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ABSTRACT:In this project, we are going to make a real-time Hand Gesture Recognizer using the MediaPipe
framework and Tensorflow in OpenCV and Python. Where the Open-CV is a real-time Computer vision and image-
processing framework built on C/C++. But we’ll use it on python via the OpenCV-python package. And TensorFlow is
an open-source library for machine learning and deep learning developed by the Google brains team. Henceforth the
Arduino UNO has been introduced as the controller and the camera module OV7670 for recognizing the gesture. Once
the camera recognizes the hand gesture, it sends the information to the controller. The controller then does the
predefined action which is already done using the framework. A proper indication along with the statement may
visualize via the LED’s and the LCD respectively.

KEYWORDS: Media pipe framework, Tensorflow, Open-CV, Arduino
I. INTRODUCTION

Gesture control technology is becoming increasingly popular in our daily lives, allowing us to interact with
technology using simple hand movements. One of the areas where gesture control technology can be applied is home
automation, where it can be used to control various home appliances without the need for physical contact. In this
project, we will be exploring the use of OpenCV and Arduino to create a home automation system that can be
controlled using hand gestures. OpenCV is an open-source computer vision library that allows us to perform various
image processing tasks, while Arduino is a popular microcontroller platform used in a wide range of projects. The
system we will be developing will use a camera to capture images of the hand gestures, which will be processed using
OpenCV to recognize the gestures. The recognized gestures will then be used to control various home appliances, such
as lights, fans, and TV, through the Arduino board. By using gesture control, we can make home automation more
convenient and intuitive, allowing us to control various home appliances without the need for physical switches or
buttons. This project will help us to understand the basics of gesture recognition and its application in home
automation.

II. OBJECTIVE

The objective of gesture control for home appliances using Arduino and open CV is to design a reliable and
accurate system that can interpret and respond to hand gestures, allowing users to control a wide range of household
appliances such as lights, fans, and entertainment systems with ease and convenience. This system should be user-
friendly, accessible, and enhance the overall user experience while minimizing physical contact with appliances,
thereby promoting hygiene and reducing the risk of infection.
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III. LITERATURE REVIEW

1. “Hand Gesture Recognition and Appliance Control Using Transfer Learning”

Transfer learning is used to build a model that can recognize gestures by leveraging pre-trained models on large
datasets. The system involves capturing images or videos of the hand gestures and using computer vision techniques to
extract features from the images. These features are then used to train a machine learning model that can recognize
different hand gestures. Once the model is trained, it can be used to control different appliances based on the
recognized gestures.

2. “Gesture Based Application Automation System using [oT”

Gesture-based application automation systems using IoT is a research area aimed at developing systems that can
automate tasks in a smart home or office environment based on hand gestures. The system takes pictures and videos of
hand gestures and uses the computer's vision technology to recognize and interpret these gestures. When a gesture is
recognized, the system sends commands to the appropriate her IoT device to perform the action associated with the
gesture.

3. “Hand Gesture Detection & Recognition System: A Critical Review”

A critical review of the current state-of-the-art in hand gesture detection and recognition systems highlights several key
challenges that researchers are currently facing. These challenges include the need for large amounts of high-quality
training data to develop accurate models, the need for robust algorithms that can handle variations in lighting,
background, and hand orientation, and the need for fast and efficient processing techniques to enable real-time
recognition.

4. “Home Appliance Control Based On Hand Motion Gesture”

The process involves capturing a live video feed of the user's hand movements using a camera or sensor, which is then
processed by computer vision algorithms to detect and track the hand gestures. Machine learning algorithms are used to
recognize and classify the gestures into specific commands that control the appliances.

5. “Short Survey on Static Hand Gesture Recognition”

Static hand gesture recognition refers to a technology that uses computer vision and machine learning algorithms to
recognize and interpret hand gestures made by the user while the hand is in a fixed or static position. This technology is
widely used in various applications, including sign language recognition, human-computer interaction, and robotics.

