|2

JS R Irish Interdisciplinary Journal of Science & Research (11JSR)

PROGRESS THROUGH RESEARCH VO|.5, |SS.2, Pages 14-21, ApriI-June 2021

Smart Home Automation Control on Virtual Reality Technique using Arduino

Vinsingh S.!, Kosal kumar S.V.%, Balajothi V.!, Sham kamalesan A.! & Gopal Ram K.?

=
UG Student, ?Assistant Professor, “2Stella Mary’s College of Engineering, Kanyakumari, Tamilnadu, India. e Crossref

Copyright: ©2021 Vinsingh S. et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Avrticle Received: 25 January 2021 Article Accepted: 19 April 2021 Article Published: 03 May 2021

ABSTRACT

Recent technologies and developments have expanded the capabilities and functionality of embedded systems for home automation design and
implementation. Virtual reality connectivity to smart home automation is in high demand. The suggested system permits the possessor to use virtual
reality to control the home-based appliances. This is truly easy to use. We present the enterprise in addition progression a low-cost virtual
reality-related smart home-based automation control structure that is modular, feasible, and safe in this paper. Fashionable at the novel suggested
system, the controlling is almost tried at the level best to the well-lit, fan, engine in 230v. The taken effort also shows how virtual reality can be used in
the sense of home appliances. Here in this new technique the processing of image is done by using the acquiring of the acquisition of the images along
with the preprocessing of the image in association with the segmentation and the extraction of the feature. Here the camera records the user
instructions and transmits them to the receiver through wireless communication. As a result, our paper has a huge amount of potential for companies
that use Virtual images and virtual worlds for succession planning.
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1. Introduction

Virtual reality is founded on the idea of a long-lasting humanoid longing in the direction of seepage the
limitations of the true biosphere by entering virtual reality. When here, we'll be able to link with this simulated

world in a more naturalistic way, resulting in new types of human-machine interaction (HMI).

The aim is to go outside the usual modes of interaction that most people use on a regular basis, such as the
keyboard and mouse. This remains understood as an atypical method of employed since it militaries publics in
the direction of adapting the anxieties of expertise slightly than the further method from place to place. A
simulated world, on the other hand, has the opposite effect. It helps you to completely immerse yourself in a
highly visual environment that you can experience through your senses. This normal way of interacting with

others in the world often leads to new ways of communication and comprehension.

One of the big applications that are gaining traction is home automation. Bluetooth technology is used to
incorporate the home automation system. It operates at a 2.4GHz frequency. It can attach devices at 3Mbps
and has a range of 10 to 100 meters. Using this capability, we recommend a shrewd home-based automation
controller based on Bluetooth technology. Reliability in addition to scalability is important considerations
when developing a smart home automation Control. It should also have an easy-to-use GUI. It has a few

challenges, such as devices that are simple to set up, track, and manage.

This GUI should also provide diagnostic facilities, so that any problems with the device can be identified and
fixed. Furthermore, the overall device should be fast enough to take advantage of wireless technology's true
potential. Finally, the unit must be lucrative in command on the way to validate the aforementioned use in
smart home-based computerization control. Neng [1] suggested a construction for a home-based
computerization arrangement grounded on an enthusiastic system. This classification uses-software to control
the hardware. Communication is done through wireless technology.
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Virtual Reality:

A board intended to explore additional possibilities for human-machine communication in virtual reality
(HMI). The benefit that allows embedded device inventers to without difficulty, rapidly, and smoothly
integrate the microcontroller into their applications using UART.

The USB driver included with the Virtual Reality board makes it simple to connect it to a PC or laptop. When
you run the setup Programme, you can change the distance by viewing the camera picture on your PC or

laptop, which allows for better interaction.
2. Existing Method

e The current system is an Internet-based control system, so accessing the systems requires a stream of

data communication.

e Ifitis connected to Bluetooth technology, it will require a network and will be more expensive, so
purchasing a standard system is pointless.

e Only Radio Frequency, Zigbee, is used for system-based control. The transmission of large amounts

of data is restricted in this environment.

e External equipment, such as the system and smartphones, were required to gain access to the devices,

which necessitated separate maintenance and charging and discharging.
3. Proposed Method

We suggest an alternative approach for minimizing the use of external devices while maintaining continuous
data supply over time in this paper by using, for easy access, it employs virtual reality sensing and power.

