And., Intl.,J., Appl Sci., Eng., Tech, Vol 04, No 01, March 2024
e-ISSN: 2797-0442

Design and Implementation of a Remote Control Based Home Automation
System

Samuel A. Omolola?, Najeem O. Adelakun?”
!Department of Electrical / Electronic Engineering, The Federal Polytechnic, llaro, Ogun State, Nigeria
2Department of Works and Services, Federal College of Education Iwo, Osun State, Nigeria
*Corresponding author, adelakunno@fceiwo.edu.ng

Abstract— This study describes an innovative remote control-based home automation system
that uses electronic components such as IC TSOP1738, BC 548, IC CD4017, capacitors, diodes
IN4007, resistors, and LEDs to boost household convenience. The essential component,
zZTSOP1738, acts as an infrared receiver, decoding signals from a typical remote control and
enabling continuous communication inside the system. The BC 548 transistor acts as a critical
switch, regulating current flow to connected appliances. The IC CD4017 enables sequential
operation for a more systematic approach to device control. Meticulously constructed circuitry,
including capacitors, diodes IN4007, and resistors, ensures optimal performance and stability.
LEDs serve as intuitive indicators, offering visual feedback on device status. Extensive testing
validates the system's robustness, precision, and dependability. The study investigates real
applications that demonstrate the system's adaptability in various household situations, thereby
contributing to the progress of home automation technology. This study provides an accessible
and efficient solution for modern families, with potential developments in the future to increase
automation capabilities and usage on a larger scale.
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1. Introduction

Home automation has evolved tremendously over the years, from simple, independent devices
to sophisticated, interconnected systems that transform how people interact with their living spaces.
With rising energy consumption and population growth, there is an urgent need to save energy in any
way possible. One of the major causes of energy loss is the inability to access and control appliances
from remote locations [1], [2]. This has prompted the need for modern technologies to reduce human
efforts as well as save energy by reducing human work automatically [3]-[5]. For many years, the
concept of "automation™ has existed. It all started with a student joining two electric wires to the hands
of an alarm clock in order to complete a battery and light bulb circuit [6]. The connectivity of physical
devices, coupled with sensors and software forms home automation. Home automation refers to the
automatic and electronic control of household features, activities, and appliances [7], [8]. Home
automation systems allow numerous electronic, electrical, and power appliances to communicate with
one another as well as give an interactive interface for humans to regulate their operation [9]. These
capabilities are extremely beneficial in optimising and economising energy consumption, with saved
energy potentially earning more money than the cost of home automation system deployment. These
technologies also make people’s lives easier, particularly for the elderly and those with impairments.
There are numerous practical applications for such a home automation system. Smarthouses, small-
range wireless networks, wireless metre reading, access control systems, wireless home security
systems, and industrial area paging are some examples [10].
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Numerous control systems are used in this home expansion of building automation. An
automated home may feature centralised control of security locks on doors and gates, appliances,
windows, lighting, surveillance cameras, and heating, ventilation, and air conditioning systems [8].
This paper describes the design and construction of a radio frequency-based electrical appliance
control system using a remote. The remote control functions as a modem for controlling electrical
home appliances [11]-[13]. This is accomplished by pressing the button and then pressing an
appropriate command button [14]. Several studies on related literature have been studied, and [15]
presented an efficient implementation for 10T with the goals of managing home appliances via
smartphone using Wi-Fi as a communication protocol and Raspberry Pi as a server system. [16]
investigated the energy-saving strategy of a smart home control network. The experimental tests
revealed that the suggested system for smart home control networks outperformed a system without
smart applications using wireless sensor networks (WSNSs) and power line communications (PLCs).

2. Method

The paper explains how to create a system that aids in the control of remote devices by using a
remote to operate devices that lack infrared but are connected to power sources, while also addressing
the prospect of users monitoring the status and usage of these devices. Circuit diagram of the proposed
system as shows in Figure 1.
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Figure 1. Circuit diagram of the proposed system

2.1 Description of Components Used

This provides a brief description of the essential elements or parts that make up the system; it
provides critical insights into the functions, specifications, and roles of these components; and it serves
as a foundational reference for understanding the overall structure and operation of the system.

i. 1C TSOP1738: The TSOP1738 is a highly specialised integrated circuit that is essential in
remote control systems. Its primary role is to receive and decode infrared signals sent by remote
controls. This integrated circuit filters off ambient light, increasing its sensitivity to certain
infrared wavelengths. When these signals are detected, it turns them into digital output that can be
deciphered by attached microcontrollers. This seamless translation enables devices to respond
appropriately to distant commands, making user engagement more convenient [17].

ii. IR Sensor: An infrared sensor, often known as an IR sensor, is a device that detects infrared
radiation. It operates by producing an infrared beam and then detecting the beam'’s reflection or
absorption to detect the presence of an object or temperature changes. This data is then turned into
an electrical signal, which provides useful information for a variety of applications such as
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proximity sensing, temperature measurement, and motion detection in domains as diverse as
automation, security, and healthcare.

IC CD4017: The CD4017 is a multipurpose integrated circuit that is mostly used in sequential
digital logic applications. It functions as a decade counter, progressing its output state in response
to clock pulses. A cyclical sequence is created by shifting the logic level to the next output pin
with each pulse. This capability is often used in applications such as LED chasers, frequency
dividers, and simple digital displays. Its simple functioning and dependability make it an essential
component in electronics applications.

