting 

a quadcopter with 6 degrees of freedom and an 

attached package carrier. The design redounded in a 

performing quadcopter able of delivery. 

III. OBJECTIVES 

The following objects were drafted to define our 

success in creating this delivery drone.  

The drone will: 

• Cost lower than$ 250  

• Carry a small cargo of over to 1 kg  

• Be simple and robust enough to be operated by a 

neophyte airman  

• Have a 3 km range  

• Snappily and reliably release the cargo 
 

While there are always advancements to be made on 

such a complex and potentially dangerous system, 

designing and erecting a introductory delivery drone 

that meets the forenamed pretensions is a starting point 

for negotiating a more streamlined and energy effective 

delivery network. For the introductory delivery system, 

it was decided that starting with a well- established and 

customizable drone from which we could fix a package 

delivery system. Due to the fact that customizable 

racing quadcopters have lately come mainstream, 

copping factors made for this operation was an 

affordable and dependable option. contending 

quadcopters have a veritably high thrust- to- weight 

rate (generally between 8-15) and are specifically 

designed to be strong enough to survive indeed the 

hardest crashes. The high thrust- to- weight rate is 

consummate to a quadcopter’s capability to carry a 

cargo efficiently. 
 

IV. METHODOLOGY 

A. Block diagram of the UAV 

 

Fig.4.1 Block diagram of the UAV 

 

• A UAV has 4 propellers at each corners of the 

frame  

• For each one, speed and direction of gyration are 

single-handedly controlled for balance and 

movement of the UAV  

• In a traditional quadrotor, all four rotors are placed 

at an equal distance from each other  

• To maintain the balance of the system, one brace of 

rotors rotates in a clockwise direction and the other 

brace rotates in opposite-clockwise direction 

• To move up (hang), all rotors should run at high 

speed. By varying the speed of rotors, the UAV 

can be moved in any direction like forward, 

backward, and side- to- side. 

 

B. Proposed payload drop mechanism 

 

 
Fig.4.2 Proposed payload drop mechanism of the UAV 

created in blender software 

 

This section describes the introductory conditions and 

methodology for the cargo drop medium. Introductory 

conditions for the airdrop medium are cargo capacity, 

Centre of graveness (CG), installation, weight, 

functionality and climate insulation.  

 

For the mileage on CopterWorks unmanned copter 

listed are the specific conditions for the proposed cargo 

drop medium.  
 

• Medium should be able of holding, carrying, and 

drooping the cargo of over to 9 kg. 

• Medium design should be Modular, can singly be 

mounted without any structural changes and 

affecting the functionality of being copter. 

• Medium shouldn't affect the overall CG of copter 

in any other axis other than perpendicular axis. 

• Cargo attached with medium shouldn't oscillate 

during the flight and should be an integral part of 

copter.  

• Overall weight of the proposed medium shouldn't 

exceed1.65 kg. 

• Medium should be fit within the available space 

beneath the Copter Works copter. 

• Medium should be remote and easy to install and 

remove from the copter. 
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C. Circuit diagram of the UAV 

 

Fig.4.3 Circuit diagram of the UAV 

D. Components used in the UAV 

a. Propellers: The speed and cargo lifting capability 

of a drone depends on shape, size, and number of 

propellers. The long propellers produce huge thrust 

to carry heavy loads at a low speed (RPM) and less 

sensitive to change the speed of gyration. 
 

b. Motor: Both motors brushless and brushed type 

can be used for drones. A brushed motor is cheap 

and useful for small- sized drones Brushless type 

motors are important and energy veritably 

effective. But they need Electronic Speed 

Controller (ESC) to control their speed. These 

brushless motors are extensively used for 

contending freestyle drones, business checks and 

upstanding photography drones. 
 

c. ESC (Electronic Speed Controller): ESC is used 

to connect the battery to the electric motor for the 

power force. It converts the signal from the flight 

regulator to the revolution per formed (RPM) of 

motor. ESC is handed to each y motor of the drone. 
 

d. Flight Controller (FC): It's the computer 

processor which manages balance and 

telecommunication controls using different 

transmitters. Detectors are located in this unit for 

the accelerometer, mark, magnetometer, gyro 

meter and GPS. The distance dimension can be 

carried out by an ultrasound detector. 
 

e. Radio Transmitter sends the radio signal to ESC 

to airman to control motor speed. 
 

f. Radio Receiver entered the signal from the airman. 
 

g. Battery: This device is attached to the UAV. 

High- power capacity, Lithium Polymer (LiPo) is 

used for utmost drones. The battery can have 3 or 4 

cells. 
 

h. Frame: It should have sufficient strength to hold 

the propeller instigation and fresh weight for 

motors and cameras and have sturdy and less 

aerodynamic resistance. 

V. RESULTS AND DISCUSSION 

Each rotor produces both lift and necklace about its 

center of gyration, as well as contrary to the vehicle’s 

direction of flight. Quadcopters generally have two 

rotors spinning clockwise and anticlockwise. Flight 

control is handled by independent variation of the 

speed and hence lift and necklace of each rotor. Pitch 

and roll are controlled by varying the net center of 

thrust, with yaw controlled by varying the net necklace. 

These terms relate to the three confines that an aircraft 

in flight is free to move it. Brushless motors 

correspond of a rotor with an endless attraction and a 

number of electromagnets girding it, these are also 

called poles. The brushless motors can have 2-14 poles. 

The lesser the number of poles the more precisely the 

motor can be controlled. Brushless motors have three 

cables, these cables control the motors three 

expansions. By changing the connections on these 

cables, you can have the motor spin clockwise or 

retrograde.  

Pitch is generally defined as “trip distance per 

gyration”. The advanced pitch means a slower gyration 

which will increase vehicle speed but will also use 

further power. We can extend the flight time of our 

UAV by simply replacing lower pitch propellers in 

actuality. Lower pitch propellers can induce further 

necklace and will bear the motor to consume lower 

current. The periphery of the propeller refers to its size. 

Adding the periphery increases the propeller 

effectiveness but will also consume more current from 

the motor. For a large UAV to carry big loads large 

propellers and low propellers and low KV motors tend 

to work efficiently. 

 
Fig. 5. Bottom view of the 3D printed payload drop 

mechanism in fusion 360 

VI. CONCLUSION 

Servo actuated, gear grounded cargo carries and drop 

medium has been designed and dissembled for the 

functionality of carrying and dropping the cargo in 

medium size copters. Proposed medium is actuated by 

two servo motors and able of carrying and dropping the 

cargo of over to 9 kg. Drop test analysis has been 

performed to check the effect of stresses on the 
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medium falling under the influence of graveness. 

