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I. INTRODUCTION 
 

In recent years, the concept of smart homes has 

gained significant attention due to advancements in 

Artificial Intelligence and IoT. A smart home system 

connects different devices so they can communicate 

and operate automatically based on user behavior 

and environmental conditions. 

 

The main idea behind this project is to design a 

system that can observe surroundings, learn from 

patterns, and make decisions without constant 

human input. Devices such as lights, fans, and 

security systems can be controlled automatically, 

reducing manual effort and saving energy. 

 

For instance, the system can adjust room 

temperature, switch lights based on brightness, and 

detect whether someone is present in the house. It 

can also improve security by identifying unknown 

individuals and sending alerts to the homeowner. 

Overall, the integration of AI and IoT helps in 

building an efficient, responsive, and intelligent 

home environment. 

 

II. BACKGROUND WORK 
 

Smart home technology has evolved with the use of 

IoT devices and AI-based systems, especially for 

improving convenience and safety. Many systems 

allow users to control appliances through mobile 

applications or voice commands using assistants 

such as Google Assistant or Alexa. 

 

Wireless modules like ESP8266 enable devices to 

connect to the internet, allowing real-time 

monitoring of conditions like temperature and 

humidity. Sensors such as PIR (motion 

  

detection) and gas sensors are widely used for 

security and safety purposes. 

 

Recent developments also include chatbot-based 

control systems and smart interfaces like digital 

mirrors, which allow users to interact naturally with 

devices. AI algorithms help in analyzing usage 

patterns and optimizing energy consumption by 

automatically managing appliances. 

These technologies together create a more efficient 

and user-friendly environment, especially useful for 

elderly individuals or people with physical 

limitations. 

 

III. METHODOLOGY 
 

The proposed system is built around an Arduino 

UNO controller, which acts as the central unit 

connecting all sensors and devices. The system 

continuously collects data from sensors and 

processes it using predefined AI logic. 
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Temperature Control 

A DHT11 temperature sensor monitors the indoor 

temperature. When the temperature rises above a 

set value (e.g., 27°C), the system automatically turns 

ON the fan or air conditioner. If the temperature 

drops, the devices are switched OFF to conserve 

energy. 

 

Fire and Smoke Detection 

A gas or flame sensor is installed in areas like the 

kitchen to detect fire or harmful gases. If abnormal 

levels are detected, the system immediately sends 

alerts to the user and activates safety measures such 

as turning on an exhaust fan. 

 

Lighting System 

An LDR sensor is used to measure light intensity. 

When the environment becomes dark, the system 

turns ON the lights automatically. Similarly, lights are 

turned OFF when sufficient natural light is available. 

 

Security System 

A camera module is placed at the entrance to 

monitor visitors. The system uses face recognition to 

identify authorized users. If an unknown person is 

detected, access is denied and a notification is sent 

to the homeowner. 

 

Water Level Monitoring 

A water level sensor checks the tank level. If the 

water level is low, the motor pump is turned ON. 

Once the tank is full, the motor is automatically 

switched OFF. 

 

IV. WORKFLOW 
 

The system begins operation once the power supply 

is turned ON. All components are initialized, 

including sensors and the controller. 

 

Sensors continuously collect real-time data and send 

it to the controller. This data may also be stored or 

processed through cloud systems for remote 

monitoring. 

 

Based on the input received, the AI logic decides the 

appropriate action and controls the connected 

devices accordingly. If no valid data is detected, the 

system continues monitoring until proper input is 

received. 

 

This process represents the integration of IoT and AI, 

where devices communicate and 

  

respond intelligently with minimal human 

intervention. 

 

V. EXPERIMENTAL RESULTS 
 

The system was tested under different conditions to 

evaluate its performance in real-time scenarios. 

 

Temperature Monitoring 

The temperature sensor recorded gradual changes 

in room temperature. When the value exceeded 

27°C, the fan was automatically activated. This 

maintained a comfortable indoor environment. 

 

Smoke Detection 

Two levels were considered: 

 

• Normal Level: No action required 

• High Level: Alerts were generated, and 

the exhaust system was activated 

 

When smoke levels crossed a threshold value 

(around 200–300), the system responded 

immediately by triggering alarms and notifications. 

 

Water Level Control 

The system successfully managed water levels in the 

tank. When the level dropped below a certain limit, 

the motor pump started automatically. Once the 

tank was full, the motor was turned OFF, preventing 

overflow. 

 

Overall, the system performed efficiently in 

controlling appliances and ensuring safety. 

