
                                                                                                                     e-ISSN: 2582-5208 

International Research Journal of  Modernization  in  Engineering  Technology and  Science 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:06/Issue:07/July-2024                      Impact Factor- 7.868                                 www.irjmets.com                                                                                                                                             

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

 [956] 

COMBINING IOT AND AI TO AUTOMATE SMART HOMES 

Kalyani Bhambre*1, Nikita Bante*2, Sakshi Rahangdale*3, Pallavi Bansod*4, 

Radha Yete*5 

*1,2,3,4,5Assistant Professor, Science And Humanities, Tulsiramji Gaikwad Patil College Of  

Engineering, Mohgaon, Nagpur, Maharashtra, India. 

DOI: https://www.doi.org/10.56726/IRJMETS59959 

ABSTRACT 

The idea of smart devices has significantly advanced with the integration With the combine Internet of Things 

and Artificial Intelligence technologies, this is a Concept of a smart gadgets has advanced dramatically. 

Synopsis: The merging of Internet of Things and Artificial Intelligence technologies has greatly expanded. The 

emergence of intelligent buildings that could guarantee the safety, comfort, and contemporary environments is 

made possible by this integration. In order to make informed decisions and automate a variety of tasks in the 

house, AI algorithms can examine data gathered from IoT devices in addition to device learning and deep 

learning. In order to automate smart homes, this study investigates the use of AI and IoT together, examining 

the underlying technologies, advantages, and disadvantages. It examines the potential applications of AI 

algorithms to data from IoT systems. 

Keywords: Artificial Intelligence, Cyber Security, Smart Home Automation, Internet Of Things, And Energy 

Management. 

I. INTRODUCTION 

The introduction recently, there has been a lot of interest in smart home automation, with owners learning 

about previously unheard-of levels of comfort, efficiency, and solace. The integration of Artificial Intelligence 

and Internet of Things technology has enabled this paradigm change. When combined with IoT devices, AI's 

fact-finding and decision-making skillset senses and interacts with the environment and bureaucracy, creating 

a powerful synergy that improves the capabilities of smart home systems. A wide range of features are made 

possible by the in Combination of AI and IoT in smart homes, including intelligent lighting and climate control, 

automated safety systems, and even predictive maintenance for family home appliances. The statistics acquired 

by [17] IoT sensors may be analyzed by AI algorithms, which include machine-learning and deep learning, to 

provide insights and make informed decisions. For instance, AI can study occupants' daily patterns and 

automatically adjust the lighting and temperature to maximize comfort and energy efficiency. 

In order to automate smart homes, this study investigates the use of AI and IoT together, going into the 

underlying technology, advantages, and challenging scenarios. It looks at how AI algorithms can be utilized to 

provide insights and allow automated movements using system information from IoT sensors. It also talks 

about the potential advantages of this integration, which include improved resident quality of life, enhanced 

security, and energy efficiency. Though AI and IoT integration in smart homes has several benefits [18, 19], 

there are still many issues that need to be resolved. These include privacy concerns about the collection and use 

of personal data, interoperability problems between certain IoT devices and infrastructure, and the 

requirement for robust cybersecurity defenses against potential attackers. All things considered, the future of 

Automate Smart Homes looks incredibly promising thanks to the convergence of AI and IoT technologies, 

offering owners previously unheard-of levels of comfort, efficiency, and convenience. The purpose of this paper 

is to present a thorough analysis of this fascinating field and to encourage further research and advancements 

in this field. Many smart sensing components are installed in an IoT [7]-based smart home in order to monitor 

and control unique aspects of the living spaces. These gadgets communicate with one another and a key control 

device, usually through a wireless network [10, 11], allowing for smooth automation and far-reaching access. 

Examine the ways in which this type of smart home scenario can make use of smart sensing equipment. 

II. METHODOLOGY 

This offers improved monitoring, control, and optimization capabilities. In this phase, point studies, work, and 

technology are highlighted in a thorough literature review on the application of smart sensing devices.  
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A ground-breaking method for smart thermostats was introduced by the settings with help from Nest Labs on 

the Nest thermostat research project [1]. The gadget utilizes AI algorithms to Examine individual preferences 

and adjust temperature settings accordingly to save energy and improve comfort. Research conducted by Kim 

and colleagues [12] investigate the application motion sensors in order to identify occupancy in smart homes. 

The examine how energy performance might be enhanced by optimizing lighting and HVAC systems using data 

from motion sensors. The use of a window/door sensor gadget for household security in Internet of Things 

contexts is covered by Li et al. [15]. The observation emphasizes how important communication methods and 

trustworthy sensor facts are to efficient safety monitoring green. 

III. MODELING AND ANALYSIS 

The home HVAC system is controlled by a smart thermostat that has sensors for humidity and temperature 

[13]. In order to maximize comfort and power efficiency, it learns the user's preferences and routines and 

modifies the temperature accordingly. Installed in strategic areas of the house, motion sensors detect motion 

and initiate unusual movements. They can, for instance, adjust the brightness. 