Results presented in show that the proposed design is 

able of bearing the needed stresses and within the safe 

limits. Medium has been specifically designed for the 

CopterWorks medium size copter and can be used for 

the purposes like carrying imagery cargo, first aid 

tackle or any general-purpose cargo. 

While the drone is suitable to work easily, implicit 

advancements include better battery positioning, 

indispensable energy sources, and an incorporated GPS 

system for automated delivery. Battery positioning is 

pivotal for a balanced take- off. In this design, the lipo-

battery is positioned underneath the carbon- fibre 

frame. Given the size of the battery, this forces the 

drone to balance on the battery. This isn't optimal for 

drone take- off as the propellers may force the drone to 

tip over. 

Despite the advancements demanded, the results of the 

package- delivery trials described in this report prove 

that there’s eventuality in exercising a drone’s 

rotational movements, in order to deliver packages. 

originally, there was concern that the parachutes won't 

emplace; still, grounded on the trials, there were no 

issues with planting the parachutes. The drone was 

suitable to achieve perpendicular lift, rotate easily, and 

release the cargo reliably with each trial. Although the 

loads weren't delivered at a significant distance, the 

trials seek to prove that a drone’s rotational movements 

may be the low- cost result to package delivery. 

In conclusion, the described trials show promising 

eventuality for a fast upstanding, featherlight, and low- 

cost package delivery system.  This is an ongoing 

exploration design and implicit unborn  workshop 

involves the detailed structural analysis, vibrational 

analysis and necklace analysis for the proposed 

medium. likewise, medium has been planned to be 

fabricated in future after performing detailed 

simulations. 

VII. APPENDICES 

A. MOVEMENTS OF THE UAV 

• Throttle/ Hover: up-down motion of the UAV is 

known as throttle. If all the propellers run 

normally, also the UAV will move down If all the 

propellers run at advanced speed, also the UAV 

will move over. This is called the swimming of a 

drone. 

 

• Pitch: movement of a drone about a side axis 

(either forward or backward) is called pitching stir. 

If two hinder propellers run at high speed, also the 

drone will move in a forwarding direction. If two 

propellers in the front run at high speed, also the 

UAV will move in the backward direction. 

 

• Roll: movement of a UAV about the longitudinal 

axis is known as rolling stir. If two right propellers 

run at high speed, also the drone will move in the 

left direction. If two left propellers run at high 

speed, also the drone will move in the right 

direction. 

 

• Yawn: the gyration of the head of the UAV about 

the axis perpendicularly (either the left or right) is 

called yawning stir. If two propellers of a right 

slant run at high speed, also the drone will rotate in 

anti-clockwise direction. If two propellers of a left 

slant run at high speed, also the drone will rotate in 

a clockwise direction. 

 

B. FORCES AND MOMENTS ACTING ON THE UAV 

When a drone moves in the air, many forces act on it. 

The attendant force will decide its movement. There 

are many forces acting on the UAV like: 

 

1. Weight: 

Due to the mass of the UAV, the body mass force 

always acts graveness direction. Advanced the 

weight of the drone, further power is needed to lift 

and move the drone. Weight of drone = mass of 

drone × acceleration due to graveness.  

 

2. Lift: 

The force acting perpendicularly on the UAV is 

named lift. This force occurs due to pressure 

differences on the UAV (in the perpendicular 

direction). Hence, the speed, size, and shape of the 

propeller blade decide the quantum of lift force.   

Lift is essential to lift the body against the 

graveness. To produce this force, all four 

propellers run at high speed to lift the drone. 

 

3. Thrust: 

The force acting on the drone in the direction of 

stir is called thrust. still, for drone dynamics, it's 

normal to the rotor aeroplane. 

During swimming, the thrust is purely 

perpendicular. If thrust is inclined also the drone 

will cock forward or backward.  This force is 

crucial to move the UAV in the desired direction at 

equal speed. Like, two propellers have been given 

high speed. 

 

4. Drag: 

The force acting on the drone in the contrary 

direction of stir due to air resistance is called drag. 

This may be because of pressure difference and 

density of air. To reduce the drag, the aerodynamic 

shape of the drone is named. 
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Abstract In today's world, artificial intelligence and 

machine learning play a significant role. We can find 

them everywhere, from medical fields to self-driving 

cars. The clinical business produces an enormous 

measure of patient information which can be handled 

in a great deal of ways. Thus, with the assistance of 

AI, we have made an Expectation Framework that 

can identify more than each illness in turn. With 

lower accuracy, many of the existing systems can only 

predict one disease at a time. Lower precision can 

genuinely jeopardize a patient's wellbeing.  
 

Diabetes and Parkinson's disease are the two 

currently under consideration, but many more 

conditions may be added in the future. The client 

needs to enter different boundaries of the illness and 

the framework would show the result whether he/she 

has the sickness or not. Because one can monitor a 

person's condition and take the necessary 

precautions, this project can help a lot of people live 

longer. 

 

Keywords – Prediction, SVM, Machine Learning, 

Artificial Intelligence. 

I. INTRODUCTION 

 

The paper focuses on multiple diseases prediction like 

Parkinson’s and Diabetes using machine learning 

algorithms. This paper shows how machine learning can 

help to predict multiple diseases [1]. The health care 

industry generates a vast quantity of data in the form of 

diagnosis reports, patient data, and other types of 

information that may be used to spot trends and make 

predictions. In health care, machine learning is utilized to 

tackle a variety of issues. 
 

There is no common system where one analysis can 

perform more than one disease prediction. The 

importance of this analysis to analyse the maximum 

diseases, so that to monitor the patient's condition and 

warn the patients in advance to decrease ratio of loss of 

life. The paper focuses on the parameters that causes the 

diseases so that it is possible to detect the maximum 

effects that the disease will cause [2]. 

 

II. LITERATURE SURVEY 

There are number of literature surveys has been done 

related to disease prediction system using different 

Machine Learning algorithms and achieved different 

results for different methods in medical field. 

 

1. Multiple Disease Prediction System. 

In this paper using machine learning techniques to 

find out multiple diseases as it is easy and flexible to 

forecast whether the patient has illness or not. 

Their aim of this analysis was to invent a system that 

can help the patient to detect the diseases of the 

patient with accurate results [3]. 

