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ABSTRACT

There are several benefits and significant hurdles to implementing IoT in smart homes. 
One way that IoT technology improves convenience is by allowing homeowners 
to remotely control various home systems, such as security and lighting, through 
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seamless integration. Additionally, it promotes energy efficiency through real-​time 
optimization and monitoring. IoT also makes it possible to monitor health and pro-
vide personalized experiences, which respects individual preferences and enhances 
wellbeing. However, obstacles including device compatibility problems from many 
manufacturers make smooth integration difficult, while privacy and security dangers 
related to data collection cause worry. This paper proposes a solution that aims 
to outline a comprehensive approach to leverage IoT effectively while mitigating 
potential pitfalls in smart home environments. Embracing these solutions, one can 
unlock the full potential of IoT technology while effectively managing associated 
challenges, thus paving the way for smarter, more connected, and secure residential 
living environments.

1. INTRODUCTION

The Internet of Things (IoT) has moved beyond industrial and commercial 
applications to become an active part of residential life. Smart homes now allow 
residents to interact with lighting, security, energy, and appliances in real time. With 
mobile applications and voice assistants, people can manage household functions 
from anywhere. This technology brings not only convenience but also a chance to 
reduce waste, improve safety, and support independent living for elderly or disabled 
individuals. However, as the number of connected devices in homes increases, 
challenges begin to surface (Ahmed et al., 2024). Security is one of the main con-
cerns. Each connected device can be an entry point for cyberattacks. Weak default 
settings, outdated firmware, and poor encryption make many systems vulnerable. 
The risk is especially serious when sensitive personal data, such as health or be-
havioral information, is collected without proper safeguards. Another major issue is 
interoperability. Many manufacturers use their own protocols, making it difficult for 
devices to work together. This creates a fragmented user experience. People often 
face difficulties in setup and routine use, especially when devices fail to sync or 
operate in isolation. The lack of industry-​wide standards also slows innovation and 
increases development costs (“Review for “Smart home technologies for enhancing 
independence of living and reducing care dependence in older adults: A systematic 
review”,” 2024).

Privacy remains an ongoing concern. Smart homes continuously collect and 
process data to function efficiently. While this helps in personalization, it also raises 
ethical and legal issues. Users need more transparency and control over what data is 
being collected, how it is stored, and who has access to it. Despite these challenges, 
the potential of smart homes remains strong. Automated systems can reduce energy 
consumption by learning from usage patterns. They also reduce manual effort and 
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