When someone enters a room and flips on the light, it switches off and becomes inactive at the same moment, 

which helps conserve energy. Home windows and doors are monitored by sensors that track when they are 

opened or closed. They might be integrated with the home security system to automatically arm and disable the 

alarm or notify residents of attempts to enter the property without authorization. At the same time, people 

leave or return to their familiar surroundings. 

The brightness levels of smart light bulbs and switches that are connected to sensors can be adjusted in 

accordance with occupancy status and ambient light conditions. Users can personalize lighting fixture settings 

to suit their needs by using voice commands or phone apps to operate them remotely. These sensors take 

measurements of several characteristics, such as humidity, carbon monoxide levels, and air satisfaction. They 

offer real-time information about how suitable the indoor atmosphere is, and they have the ability to send out 

signals or make changes to enhance air quality and comfort. Washing machines and dishwashers were placed 

next to the restrooms and sinks. To protect you from water damage, those sensors find leaks in the water 

supply and immediately alert you to them. Home appliances, such as refrigerators, ovens, and washing 

machines, are equipped with Internet of Things capabilities that enable them to share usage logs and status 

information with the main control system. This makes functions like scheduling, strength optimization, and 

remote tracking possible. Wearable technology and sensors built into furniture can monitor vital signs and 

symptoms, sleep habits, and level of interest in hobbies. By providing individualized fitness insights and signals 

based on these data, well-being and early diagnosis of fitness issues can be encouraged. 

An Internet of Things (IoT)- sed smart home can improve people's security, comfort, and energy conservation 

even by offering convenient remote access and automation capabilities [20]. Managing security and controlling 

the use of unique devices, such as voice assistants, tablets, laptops, smartphones, and smartwatches, is unique 

features of automation systems for homes. Home automation systems provide a series of permissions that 

enhance security with smart door locks, raise awareness with safety cameras, boost comfort with temperature 

controllers, add safety with equipment and lighting management, manage time, provide management, and 

retain money. In the last ten years, a number of IoT-related home automation systems have provided academic 

academics with opportunities in the literature. [14–16] Particularly in home automation systems that use wifi. 

 

Figure 1: IOT Based Smart Home 
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Figure 2: Smart Home Technology Increament 

IV. RESULTS AND DISCUSSION 

Promising outcomes result from the combination raises important questions about device complexity, privacy, 

interoperability, and cyber security. Automation and Convenience: AI-driven automation enhances inhabitants' 

comfort and well-being. Temperature adjustments, lighting controls, and security structure management are 

examples of tasks that can be done automatically based just on human preferences and ambient factors. IoT 

sensor data is analyzed by AI algorithms to optimize electricity consumption, which is crucial for significant 

reductions in power consumption and software costs. With the use of artificial intelligence (AI), smart home 

safety systems can identify and address security risks instantly, providing homeowners with peace of mind and 

a safer environment. Personalization: Over time, artificial intelligence (AI) learns user preferences to provide 

customized experiences. 

4.1. Discussion 

 Privacy Concerns: Managing sensitive personal data is a privacy concern brought on by the collection and 

analysis of data from smart home appliances. Having conversations about ownership, openness, consent, 

and facts is essential to printing those fears and creating schema. 

 Cross-operability issues: Incongruity Different brands and types of smart home appliances impede smooth 

integration and communication. To increase interoperability and guarantee a more seamless user 

experience, conversations regarding enterprise requirements, protocols, and cooperation are essential. 

 Cyber security risks: People's privacy and security are at risk because smart home gadgets are susceptible to 

cyber-attacks. It is imperative to have conversations about methods for cyber security, authentication, 

encryption, and frequent software updates in order to protect intelligent home devices against potential 

threats. 

 Device Complexity: Combining Smart houses with AI and IoT demand expertise in each industry and the 

ability to manage complex systems. The complexities of a smart domestic generation must be navigated 

well, which means having these conversations and resolving related difficult situations. By doing so, 

stakeholders can collaborate to unlock the full potential of AI and IoT integration with smart homes while 

also guaranteeing the safety, well-being, and privacy of consumers. 

V. CONCLUSION 

Adding IoT and AI to automated homes will transform daily living by bringing automation, comfort, strength, 

efficiency, and protection above all else. But in order for this integration to be successfully adopted and 

implemented, it presents certain difficult problems that need to be met head-on. Concerns about privacy, 

interoperability, and cyber security are among the most common ones related to combining AI and IoT in smart 

homes. Preserving user privacy and facilitating easy communication between diverse Citations.  

10. In addition, the intricacy of these configurations, along with the dependence on AI for decision-making, 

highlights the significance of dependability and safeguarding. In order to minimize hazards and guarantee the 

seamless functioning of smart home devices, information investment, planning, and continuous monitoring are 

essential. Notwithstanding these challenging circumstances. We will carefully and proactively address these 

challenging circumstances by completely using smart home technology to improve efficiency, beautify 

wonderful life, and give clients safer, more comfortable living spaces. 
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Benefits 

 Power of Energy: The device may manage devices based on occupancy and environmental conditions to 

optimize strength utilization, which can result in significant energy savings. 