 

2. Disease Prediction Using Machine Learning. The 

author discusses "Disease prediction using Machine 

Learning over Big Data". Big data is the idea that is 

spreading the quickest in the present trend, therefore 

it is used in more industries. Medical sectors use big 

data, while at the same time, medical fields increase 

growth in the big data industry. Big data facilitates 

improved growth in the medical and healthcare 

industries[4]. 

 

3. A Machine Learning Model for Early Prediction of 

Multiple Diseases to Cure lives. 

The idea of using machine learning algorithms to 

predict various diseases is presented in this study. 

Here, authors applied the idea of supervised machine 

learning, whose implementation will involve the 

usage of Decision Tree, Random Forest, and Naive 
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Bayes. This will help in the accurate early diagnosis 

of diseases and improved patient care. Results 

ensured that the system would perform properly and 

be patient-focused for immediate disease diagnosis 

[5]. 

 

4. Multiple Disease Prediction Using Different Machine 

Learning Algorithms Comparatively. 

The research makes an offer for such a system that 

will have a quick, easy-to-use user experience. 

Researchers want to create a more focused survey 

that the system will use in an effort to reduce the 

time required. They want this technology to be used 

as an interface between patients and doctors. This 

system will also advise the user to consult a doctor 

about the report after providing the results [6]. 

 

5. A Detailed Review on Disease Prediction Models 

that uses Machine Learning. 

The article presents and analyses the performance of 

a survey of various models based on such algorithms 

and methodologies. Support Vector Machine, 

Decision Tree, Naive Bayes, and Random Forest are 

some of the models of supervised learning algorithms 

that have been the subject of research. A literature 

review was used to determine that a single algorithm 

is impossible of performing well, but that if it is 

integrated with other algorithms, the accuracy can 

significantly increase [7]. 

 

III. ALGORITHM DETAILS 

 

IMPLEMENTATION 

 

1) Collecting data: The Kaggale website and a few 

available URLs are used to gather data. 

2) Cleaning the Data: dealing with values that are 

missing and arranging the data in the appropriate 

format. 

3) Separating the collected data into train and test sets. 

4) Model for classification: making use of the right 

prediction algorithms. [8] 

 

 

 

 

 

 

 

 

 

Figure .1: Flow Diagram 

The Information Stream Outline shows the movement of 

the model. Here the data will be taken care of in the 

informational collection and which is gotten to by the 

Administrator. After the client has visited the website 

and entered the legitimate sources of information, the 

data will be sent to the model, which will compare the 

data to the prepared dataset and send a prediction back to 

the user interface. 

ALGORITHMS USED FOR CLASSIFICATION: 

 

Logistic Regression: 

 

Calculated regression is one of the most famous AI 

calculations utilized in the Administered Learning 

method. Using a collection of independent variables, this 

method can be used to predict a categorized dependent 

variable. Logistic regression can predict what a 

dependent categorical variable will do. 

 

There must be a discrete or classified value as the 

outcome. Valid or bogus, yes or no, 0 or 1, etc, yet rather 

than giving definite qualities like 0 and 1, it gives 

probabilistic qualities that are in the scope of 0 and 1. 

 

IV. RESULT 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Diabetes prediction for diabetic 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Diabetic prediction for non-diabetic 
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Fig. 4 Parkinson’s prediction for Parkinson’s. 
 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 5 Parkinson’s prediction for non- Parkinson’s. 
 

Based on the disease that has been identified, the 

patient's disease status will be displayed when the 

disease parameter is provided. An error message 

requesting the user to enter the correct value will be 

displayed if any of the values provided fall outside the 

required range, are invalid, or are missing from the 

parameters.. 

 

V. CONCLUSION 
 

The development of a system that could accurately 

predict a variety of diseases was the primary objective of 

this research. Because of this work, the patient does not 

have to visit multiple locations, which also saves time. 

The early identification of illnesses can both increment 

your life and save you from monetary challenges. For 

this purpose, we employ linear regression and other 

machine learning methods. reduces the amount of time 

required to identify a problem. 

 

VI. FUTURE SCOPE 
 

➢ By lowering mortality rates, we can work to increase 

prediction accuracy. 

➢ Make the framework as easy to use and give a 

Chabot to habitually sought clarification on pressing 

issues. 

➢ More advanced machine learning algorithms that are 

quicker and better at identifying a variety of potential 

diseases. 

➢ Working on persistent results. 
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Abstract Chronic diabetes has the potential to 

become a global health care emergency. According 

to the International Diabetes Federation, 382 million 

people worldwide have diabetes. By 2035, this 

number will quadruple to 592 million. An elevated 

level of glucose in the blood leads to diabetes. The 

side effects of this raised glucose level incorporate 

successive pee, expanded thirst, and expanded 

craving. Diabetes is a major contributor to stroke, 

heart failure, amputations, blindness, and order 

failure. Our bodies convert food into sugars, like 

glucose, when we eat. At that point, our pancreas 

should release insulin. Our cells are unlocked by 

insulin, allowing glucose to enter, and be utilized as 

fuel. Diabetes, however, prevents the operation of 

this system. The most prevalent varieties of diabetes 

are type 1 and type 2, although there are other 

types, such as gravid diabetes, which occurs during 

pregnancy, and others.. Another logical point in 

information shrewdness called machine proficiency 

is centered around how machines gain as a matter of 

fact. By combining, results of numerous machine 

literacy methods, this design aims to develop a 

system that can perform early vaticination of 

diabetes in a case of advanced delicateness. d. 

Utilizing every one of the methods, the models not 

entirely settled. Moreover, the bone with great 

sensitivity is utilized as a model for foreseeing 

diabetes. 

 

INTRODUCTION 

 

Diabetes is a condition that spreads quickly, even 

among children. If we are to comprehend diabetes and 

its genesis, we must comprehend what takes place in 

the body without diabetes. Sugar (glucose) is gotten 

from the dinners we eat, remarkably those high in carbs. 

Carbohydrates are the body's primary energy source, so 

people with diabetes as well as everyone else do need 

them. Carbohydrate-rich foods include bread, cereal, 

pasta, rice, fruit, dairy products, and vegetables 

(particularly starchy vegetables). When we eat these 

foods, our bodies turn them into glucose. The body's 

glucose moves throughout the bloodstream. A portion of 

the glucose is delivered to our brain in order to enable us 

to function and think clearly. The excess glucose is 

shipped off our body's cells for use as fuel, and it is 

likewise put away as energy in our liver for later use by 

the body. In order for the body to use glucose as fuel, 

insulin is required. The beta cells of the pancreas makes 

the chemical insulin. Insulin is similar to a door key. 