IV. PROPOSED SOLUTION

The gesture control for home appliances using Arduino and open CV is to enable users to control various
household appliances through hand gestures, allowing for a more intuitive and user-friendly experience. The Arduino
UNO has been introduced as the controller and the camera module OV7670 for recognizing the gesture. Once the
camera recognizes the hand gesture, it sends the information to the controller. The controller then does the predefined
action which is already done using the framework. A proper indication along with the statement may visualize via the
LED’s and the LCD respectively. Overall, the proposed solution would aim to improve the accuracy and reliability of
the gesture recognition system and provide a more comprehensive and flexible control interface for home appliances.
Additional advantages of the proposed system are the speed and latency of the system is increased when using this
framework. It can recognise both large and small gestures very well. It is an effective Hand Gesture Recognizer due to
the incorporation of Mediapipe and Tensorflow. It replaces conventional glove based application.
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Fig 8. Block diagram of the system
V. MODULE DESCRIPTION

A. Hardware setup module

B. Hand gesture recognition module
C. Arduino programming module
D. Interface design module

E. Testing and refinement module
F. Deployment module
G.Maintenance module

A. Hardware setup module:

Set up the required hardware components, including a web camera, an Arduino board, and the household
appliances that will be controlled.

B. Hand gesture recognition module:

Develop a hand gesture recognition algorithm using OpenCV. This involves capturing the video input from
the web camera, preprocessing the images, detecting and tracking hand gestures, and classifying them into control
commands.

C. Arduino programming module:

Write a program for the Arduino board that receives the control commands from the computer or MCU and
sends appropriate signals to the household appliances, using suitable communication protocols such as serial
communication or wireless communication.

D. Interface design module:

Develop a suitable user interface that allows users to select the appliances they want to control and perform
the required gestures to activate them.
E. Testing and refinement module:

Test the system with a range of hand gestures and household appliances, and refine the control logic and the
user interface as needed to improve the system's accuracy and usability.
F. Deployment module:

Once the system is working reliably, deploy it in the desired location and provide appropriate instructions and
training for the end-users to ensure smooth operation.
G. Maintenance module:

Ensure that the system is well maintained and that any necessary upgrades or repairs are carried out promptly
to ensure continued reliable operation.
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VI. IMPLEMENTATION

A. DATA SET:

There are different data sets that can be used for gesture recognition in automation of home appliances using
OpenCV and Arduino. These data sets are usually created by recording hand gestures from different individuals and
labeling them according to the corresponding command or action. In addition, there are also custom data sets that can
be created by recording and labeling hand gestures specific to the home automation task at hand.

B. SOFTWARE:

To implement automation of home appliances by gesture control using OpenCV and Arduino, there are several

software components required:

e  Arduino IDE: This is the Integrated Development Environment used for programming and uploading the code
to the Arduino board. It is available for download from the Arduino website.

e OpenCV: This is an open-source computer vision library that is used for detecting and recognizing hand
gestures from a camera feed. It can be downloaded from the OpenCV website.

e Python: OpenCV is often used with Python, a high-level programming language, for building the gesture
recognition system. Python can be downloaded from the Python website.

e A text editor or integrated development environment (IDE): This is used for writing the Python code for the
gesture recognition system. There are many options available, such as Visual Studio Code, PyCharm, and
Spyder.

e  Operating system: The software components above can be installed on different operating systems, such as
Windows, macOS, and Linux

VII. RESULTS

In this system, by detecting hand gestures through a camera, OpenCV can translate them into commands that
can be sent to an Arduino board. The Arduino board, in turn, can activate the corresponding appliances.

Fig 2. Experimental setup

VIII. CONCLUSION

The proposed system was achieved by using a webcam or a built in camera which deducts the hand gestures.
The main advantage of the system is that it does not require any physical contact with humans and provide a natural
way of communication. The algorithm implementation does not require any additional hardware. The proposed system
can be extended for the for a wide range of applications.
In conclusion, the use of OpenCV and Arduino to automate home appliances through gesture control is a promising
technological advancement that has the potential to completely change how we interact with our home appliances. The
user's hand gestures are recognised and translated by this technology using computer vision and machine learning
algorithms into commands that operate the appliances.The Arduino microcontroller interprets the data and provides
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control signals to the appliances, while the system utilises OpenCYV to detect and monitor the user's hand movements in
real-time. By the use of simple hand gestures rather than physical buttons or remote controllers, this offers users a
smooth and intuitive user experience.

Although the technology is still in its early stages, there are still several issues that must be resolved before it

can be more broadly embraced. These difficulties include enhancing gesture recognition's precision and dependability,
adapting the system to various lighting situations, and dealing with privacy and security issues that can arise. Overall,
utilising OpenCV and Arduino to automate household appliances through gesture control has the potential to
significantly enhance how we interact with our homes, making it more practical, natural, and effective. It will be
fascinating to witness how technology changes how we live our lives as it continues to advance and expand.