 More Adequate Safety: Artificial Intelligence (AI) can be used to improve smart home security systems, 

making them more adept at identifying and mitigating security risks. 

 Increased Comfort: AI may learn user preferences and modify settings to provide more safe living 

conditions. 

 Remote Monitoring and Control: By using a smartphone app or online interface, customers can monitor and 

control their smart home appliances from a distance. 

 Personalization: AI is able to tailor settings and recommendations based on user behavior and preferences. 

Challenges 

 Complexity: It may be difficult to integrate AI and IoT into smart home architecture and may call for 

specialized knowledge in each area. 

 Data Security and Privacy: Gathering and analyzing data from smart home appliances raises concerns about 

data security and privacy. 

 Interoperability: It can be difficult to guarantee compatibility and interoperability between various smart 

home device manufacturers and models. 

 Reliability: Because AI is used for automation and selection, systems must be dependable in order to 

overcome errors. 

 Cost: Especially for large homes or sophisticated systems it might be expensive to integrate AI and IoT 

technology in smart houses. 

 Upkeep and Updates: To ensure that smart home systems continue to function well and be pleasant, they 

need to receive regular maintenance. 

The combination of AI and IoT technologies presents a plethora of benefits for intelligent home automation. 

However, surmounting these obstacles is important to guarantee the efficacious deployment and acceptance of 

these innovative technologies homes. There are a number of challenging circumstances when integrating AI 

and IoT in smart homes, including 

 Complexity: It may be difficult to integrate AI and IoT into smart home architecture and may call for 

specialized knowledge in each area. 

 Data Security and Privacy: Gathering and analyzing data from smart home appliances raises concerns about 

data security and privacy. 

 Privacy Concerns: Gathering and analyzing data from smart home devices may give rise to privacy issues. 

The innovative use of personal data for analysis or sharing with outside parties may make users uneasy. 

 Issues with Interoperability: It might be difficult to make sure that various smart home gadget brands and 

models are able to communicate and operate in unison. The smart home system's convenience and 

functionality may be restricted by a lack of interoperability. 

 Cyber security Risks: Users' security and privacy may be jeopardized by cyber-attacks on smart home 

devices. Using strong cyber security measures is crucial to preventing data breaches and unwanted access. 

 Complexity: Claiming proficiency in both domains, it could be difficult to integrate AI and IoT technology in 

modern homes. Proficiency may also be needed for system management and upkeep. 

 Cost: Especially for larger homes or complicated systems, using smart home solutions utilizing AI and IoT 

might be costly. Devices, infrastructure, and continuing maintenance can get expensive. 

 Dependency and Reliability: AI plays a major role in the automation and decision-making of smart home 

devices. It's critical to guarantee the dependability of these systems to prevent errors that could interfere 

with regular activities or jeopardize safety. 

 



                                                                                                                     e-ISSN: 2582-5208 

International Research Journal of  Modernization  in  Engineering  Technology and  Science 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:06/Issue:07/July-2024                      Impact Factor- 7.868                                 www.irjmets.com                                                                                                                                             

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

 [960] 

VI. REFERENCES 
[1] Jan Vanus et al., “Occupancy Detection in Smart Home Space Using Interoperable Building Automation 

Technologies,” Human-Centric Computing and Information Sciences, vol. 12, pp. 1-13, 20 

[2] Mohammad Asadul Hoque, and Chad Davidson, “Design and Implementation of an IoT-Based Smart 

Home Security System,” International Journal of Networked and Distributed Computing, vol. 7, no. 2, 

pp. 85-92 

[3] Chih-Lin Hu et al., “IoT-Based LED Lighting Control in Smart Home,” 2018 IEEE International 

Conference on Applied System Invention, Chiba, Japan, pp. 877-880, 

[4] Alexandra Schieweck et al., “Smart Homes and the Control of Indoor Air Quality,” Renewable and 

Sustainable Energy Reviews, vol. 94, pp. 705-718, 2018. 

[5] S. Thenmozhi et al., “IoT Based Smart Water Leak Detection System for a Sustainable Future,” 2021 

Sixth International Conference on Wireless Communications, Signal Processing and Networking, 

Chennai, India, pp. 359-362, 2021. 

[6] Patricia Franco et al., “A Framework for IoT Based Appliance Recognition in Smart Homes,” IEEE 

Access, vol. 9, pp. 133940-133960, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[7] Plinio P. Morita, Kirti Sundar Sahu, and Arlene Oetomo, “Health Monitoring Using Smart Home 

Technologies: Scoping Review,” JMIR mHealth and uHealth, vol. 11, pp. 1-15, 2023. [CrossRef] [Google 

Scholar] [Publisher Link] 

[8] Mohammed El-hajj et al., “A Survey of Internet of Things (IoT) Authentication Schemes,” Sensors, vol. 

19, no. 5, pp. 1-43, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[9] Milo Spadacini, Stefano Savazzi, and Monica Nicoli, “Wireless Home Automation Networks for Indoor 

Surveillance: Technologies and Experiments,” EURASIP Journal on Wireless Communications and 

Networking, vol. 2014, pp. 1-17, 2014. [CrossRef] [Google Scholar] 

 