Insulin binds to the cell's doors and opens them so that 

glucose can enter from the blood stream. Glucose 

develops in the dissemination and diabetes happens 

assuming the pancreas cannot create sufficient insulin 

(insulin deficiency) or on the other hand assuming the 

body cannot use the insulin that is delivered (insulin 

obstruction). Diabetes Mellitus is characterized by 

elevated blood and urine glucose (sugar) levels. 

Diabetes Subtypes  

•  Type 1 diabetes happens when the invulnerable 

framework is debilitated and the cells cannot make 

sufficient insulin. There are currently no effective 

preventative measures and no convincing studies 

demonstrating the causes of type 1 diabetes. 

• Type 2 diabetes is portrayed by either a low degree 

of insulin creation by the cells or ill-advised insulin 

use by the body. This form of diabetes affects 90% of 

diabetics, making it the most common. Both 

hereditary and way of life factors add to its event. 

• Embryonic: Diabetes develops quickly in pregnant 

women who have high blood sugar levels. During 

consecutive pregnancies, it will occur twice as often. 

There is high probability that type 1 or type 2 

diabetes will develop following a pregnancy with 

gestational diabetes. 

 

LITERATURE REVIEW 

 

1) Predicting Diabetes with Machine Learning KM Jyoti 

Rani B Tech. Researcher, Division of CSE, IMS 
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Designing School, Ghaziabad, Uttar Pradesh, India 

2020, July-August. The purpose of this project is to 

combine a number of machine learning approaches 

to produce a system that can more correctly predict 

diabetes in its early stages. 

2) MACHINE LEARNING FOR DIABETES 

DIAGNOSIS Boshra Farajollahi1*, Maysam 

Mehmannavaz2, Hafez Mehrjoo2, Fateme 

Moghbeli3, and Mohammad Javad Sayadi1 will use 

Machine Learning Classification and ensemble 

techniques to predict diabetes on a dataset in this 

work. Which is K's closest. 

3) Diabetes Forecasting Technique Research In light 

of machine learning Citing this piece: Jingyu Xue et 

al. 2020 The early diagnosis of diabetes is crucial. 

We employ supervised machine learning algorithms 

like the Support Vector Machine in this paper. 

4) Prediction and analysis of diabetes using machine 

learning algorithms: an ensemble approach. The use 

the PIMA dataset for their experiment that has 

about 768 27 rows of data or patients with about 

eight columns that are useful for the analysis and 

prediction if diabetes. The variety of methods or 

algorithms and statistical techniques used by them 

are Random Forest (RF), classification algorithm, 

Nearest Neighbor (KNN), Naïve Bayes. 

Classification algorithm like J48 which is an 

improvement to ID3 one of the classification 

algorithms. This can assist continuous as well as 

categorical instances to the process of tree 

construction. 

 

SCOPE 

Only existing patient records are used in the detection 

process. We must process the growing amount of 

medical data for detection in today's world. In any case, 

it is tedious thus information mining procedures assists 

with getting freed from this issue. We classify using 

Python and naive bayes. Machine learning algorithms 

can help in predicting the likelihood of someone 

developing diabetes in the future, allowing for early 

intervention and management. By analysing patient 

data, machine learning can aid in the development of 

personalised treatment strategies for diabetic patients. 

Machine learning algorithms can help in identifying 

patients who are at high risk of developing diabetes and 

targeting them for preventative interventions. By 

analysing data from continuous glucose monitoring 

devices and other wearable sensors, machine learning 

can be utilised to monitor diabetic patients. Machine 

learning can aid in the discovery of new biomarkers for 

diabetes, providing new insights into the disease and its 

underlying mechanisms. 

 

 

PROPOSED SYSTEM 

 

Methodology: Aim to investigate for model to predict 

diabetes with better accuracy. We experiment using 

different classification and ensemble algorithms to predict 

diabetes. In the following, we briefly discuss the phase as 

below. 

 

Dataset Description: 

The information is accumulated from Kaggle which is 

named as Pima Indian Diabetes Dataset. The 768 

patients in the dataset have many characteristics. 

Table Dataset Description 

 
S No. Attributes 
1. Pregnancy 
2. Glucose 

3. Blood Pressure 

4. Skin thickness 
5. Insulin 
6. BMI (Body Mass Index) 
7. Diabetes Pedigree Function 

8. Age 

 

The 9th attribute is class variable of each data set. This 

class variable shows the outcome patient is diabetic and 

patient is not diabetic for diabetics which indicates 

positive or negative for diabetics. Circulation of Diabetic 

Patient- We made a model to foresee diabetes anyway the 

dataset was marginally imbalanced having around 500 

classes marked as "patient isn't diabetic" signifies 

negative means no diabetes and 268 labeled as: patient is 

diabetic” means positive means diabetic. 

 
Data Preprocessing: 

It is the most important step. The vast majority of 

healthcare data contains missing values and other 

imperfections that can reduce its usefulness. The goal of 

is data preparation is to improve the efficiency as well 

as high grade of mining results. This method is essential 

for precise outcomes and great expectation while 

applying AI strategies to the dataset. Two pre-

processing steps are required for the diabetes dataset 

from the Pima Indians. It is the most important step. 

Most information relating to medical care has missed 

qualities and different pollutants that can influence the 

information's convenience. The purpose of data 

preparation is to improve the efficiency and quality of 

mining results. When using machine learning 

techniques to dataset, this procedure is required for 

producing accurate results and making accurate 

predictions. diabetic Pima Indian dataset requires two 

stages of preprocessing. 

 
Apply Machine Learning: 

We use the Machine Learning Technique when the data 

are ready. We utilize different order and troupe 

strategies, to foresee diabetes. the methods used with 
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the diabetes dataset of Pima Indians. The main goal 

was to use machine learning techniques to look at how 

well these methods worked, how accurate they were, 

and which features were responsible or important for 

making predictions. 

The methods are as follows: 

• Choose the hyper plane that divides the class more 

effectively. 

• To find the better hyper plane you need to compute 

the distance between the planes and the information 

which is called Edge. 

•  The likelihood of miscarriage increases when the 

distance between the classes is low, and vice versa. 

Therefore, we must 

•  Select the class with the highest margin. IT is equal 

to the distance between the positive and negative 

points. 

 

Process Model Used for the Project: 

• Logistic Regression: When dependent variables can 

be categorized, a machine learning technique called 

logistic regression is used. The available features 

serve as the foundation for the logistic regression 

outputs that are produced. Here sigmoidal capability is 

utilized to order the result. 

One one of the most popular classification algorithms 

is logistic regression. 