Easily accessible to people of all ages.

It would be extremely beneficial for elderly people to be able to use home appliances and do so from
anywhere. It opens up a lot of possibilities in the training and development industry by creating a virtual

environment for them and ensuring that they get the most out of it.

The USB driver included with the Virtual Reality board makes it simple to connect it to a PC or laptop. When
you run the setup Program, you can change the distance by viewing the camera picture on your PC or laptop,

which allows for better interaction.

Transmitter

Virtual -

Reality Arduino Zigbee

System > Uno Transmitter
(Camera)
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Block diagram representing the overall system
Modules
= Transmitting Virtual Reality
= Setting up a control panel for an appliance
= User input detection
= Wireless transmission
Virtual Reality Transmitter

A hologram remains an accurate representation of a well-lit arena produced by a lens. Light waves move from
each point in the object to each point in the hologram in a hologram. The vision corresponding to the side of
the hologram that might see the effect of the light that might have arrived in the expression of the points that
will be viewed at the scene of impressive new real product. The consequence of this might show as a

hologram that might hold the record of something that will be viewed at the user form of perspective.

—

Virtual Reality | j=

Fig.1 Virtual reality transmitter
Setting Up Screen for Device Control

A camera is used to project and analyze the virtual image. To analysis the picture, we created a C++
Programme. We start with a camera image and use a feature detection technique to extract the interesting part
of the image, which is then mapped as a user's viewing coordinate with the help of virtual environment

features.
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Fig.2. Device control Screen

A. Corner Detection

Now that the edges have been detected, the next step is to evaluate the corners based on those edges. The
intersection point of horizontal and vertical edges can be described as a corner. The left top and right bottom

corners of an object's image must be obtained in order to determine the image's coordinates.
B. Object Tracking and Recognition

It's a technique for orienting an entity on a virtual plane. When an external object is mounted in the virtual
image screen, values are disrupted and the triangular object The letters ABCDELMN are projected into a

virtual universe.
Data from feature extraction + Real World coordinate + Virtual = Augmented Image.
Wireless Communication

Considering the standardization performed by IEEE 802.15.4 procedure for wireless personal area networks
(WPANS), Zigbee connectivity is exactly aimed for mechanism and sensor links. This communication
standard specifies physical and Media Access Control (MAC) layers to accomplish many devices at low-data
rates. These Zighee WPANS run at frequencies of 870 MHz, 901-930 MHz, and 2.4 GHz. The 250 kbps data

rate is best for periodic and intermediate two-way data communication among sensors and switches.

Zigbee is a low-cost, low-power mesh network that is normally used for controlling and monitoring

applications and has a range of 8-90 meters.
Embedded Systems
Computer systems in the broadest sense are referred to as embedded systems. Both computers are included.

The majority of commercial embedded systems are designed to complete a particular task for a low price.
Real-time machine limitations must be met by the majority, but not always. For certain tasks, they will need to
be extremely fast, but for the most part, they will not. These systems fulfil their real-time requirements by

combining specialized hardware as well as software designer to the system's necessities.

Itis hard to order embedded systems creéte on their quickness or price, then again for high-volume structures,
cost usually wins out. In contrast to the system's primary purpose, several parts of an embedded system
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require low performance. By using a CPU that is just "large enough™ for these minor tasks, an embedded
device may be purposefully streamlined to save money as opposed to a general-purpose machine performing
the same role. Embedded systems are used in computers that are expected to operate flawlessly for years. As
a result, software for business computers is normally designed and checked more thoroughly than software for
personal computers. Mechanical moving parts, such as disc drives, switches, and buttons, are mostly avoided
in embedded systems because they are less reliable than solid-state components, such as Flash memory.
Similarly, since embedded systems are often out of control of humans, they must be able to restart themselves
even if data corruption is serious. A watchdog timer, a common electronic component that resets the device

unless the program resets the timer on a regular basis, is typically used to accomplish this.
Classifications
Embedded Systems are divided into four major types:

a) Autonomous
b) Real- Time
c¢) Networked
d) Mobile

Autonomous:

Autonomous systems operate on their own. This group includes many embedded systems used for process
control in manufacturing units and automobiles. The inputs to process control systems come from
transducers, which transform a physical quantity like temperature into an electrical signal. The unit is
regulated by the system's performance. Deadlines or response times are not important in standalone systems.
Autonomous Systems include air conditioners that can be programmed to switch on when the temperature

exceeds a certain amount, as well as measuring instruments and CD players.
Real-Time:

Real-Time embedded systems must complete specific tasks in a certain period of time. These devices are
widely used in process management to perform time-critical tasks. For example, if the pressure in a boiler
plant reaches a certain level, the valves must be opened. If the job is not completed in the allotted time, a

disaster will occur.
Networked:

Plant parameters such as temperature, pressure, and humidity are monitored by networked embedded
systems, which send data to a centralized system for online monitoring. The video output of a

networked-enabled web camera monitoring the plant floor is transmitted to a remote controlling organization.
Mobile:

Databases must be stored locally in the memory of mobile devices. These devices have strong computing and

communication capabilities, allowing them to manage both real-time and non-real-time functions, as well as
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multimedia applications. The devices had a powerful processor and operating system, as well as a large

amount of memory with low power consumption.
Arduino:

The Arduino Uno might be in the form of ATmega328-related microcontroller board, and Uno be located an
Italian expression which denotes "one.” The term Arduino Uno was picked to commemorate the forthcoming
release of the Arduino Uno Panel 1.0 microcontroller board. Alphanumeric 1/O pins-14, a control jack,
analogue 1/ps-6, stoneware resonator-A16 MHz, a USB connection, a RST knob, and an ICSP shot are all
contained within this board. By joining this panel on the way to the Processer, all of these will care the
microcontroller for more operation. An AC to DC connecter, a USB rope, or a battery can all be used to power
this board.

Fig.3. Arduino Uno

ATmega328

Inside the megaAVR family, the ATmega328 is a single-chip microcontroller technologically advanced by
Atmel. The Arduino Uno's architecture is constructed on Harvard architecture with an 8-bit RISC processor

core.
4. Software Used
Arduino IDE

Arduino is open-source software that is easy to use device and programming language. It made up of a
programmable circuit board (also known as a microcontroller) and an immediate programming environment
called as the Arduino IDE (Integrated Development Environment), which creates it easy to write program and
upload it to the Arduino board. The elements of the miniature regulator are broken down into a more

accessible packet by Arduino's standard arrangement factor.

Depending on the microcontrollers used, different types of Arduino sheets are accessible. Regardless, all
Arduino sheets work in the same way: they are programmed using the Arduino IDE. The changes are
influenced by the amount of data sources and yields (the number of sensors, LEDs, and catches you can use on
a single board), speed, operating power, structure factor, and so on .A few sheets are designed to be implanted
and do not have a programming interface (equipment), which you will have to buy separately. Some can be

powered by a 3.7V battery, while others need at least 5V.
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Fig.4. Arduino IDE
5. Conclusion

In this paper, the mandate for the shrewd home-based computerization control contact done through
cybernetic genuineness. As planned the classification permits the proprietor for using the virtual reality to
control their home-based employments like light, fan, engine. This is really simple to use. Here an adaptable
controlled system is generated which is of novel and the most accessible, possible, and safe virtual
reality-based home automation control. This effort also proves how virtual reality can be used to regulate
appliances. And the proposed system implemented by as shows the most appropriate technique’s that can be
implemented for using the image developing methods that could be used in the order for the acquiring of the
images which can be processed in prior and the segmentation of the images in association with the extraction
of the feature. The fixed image capturing device will capture the information’s that will points it to the
hopeless communication that transfers to the receiving end. As a result, the proposed novel paper might have

a lot of potential used for companies that use virtual images and virtual environments for training and growth.
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