IR Detector: An IR detector, also known as an infrared detector, is a specialised sensor that detects
infrared radiation. It operates by turning incoming infrared radiation into an electrical signal,
usually a voltage or current proportionate to the intensity of the detected radiation. This allows for
the detection of heat signatures, motion, and object presence in a variety of applications such as
security systems, temperature measurement, and proximity sensing. IR detectors are critical in
improving automation and safety across sectors.

Light Emitting Diodes (LEDs): These are solid-state devices that produce light when an electrical
current passes through them. They operate on the principle of electroluminescence, in which the
movement of electrons within a semiconductor material releases energy in the form of visible
light. LEDs are extremely efficient, long-lasting, and available in a variety of colours, making
them indispensable in a wide range of applications, from indicator lights and displays to energy-
friendly lighting solutions, leading to lower energy usage and longer-lasting illumination.

Capacitor: A capacitor is a circuit component that stores and releases electrical energy. It is made
up of two conducting plates that are separated by an insulating material called a dielectric. When a
voltage is applied, it charges and stores energy. It can discharge this stored energy upon
disconnection, giving a burst of power. Capacitors are used in a variety of electrical applications
such as filtering, timing, and energy storage.

Diode: A diode is a semiconductor device with two terminals that allows current to flow in only
one direction. It works by allowing electrons to travel from the anode to the cathode while
inhibiting reverse current. This property makes diodes crucial for rectification, which converts
alternating current (AC) to direct current (DC), as well as applications such as voltage regulation,
signal demodulation, and light emission in LEDs. They are essential components in electronic
circuits.

Resistors: A resistor is an electronic component that limits the passage of electrical current in a
circuit. It accomplishes this by providing resistance in the form of ohms. Resistors have the
ability to control the current and voltage levels in a circuit, allowing them to perform a variety of
purposes ranging from limiting current flow to dividing voltage and setting bias points in
electronic devices [18].

Transistor: The BC548 is a multifunctional NPN bipolar junction transistor (BJT) used in
amplification and switching. It has the ability to amplify weak electrical signals, which makes it
useful in audio amplifiers and signal processing circuits. It also functions as a switch in digital
circuits, controlling current flow. Its small size and high efficiency make it a popular choice for a
variety of electronic projects.

Circuit Breaker: A circuit breaker, also known as an overcurrent protection device (OCPD), is a
device meant to safeguard equipment or devices from damage by cutting power when the circuit
is overloaded or malfunctioning [19].

15



AIJASET - Vol. 04, No. 01, March 2024. 13-19
https://doi.org/10.25077/aijaset.v4il1.115

xi. Power Supply Unit: A power supply unit (PSU) is a key electronic component that transfers
electrical power from an external source into a form suitable for the internal components of a
device. It controls voltage and current levels to ensure steady and dependable power. PSUs are
critical to the reliable operation of electronic equipment ranging from computers and
appliances to industrial machines. A transformer, diodes, a regulator, a capacitor, a resistor,
and an LED comprise the power supply unit as shown in Figure 2.
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Figure 2. The Power Supply Unit

3. Result and Discussion

Figure 3 displayed a pictorial view of when the automation system is powered ON, the red
indicator showed that the system is connected while the green indicator light showed that the system is
operational. This project can also be used in shop, offices, industry. It helps elderly people to control
switches from anywhere up to 15 feet.
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b

Figure 3. A Clear Picture of Automation System when it is ON

Figure 4 displayed a pictorial view of when the automation system is powered ON but without any
connection to the load. The red indicator light depicts the system readiness for load.
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Figure 4. A Clear iﬂre of Automation System when it is OFF

The successful integration of remote-control technology provides customers with an easy way to
manage household equipment. The IR signal reception implementation of IC TSOP1738 displays
robust communication capabilities, ensuring constant command reception. The sequential functioning
of IC CD4017 provides a structured dimension to device control. Extensive testing validates the
system's resilience in real-world conditions. Notably, the usage of LEDs as visual indications
improves user involvement. In comparison, this study adheres to recognized practises in home
automation system design, employing components such as IC TSOP1738, BC 558, and IC CD4017, as
well as capacitors, diodes IN4007, and resistors. The study stands out for its holistic approach, which
results in a dependable and unique system that improves the field of home automation technology.

4, Conclusion

The remote control-based home automation system is a huge step forward in terms of improving
household convenience and efficiency. The system achieves seamless connections between consumers
and their appliances through rigorous design and implementation. As an essential IR receiver module,
the TSOP1738 ensures correct decoding of distant signals, allowing precise control over connected
equipment. The use of BC 558 transistors as switches and IC CD4017 for sequential operation gives
the appliance control an ordered and organised look. The highly calibrated circuitry, which includes
capacitors, diodes, and resistors, ensures stable and dependable functioning. Furthermore, the use of
LEDs as visual indicators improves user involvement and offers fast input on device status. Extensive
testing and validation methods have shown the system's robustness and dependability in a variety of
usage scenarios. Practical applications demonstrate its adaptability and promise to transform the
modern family. This study provides a solid foundation for the evolution of home automation
technology, with opportunities for further advancement and widespread implementation. As the area
evolves, the incorporation of novel components and updated algorithms holds the potential for even
more sophisticated and intuitive automation systems in the future.
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