Training Accuracy Testing Accuracy 
C=1 0.779 0.788 
C=0.01 0.784 0.780 
C=100 0.778 0.792 

In first line, the default worth of C=1 furnishes with 

77% exactness on the preparation and 78% precision 

on the test set. On both training and testing sets, the 

outcomes of the second row show an accuracy of 78% 

when using C=0.01. Because of this less regularization 

and A more complicated model might not work. 

generalize better than the default setting is 

demonstrated by the fact that using C=100 results in 

slightly lower accuracy on the training set and slightly 

higher accuracy on the test set. 

 

Hence, we ought to pick default esteem C=1 

 
K-Nearest Neighbors: 

K-neighbors (KNN) calculation utilizes highlight 

likeness to foresee the upsides of new information 

focuses which further suggests that the new 

information point will be relegated a worth in light of 

how precisely it aligns with the objectives of the 

preparation set. Expectations are made for another case 

(x) via looking through the whole preparation set for the 

K most comparative occurrences (the neighbors) and 

summing up the result variable for those Kin stances. 

 
Decision Tree: 

In supervised learning, the decision tree is a non-

parametric classifier. In this technique every one of the 

subtleties are addressed as tree, where leaves are relates 

to the class marks and traits are compares to interior 

hub of the tree. The Gini Index was used to split the 

nodes. The decision tree that this classifier creates is the 

basis for the class values that it assigns to each data 

point. Here, we can adjust the maximum number of 

features that the model can consider. 

 

Preparing Precision 1.00 

Testing Precision 0.99 

 
Support Vector Machine: 

By varying the distance among the data points and the 

hyper plane, this classifier aims to create a hyper plane 

capable of separating the classes to the greatest extent 

possible. The hyper plane is chosen from among a 

number of kernels. I tried four kernels: a sigmoid, 

linear, poly 

 

Proposed Model Diagram: 

 

 

 

 

 

 

 

 

 
Dataset collection: 

incorporates information assortment and understanding 

the information to concentrate on the secret examples and 

patterns which assists with foreseeing and assessing the 

outcomes. Dataset carries1405 lines i.e., all out number 

of information and 10 sections i.e., absolute number of 

highlights. Pregnancy, glucose, blood pressure, skin 

thickness, insulin BMI, diabetes, pedigree function, and 

age II are examples of features. 

 

Data pre-processing: 

In order to get results that are more precise and accurate, 

this phase of the model handles data that is inconsistent. 

Because the ID in this dataset is inconsistent, we 

eliminated the feature. This dataset doesn't contain 

missing qualities. Since glucose level, blood pressure, 

skin thickness, BMI, and age cannot have values of zero, 

we imputed missing values for a few selected attributes. 

The Standard Scaler was then used to scale the data. 

Since there were fewer features that were crucial for 
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prediction, the feature selection process was carried out. 

 
Identifying the omitted value: 

We obtained the missing values in the datasets, as 

depicted in Table, by utilizing the Panda library and 

SK-learn. We substituted the corresponding mean value 

for the missing value Informational index the dataset 

gathered is initially from the Diabetes Data Set for 

Pima Indians accessible on Kaggle. There are a few 

variables for medical analysts and one variable for the 

target. The target of the dataset is to anticipate 

regardless of whether the patient has diabetes. The 

outcome is the only dependent variable in the data set 

The number of pregnancies a patient has had, as well as 

their BMI, insulin level, age, and other variables, are 

examples of independent variables. 

 

• Dataset Description: 

Informational index the dataset gathered is initially 

from the Pima Indians Diabetes Data set is accessible 

on Kaggle. There are a few variables for medical 

analysts and one variable for the target. The target of 

the dataset is to anticipate regardless of whether the 

patient has diabetes. The outcome is the only 

dependent variable in the data set. The number of 

pregnancies a patient has had, as well as their BMI, 

insulin level, age, and other variables, are examples of 

independent variables.  
 

 
 

There are 768 data points in the diabetes data set, each 

with nine features. Result is the element we will 

anticipate, 0 methods No diabetes, 1 method diabetes 

 
RESULT AND CONCLUSION 
Machine learning characterization calculations created 
for expectation of diabetes in prior stage. We used 70% 
of data for training and 30% of data for testing. In this 
ratio of data splitting Here we found that Random 
Forest Classifier predicted with 99% of accuracy as 
highest accuracy for the dataset 
 
 
Algorithms   Training Accuracy  Testing  

Accuracy  

k-Nearest Neighbours   81%   78%  

Logistic Regression  78%   78%  

Decision Tree    98%   99%  
Random Forest    94%   97% 
 
 
 
 

CONCLUSON 

Machine learning-based diabetic prediction has shown 

encouraging results in identifying those at risk of 

developing diabetes. Using a range of machine learning 

algorithms and relevant input elements such as medical 

history, lifestyle factors, and biomarkers, researchers 

and healthcare practitioners have been able to construct 

prediction models that can aid in the early detection and 

prevention of diabetes. 

Numerous research have shown this. predictive models' 

efficacy through the application of sophisticated 

machine learning methods and the analysis of large 

datasets. The models have been able to identify 

individuals as diabetic or non-diabetic with high 

accuracy, allowing for prompt intervention and 

individualized healthcare plans. 

Finally, reliable risk assessments and support in the 

development of particular prevention programmes have 

shown that machine learning has enormous potential for 

diabetic prediction. Despite challenges, machine 

learning approaches have the potential to improve 

diabetes management, reduce disease burden, and 

ultimately improve the quality of life for persons at risk. 
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I. INTRODUCTION 

 

In the context of medical data, security requirements 

are essential to ensure the confidentiality, integrity, and 

authenticity of patient information. Various security 

measures, such as cryptography, can help achieve these 

requirements during data transmission through public 

channels. However, these techniques may not be 

enough to protect against unauthorized copying or 

transmitting of illegal materials. To address this, digital 

watermarking technologies have emerged as an 

effective tool for detecting copyright infringement and 

content authentication in medical data. 

 

II. TECHNICAL APPROACH 

 

In general, watermarking schemes can be roughly 

divided into two categories: spatial domain watermark 

and transformed domain watermark. They are: least 

significant bit (LSB) based watermarking scheme, 

threshold-based correlation watermarking scheme, 

direct sequence watermark, discrete Fourier transform 

(DFT) with template matching, discrete wavelet 

transform (DWT), discrete cosine transform (DCT) and 

spread spectrum watermarking scheme. Our 

watermarking procedure introduces a novel scheme for 

doing this work. We develop a new blind watermarking 

algorithm, which embedding the binary watermark into 

the blue component of a RGB image in the spatial 

domain, to avoid the problem of protecting copyright. 