[1].

(2].

[3].
[4].

[6].

[7].
[8].
[9].

REFERENCES

Sunil Chavan, “Real Time Hand Gesture Recognition Based Control of Arduino Robot”, Smt. Indira Gandhi
College of Engineering, Navi Mumbai, Maharashtra, International Journal of Trend in Scientific Research and
Development (ijtsrd), ISSN: 2456-6470, Volume-6 | Issue-4 , June 2022

Jayashree Katti, “Review Paper On: Home Automation Techniques Based On Hand Gesture Recognition”, Dept of
Information Technology, PCCOE, Pune, Maharashtra, India, International Research Journal of Engineering and
Technology (IRJET), Volume: 08 Issue: 08,Aug 2021.

Kawade Sonam, “Gesture recognition —A Review by miss Kawade Sonam, Prof V.S. Ubale.,IOSR Journal of
Electronics and Communication Engineering (IOSR-JECE), 2017.

Huu-Hung Huynh, Duc-Hoang Vo, “Short Survey on Static Hand Gesture Recognition”, International Journal of
Advanced Computer Science and Applications(IJACSA), Vol. 8, No. 7, 2017

. Prof. Praveen D. Hasalkar, Rohit S. Chougule, Vrushabh B. Madake, Vishal S. Magdum, “An efficient Hand

gesture recognition system”, International Journal of Trend in Scientific Research and Development(IJTSRD),
2015.

Nayana P, Sanjeev Kubakaddi , “Implentation of Hand Gesture Recognition Technique for HCI Using OpenCV”,
International Journal of Advanced Research in Computer and Communication EngineeringVol. 5, Issue 3, March
2014.

[7]. Radhika Bhatt, Nikita Fernandes , Archana Dhage, “Vision Based Hand Gesture Recognition for Human
Computer Interaction”, International Journal of Latest Trends in Engineering and Technology (IJLTET), 2013.
Siddharth S. Rautaray, Anupam Agrawal, ‘“Real Time Hand Gesture RecognitionsystemFor Dynamic
Applications”, Procedia Technology 4:595-599, 2012.

Mr.ChetanA.Burande, Prof.Raju.M.Tugnayat, Prof.Dr.Nitin.K.Choudhary, “Advanced Recognition Techniques for
Human Computer Interaction”, Dept of Information Technology, Jawaharlal Darda Institute of Engg& Tech
Yavatmal, India & Shri Bhagavati College of Engg., Nagpur, India., 2010

[10]. N. Sriskanthan, F. Tan, and A. Karande, “Bluetooth based home automation system,” Microprocess.

Microsyst., vol. 26, no. 6, pp. 281-289, 2002.
BIOGRAPHY

Mr. Manivannan P,

Assistant Professor,

Electronics and Communication
Engineering Department,
Adhiyamaan College of Engineering,
Hosur.

IJIRSET © 2023 | AnISO 9001:2008 Certified Journal | 204



ST~
| X By 5E
[E:EEE ISSN (Online) : 2319 - 8753

ISSN (Print) : 2347 - 6710

International Journal of Innovative Research in Science, Engineering and Technology
An ISO 3297: 2007 Certified Organization Volume 12, Special Issue 1, April 2023
10" National Conference on Frontiers in Communication and Signal Processing Systems (NCFCSPS '23)

5t -6'™ April 2023
Organized by
Department of ECE, Adhiyamaan College of Engineering, Hosur, Tamilnadu, India

Akila D,

Bachelor of Engineering (student),
Adhiyamaan College of Engineering,
Hosur.

Akshaya N L,

Bachelor of Engineering (student),
Adhiyamaan College of Engineering,
Hosur.

Ananya P,

Bachelor of Engineering (student),
Adhiyamaan College of Engineering,
Hosur.

Aswini M U,

Bachelor of Engineering (student),
Adhiyamaan College of Engineering,
Hosur.

IJIRSET © 2023 | AnISO 9001:2008 Certified Journal | 205



, . INTERNATIONAL — =
INNO SPACE ' ‘ STANDARD »
SJIF Scientific Journal lmpact Factor \ SERIAL .
NUMBER = e
SJIF:  8.423 . INTERNATIONAL CENTRE NISCAIR

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

®) 9940 572 462 (2 6381 907 438 L] ijirset@gmail.com

WRANAL |l|rset.[:0m Sean to save the contact details



