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Abstract

The concept of the smart home has emerged as a growing trend in electrical and computer engineering, aiming to create living
environments that are safer, more comfortable, and more energy-efficient through advanced control and automation systems. In
this paper, a smart home system was designed and developed using the Arduino Uno platform, an affordable and versatile
microcontroller well-suited for prototyping and expansion. The proposed system integrates multiple sensors, including the motion
sensor (PIR), smoke and gas sensor (MQ-2), light-dependent resistor sensor (LDR), and infrared (IR) sensor with a remote
control, to establish a comprehensive framework that addresses security, energy efficiency, and user convenience.

The system was programmed to control household devices such as lighting and appliances, based on both scheduled operations and
real-time responses to environmental changes. Experimental testing demonstrated promising outcomes, with fast sensor
response times, a reduction in daily energy consumption exceeding 20% compared to conventional usage, and an enhanced level
of safety and comfort for users. The findings suggest that employing Arduino Uno in smart home applications represents a
practical and efficient solution that can be further expanded to incorporate Internet of Things (IoT) technologies and smartphone
connectivity. Such integration will enhance the scalability and functionality of the system, paving the way for more advanced and
sustainable smart home implementations.

Keywords: Smart Home, Arduino Uno, Security, Energy Efficiency, Automation, Internet of Things.
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Comparison of Sensor Response Times with Ideal Standards
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Comparison of Energy Consumption Before and After Smart Home Implementation
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