For embedding watermark, the generation principle 

and distribution features of direct current (DC)  

coefficient are used to directly modify the pixel values 

in the spatial domain, and then four different sub-

watermarks  are embedded into different areas of the 

host image for four times, respectively. An attack 

simulation system is built consisting of vast number of 

attacks to analyze the embedding scheme at different 

points of watermarking procedure. 

 

III. PROBLEM STATEMENT 

 

The security and privacy prevention of medical data is 

a major concern, and it is necessary that some 

techniques be implemented for this purpose.  

 

IV. PARAMETERS 

 

• PEAK SINGNAL TO NOISE RATION(PSNR) 

It is used to measure deviation of the watermarked and 

attacked frames from the original video frames. 

𝑃𝑆𝑁𝑅(𝑑𝐵) = 10𝑙𝑜𝑔10
2552

1

𝑁∗𝑁
∑ ∑ [𝑓(𝑖,𝑗)−𝑓′(𝑖,𝑗)]2𝑁

𝑗=0
𝑁
𝑖=0

   

Where N is the size of image, f (i, j), f ' (i, j) is the pixel 

gray value of host image and pending detection image 

respectively. 

 

• NORMALIZED CORRELATION (NC) 

The normalized coefficient (NC) gives a measure of the 

robustness of watermarking. Its peak value is 1. 
 

• STRUCTURAL SIMILARITY INDEX MODULE 

SSIM is a perception-based model that considers image 

degradation as perceived change in structural 

information, while also incorporating important 

perceptual phenomena, including both luminance 

masking and contrast masking terms. Structural 

information is the idea that the pixels have strong inter-

dependencies especially when they are spatially close. 
 

• MEAN SQUARED ERROR 

The mean squared error measures the average of the 

squares of the errors or deviations that is the difference 

between the estimator and what is estimated. 
 

• EMBEDDING CAPACITY 

The maximum payload that can be safely be hidden in a 

work without causing statistically detectable artifacts. 
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V. WATERMARKING PREPROCESSING 

 

The preprocessing of watermark is one of the key steps 

in the watermarking algorithm, and it will directly 

influence the robustness and security of watermark, 

which includes the following two steps. 

Firstly, the 32×32 original watermark is divided into 

four sub-watermarks with size 32×8(1 ≤ i ≤ 4), which 

will decrease the probability of whole watermark be 

attacked and enhance the robustness of watermark.  

 

Hence, this proposed algorithm is of higher security. 

The permuting process of the original binary watermark 

W is shown in Fig 1. 

                                                                                                                             
(a)                                              (b) 

  
             (c)    

Fig. 1 The permuting process of original watermark: (a) 

original watermark, (b) sub-watermark blocks and (c) 

permuted sub-watermark image. 

 

VI. BLOCK DIAGRAM 

 

 
 

Fig. 2 Block diagram embedding 

 
Fig. 3 Block diagram extraction 

 

VII. EXPLANATION 
 

Before providing the system with required inputs some 

pre-processing is done on the image and video. The 

image is divided in predefined number of physical parts. 

The individual frames of the videos are extracted. Then 

each frame and image part are provided as input to the 

embedding block in a sequential order for embedding 

of each part into each frame. After embedding is done 

parameters like PSNR, SSIM, NC are calculated 

comparing different images and videos. 

For the process of extraction, the watermarked image is 

taken as input to the system. The video is then sent 

forward to the extraction algorithm which does the 

work of extracting the embedded watermark image 

from the video. Different videos obtained at different 

levels of the watermarking procedure can be given as 

input to the extraction block. The extraction block 

extracts image from each plane of each frame of the 

video in a sequential order and then recompiles the 

frame to get a single video. The image parts thus 

obtained from each frame are ordered in a matrix to get 

single image. 

 

VIII. ALGORITH 

 

• Embedding Block Diagram 

 

 
 

Fig. 4 Diagram of embedding Watermark process 
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Step 1: Take the input watermark (32*32) 

     
Fig. 5 Input watermark 

 

Step 2: Divide into 4 sub-watermarks 

    
Fig. 6 Sub-watermarks 

 

Step 3: Permute each sub-watermark 

  
    

Fig. 7 Permutation 

 

Step 4: Obtain Permuted watermark by combining 

permuted sub-watermark 

 
Fig. 8 Permuted watermark 

 

Step 5: Host video frame (512*512) 

 
  

Fig. 9 Host Frame 

 

Step 6: Obtaining the DCT of each plane of host frame 

(up to 32 frames). We have to separate R, G, B plane of 

permuted input watermark image and each plane is 

embedded into respective planes of each frame 

 

Step 7: DCT of R, G, B frame is calculated according 

2D-DCT formula. In that select (8x8) block value as 

DCT coefficient for watermarking purpose. 
 

Step 8: Replace 1st 32 DCT coefficient(8x8) by 

permuted input watermark pixel value. Do this process 

for all 3 plane of permuted input watermark for 

respective frame. 
 

Step 9: Take IDCT of each embedding frame so we get 

watermarked frame. So, color frame contained 32-pixel 

value hence we required 32 frames for 32x32 input 

watermark image. Repeats above steps for 32 frames. 

So, we get watermarked video. 

 

• Extraction Block Diagram 

 

Step 1: Select Watermarked Video. 
 

Step 2: Divide each plane of watermarked frame into 

8x8 block i.e., 32frame 
 

Step 3: Obtained DCT of each block of frame of each 

plane (R, Y, B), 
 

Step 4: Take 8x8 value of DCT coefficient to form 

original image. 
 

Step 5: Repeat this process for all watermarked frame  

Finally combine each plane to form extracted 

watermarked color image 

 

 
Fig. 10 The diagram of extracting watermark process 
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Fig. 11 The extracted watermark 

 

IX. RESULT 

   

 
 

Fig. 12 Video Frame (sample frame) 

 

Video is a continuous sequence of frames, so we require 

vide of minimum 32 frames, for watermarking. Size of 

video frame is 512*512. 

Above frame is sample frame of the video which we 

have used to watermark. 
 

     
 

Fig. 13 Standard Watermark Images 

 

Above images are standard images which we have used 

to watermark in the video frames. They are used 

because they have better pixel combinations and are 

used by all the researchers in DIP. 

 

X. FUTURE SCOPE 

 

Further areas that can be developed more in medical data 

watermarking are: 

1. Medical data often includes both images and audio, 

so a focus on watermarking in the audio signal of 

medical videos could be a valuable area for 

development in medical data security. 

2. Just like in the broader field of video watermarking, 

there is currently no uniform framework for video 

watermarking in the medical field that provides 

protection against all possible attacks. Thus, 

developing a more comprehensive framework for 

medical video watermarking would be an important 

step forward. 

3. As new forms of piracy and attacks on medical data 

emerge, researchers will need to continue 

developing increasingly complex algorithms to 

ensure the robustness and fidelity of medical videos. 

However, this complexity can also create overhead 

that may not be practical for real-time applications, 

so striking a balance between complexity and 

practicality will be an ongoing challenge. 

 

XI. CONCLUSION 

 

In conclusion, the proposed blind watermarking 

technique based on modifying pixel values of input 

watermark in the spatial domain using DCT can 

effectively improve the invisibility and robustness of 

medical data watermarking. By embedding the 

watermark in the spatial domain for four permuted sub-

watermarks, the proposed method provides strong 

resistance to various attacks, while maintaining high-

quality images with good PSNR, SSIM, and MSE 

values. This method also ensures privacy preservation 

of medical data without the need for the original host 

image or watermark during the extraction process. 

Therefore, this proposed approach can be a useful tool 

for securing medical data and ensuring its 

confidentiality and integrity. 
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Abstract—The goal of this project is to use electrical 
signals from muscles to control the hand. The 
prosthetic hand is a device used for the amputee to 
make them capable of doing daily life. Losing upper 
limbs is not just a physical loss it also affects the 
way that person sees their life, they start feeling 
disabled all the time. In this project, we use an 
Arduino board, servo motors, and an EMG module 
to design and create a robotic hand. The hand's 
layout is centered on a straightforward, adaptable, 
and minimum controlling method. The entire hand 
is 3D Printed in parts using a 3D printer. All five of 
the robotic hand's fingers have been given separate 
commands to open, close, pick, place, and return to 
their starting position. In extremely precise 
instrumentation workings, such as when a doctor 
operates on a patient using a robot without human 
hands, technology can also be useful. The technique 
offers a wide range of advantageous uses in the 
fields of robotics, surgery, humanoid robots, etc. 

 
Keywords— Amputees, Arduino, FFRH, Robotic-
Hand, Replication System 

 
I. INTRODUCTION 

The prosthetic hand is an artificial device that is 
designed for the people with upper branch amputations 
to come up with some functions of the natural hands. 
The number of amputees in the developing countries is 
significantly lesser than in developed countries due to 
minimal medical installations and the fashion ability of 
ails that have been cured in the advanced world. Loss 
of upper branches has numerous circumstances not 
only in the sense of physical but also in social and 
physiological departments.[1] There are many design 
and manufacturing obstacles to be solved in order to 
build a functional prosthetic arm. The created 
prosthetic arm is expensive and has limited movement. 
A group of bodily muscles' signals, or EMG signals, 
can be used to control the proposed system. Muscle 

signal from the amputee is used to stimulate the 
myoelectric arm. Servo motors electronically operate 
and regulate the arm. The offered bionic arm may be 
employed by an amputee or a person born without an 
arm. Although it is pricey and typically not accessible 
to individuals in developing nations, this kind of 
technology does exist. The 3D printing sector is 
expanding quickly, enabling individuals to start their 
own small businesses as manufacturers. Recent 
developments have led to the attachment of 3D-printed 
prosthetic arms to war victims across North Africa. 
However, it is clear that 3D-printed objects have the 
potential to improve people's lives. It is not affordable 
for everyone in this era to get a prosthetic arm as it is 
really expensive. So, the aim is to create an affordable 
arm of reasonable complexity and quality. The 
prosthetic arm can be controlled by signals from a set 
of muscles in the body (i.e., EMG signals) and will 
have a functional elbow and hand with independent 
functionality. The myoelectric arm is stimulated by a 
muscle signal available from the amputee. EMG signal 
detected by sensors or electrodes. The amplitude of the 
surface EMG signal (SEMG) varies in range. The 
voltage value for the upper movement of the arm is 
more than the voltage value for the downward 
movement of the arm. Similarly, the voltage value for 
the clockwise movement of the arm is more than the 
voltage value for the anticlockwise movement of the 
arm. Based on this a microcontroller was programmed 
to perform up/down and clockwise/anticlockwise 
movements in steps depending on the dc voltage level. 
The levels of the dc voltage corresponding to the EMG 
signal were taken. The objective is to make a 
functional prosthetic arm that will move on the 
electrical muscle signals connected to the amputated 
arm. It is expected to make small yet significant 
movements like fingers opening and closing and some 
signs. 
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II. LITERATURE SURVEY 

 

The focus of this research is amputees who have lost 

their upper limb due to an accident or other reasons. 

The fact that people perceive themselves as disabled in 

such an educated culture is appalling. Absolutely 

nothing for them is being done by us. Due to its large 

population, India has a large number of amputees who 

are not living their lives to the fullest. We are therefore 

here with a project to enable the disabled to perform 

some tasks and be more independent. 
 

Amputees are one of the most significant groups in the 

world when it comes to persons with disabilities. The 

primary goals of prosthetics development are to 

enhance these people's quality of life and aid in their 

regaining dignity and independence. A complicated 

problem, replacing an amputated limb requires 

replacing the osseous skeleton, collapsing the 

locomotive system, and providing the prosthetic with a 

command system. The main engineering difficulty is to 

make the system weigh less than it did before while 

still fitting into the space that the arm originally did. 
 

Base Paper: Wearable Mind 
 

Thoughts Powered 3D Printed Open-Source Arm with 

Integrated Feedback Sensor System. Address: 
 

https://www.researchgate.net/publication/327387513 

Wearable Mind Thoughts Powered 3D Printed. 
 

Open-Source Arm with Integrated Feedback Sensor 

System. 
 

Related Projects: Developing a Helping Hand. The 

human body is a remarkable machine, and this is also 

true of our hands. They can handle delicate and 

difficult tasks like collecting pens and instruments to 

produce art with some training. 
 

Unfortunately, there is an increasing need for artificial 

hands. p042/humanbiologyhealtNbuild-prosthetic-hand 

at https://www.sciencebuddies.org/science-

fairprojects/project-ideas/HumBio He employs a 

previously created Robotic hand that is a component of 

the open-source robotics project InMoov for his DIY 

prosthetic hand and forearm. 
 

https://www.instructables.com/id/VoiceControlled- 

Prosthetic-Hand-Forearm/ Creating a Human Hand 

The pricey and limited utility of today's prosthetic 

hands. An affordable anthropomorphic prosthetic hand 

was designed. Web address: /Pubs/Eproject/Available/ 

Eproject-042612-145912/unrestricted/MQP PaulV The 

Internet of Things: Principles, Practices, and Solutions 

for the Internet of Things, by Samuel Greengard, and 

Complete Final 3.pdf 

 

What sets that apart from the traditional prosthetics is 

that all of the mechanical parts are made 3D printed, 

bringing along considerable cost savings this limb is 

both functional and aesthetically pleasing, and making 

sure its wearer feels comfortable wearing them-both 

physically and socially. Ke Xu et. al., “A prosthetic 

arm based on EMG pattern recognition”, IEEE 

International Conference on Robotics and 

Biomimetics, 2016 

 

EMG is a diagnostic test used to evaluate the condition 

of the motor neurons, the nerve cells that regulate 

muscles. Results from EMG tests may show issues 

with nerve function, muscle function, or nerve-to-

muscle signal transmission. Muscle contraction is 

brought about by electrical signals that are sent by 

motor neurons. These signals are converted into 

graphs, noises, or numerical values by an EMG using 

minuscule electrodes, which are subsequently 

evaluated by a professional. The results of an EMG can 

identify difficulties with nerve-to-muscle signal 

transmission, muscle dysfunction, or both. Muscle 

contractions are triggered by electrical signals sent by 

motor neurons.  

 

In developing countries, very few amputees have 

prosthetics not because they are pricey, but also due to 

distribution and maintenance problem. One of its main 

goals of our project is to develop a lower-cost 3D 

prosthetic hand printed for amputees. A standard 

myoelectric hand, where all the EMG surface 

electrodes on the amputee hand capture myoelectric 

signals that are manipulated to enable the hand to open 

and close.  

 

In many ways, the human hand may be a fine tool. This 

serves as a representation of the various levels of 

freedom and can relate to other things. It is unfeasible 

to expect that any of the parameters and output 

requirements of the conventional hand can be recreated 

in a handcrafted unit using current technologies. 

Consensus can be reached and a functional prosthetic 

hand can be created with these ideal characteristics. 

 

III. METHODOLOGY 

 

A. implementation of project  

 

Step 1: We must have every piece of equipment we'll 

need for the project, which includes an Arduino, three 

EMG stickers, two batteries that are less than 18 volts, 

wires as needed, and five servomotors. 

  

Step 2: Make sure that every connection is made 

correctly.  
 

Step 3: Uploading program in Arduino.  
 

http://www.researchgate.net/publication/32738
http://www.instructables.com/id/VoiceControlled-
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Step 4: Attach the EMG stickers and supply power.  
 

Step 5: The outcome is seen once our hand has been 

moved.  
 

 

Fig.1 Forearm main 

 

Fig.2 wrist assembly part 

 

Fig.3 palm 

 

 

Fig4. servo mount 

 

 
 

Fig 5 

 

 

Fig 6 
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Step 2: 

Attach the palm with wrist assembly with 3 mm screw 
 

 

Fig 7 

 

 

Fig 8 

 

step 3: (pic remaining)  

Mount the Servo’s on servo mount  

 

Step 4: Arrange the fingertips like this. 

 

 

fig.9 

Step 5: Insert braided elastic cord from two holes of 

fingers. 
Insert braided elastic cord from two holes of fingers. 

 

fig.10 

 

Step 6: 

fig.10 Insert the two ends from the palm backside as 

shown in picture 

 

 

fig.11 

Step 7: 

Tie all the fingers together with palm 
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The principle of operation: Heart sounds are captured 

via a chest piece consisting f the classic stethoscope 

diaphragm and tubing, in addition to a microphone. As 

these signals are low-power, they are first amplified 

before sending it to the receiver module. Then data is 

sent and received using a specific RF protocol and is 

modulated onto a carrier frequency that is transmitted 

through an antenna. The received signal is filtered, 

amplified, and demodulated to recover the original 

data, which is then processed by a microcontroller or 

microprocessor. The GND pin provides a reference 

point for the electrical current flowing through the 

module. The resulting heart sounds can be with the 

help of the earpieces at the receiving circuit. 

 

IV. SENSORANDAMPLIFIER 

Sensors are devices that detect changes or variations in 

a physical quantity and convert them into a signal that 

can be measured and analyzed.Whereas, Amplifiers 

are devices that increase the amplitude (or strength) of 

an electrical signal. They are used to amplify signals 

from sensors so that they can be accurately measured 

and analyzed.It is possible to incorporate a variety of 

different types of sensors into the chest piece of the 

stethoscope for the initial stage of signal acquisition. 

These sensors are used to convert heart sounds into 

electrical signals. In audio recording, microphones and 

accelerometers are the most commonly used sensors. 

A microphone such as shown in Fig.2is ideal for this 

task. Its output is fed into the signal amplification 

circuit. 

 

 
. 

Figure No. 3 

Image Source:Indiamart 

 

It consists of a transistor, which amplifies the low 

signal from the condenser microphone to the line level 

and thereby enhances the signal-to-noise ratio. This is 

followed by the rf transmitter circuit which helps 

receive the signalat the other end.A condenser 

microphone is secured at the end of the stethoscope 

tube, to pick up sound signals. Its placement helps to 

lessen the noise from the acquired signal.  The output 

is changed into electrical variations, through the rf 

circuit which uses a BC547 transistor which is used for 

amplification in the RF circuit. The set frequency of 

1.08 Hz at both ends of the transmitter-receiver circuit. 

To make certain maximum sensitivity and minimize 

external noise, the condenser microphone can be halted 

in an appropriate enclosure. 

 

V. RADIO FREQUENCY MODULE 

A radio frequency (RF) receiver and transmitter are 

electronic devices that are used to send and receive 

signals over radio frequencies. The 3-pin radio 

frequency (RF) module works by transmitting and 

receiving data wirelessly using radio waves. The 

module consists of three pins for power, ground, and 

data transmission. 

 

 

Figure No. 4 

Image Source: eTechnophiles 

 

The VCC pin is connected to a power source, typically 

a battery or a DC power supply. The voltage required 

by the module is usually in the range of 3-5 volts 

DC.The DATA pin is used to send and receive data 

wirelessly. The data is usually sent using a specific RF 

protocol, such as Amplitude Shift Keying (ASK) or 

Frequency Shift Keying (FSK) modulation. The data is 

encoded into a digital signal, which is then modulated 

onto a carrier frequency within the module's operating 

frequency range. 
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