 

VI. CONCLUSION 
 

Artificial Intelligence (AI)-based home automation 

refers to the integration of AI technology into the 

control and management of various home 

appliances and systems. By using AI, homeowners 

can enjoy a more efficient, convenient, and 
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responsive living environment. These systems work 

through a network of connected devices and sensors 

that continuously monitor, analyze, and adapt to the 

needs and preferences of the occupants. This 

enables automatic control of functions such as 

lighting, temperature, security, appliances, and 

entertainment systems, making daily life easier and 

more comfortable. 

 

A key part of AI-powered home automation is data 

collection and analysis. Sensors installed throughout 

the home gather information such as temperature, 

humidity, occupancy, and energy usage. This data is 

then processed by AI algorithms, which learn from 

user behavior and identify patterns. Based on this 

understanding, the system can make intelligent 

decisions, such as adjusting room temperature, 

turning devices on or off, or optimizing energy 

consumption without requiring manual input. 

 

Another important feature of AI-based home 

automation is voice control using natural language 

processing. Users can interact with their smart 

devices through voice assistants like Google 

Assistant, Apple Siri, and Amazon Alexa. This 

eliminates the need for physical controls and 

simplifies the overall user experience. Through these 

voice assistants, homeowners can perform tasks 

such as turning off lights, setting alarms, playing 

music, or controlling appliances, making the home 

smarter and more user-friendly. 

 

REFERENCES 
 

1. N. C. Noruwana, P. A. Owolawi and T. Mapayi, 

“Interactive IoT-based Speech-Controlled Home 

Automation System,” 2020 2nd International 

Multidisciplinary Information Technology and 

Engineering Conference (IMITEC), Kimberley, 

South Africa, 2020, pp. 1–8. 

2. Y. H. Lin, H. S. Tang, T. Y. Shen and C. H. Hsia, “A 

Smart Home Energy Management System 

Utilizing Neurocomputing-Based Time-Series 

Load Modeling and Forecasting,” IEEE Access, 

vol. 10, pp. 116747–116765, 2022. 

3. B. Setz, S. Graef, D. Ivanova, A. Tiessen and M. 

Aiello, “A Comparison of Open-Source Home 

Automation Systems,” IEEE Access, vol. 9, pp. 

167332–167352, 2021. 

4. M. J. Iqbal et al., “Smart Home Automation Using 

Intelligent Electricity Dispatch,” IEEE Access, vol. 

9, pp. 118077–118086, 2021. 

5. N. M. Allifah and I. A. Zualkernan, “Ranking 

Security of IoT-Based Smart Home Consumer 

Devices,” IEEE Access, vol. 10, pp. 18352–18369, 

2022. 

6. M. Khan, J. Seo and D. Kim, “Real-Time 

Scheduling of Smart Home Appliances Based on 

Reinforcement Learning,” IEEE Access, vol. 8, pp. 

116520–116534, 2020. 

7. [7] S. Yu, N. Jho and Y. Park, “Privacy-Preserving 

Authentication Scheme for IoT-Enabled Smart 

Homes,” IEEE Access, vol. 9, pp. 126186–126197, 

2021. 

8. M. Nasr et al., “Smart Healthcare in the Age of AI: 

Advances and Challenges,” IEEE Access, vol. 9, 

pp. 145248–145270, 2021. 

9. P. J. Rani et al., “Voice Controlled Home 

Automation Using NLP and IoT,” ICONSTEM 

Conference, Chennai, India, 2017, pp. 368–373. 

10. P. Mathivanan et al., “Home Automation Using 

Smart Mirror,” ICSCAN, Pondicherry, India, 2019, 

pp. 1–4. 

11. S. K. Sooraj et al., “IoT Smart Home Assistant for 

Elderly and Physically Challenged,” ICOSEC, 

Trichy, India, 2020, pp. 809–814. 

12. A. Sanchez and R. Tercero, “Smart Home 

Technologies: Uses and Abuses,” Mexican 

International Conference on AI, 2010, pp. 97–

102. 

13. L. Ciabattoni et al., “AI-Powered Home 

Appliances for Demand-Side Flexibility,” IEEE 

Consumer Electronics Magazine, vol. 9, no. 3, pp. 

72–78, 2020. 

14. H. Kong et al., “Continuous Authentication for 

Smart Homes Using WiFi,” IEEE Transactions on 

Mobile Computing, vol. 20, no. 11, pp. 3148–

3162, 2021. 

15. V. H. Duong and N. H. Nguyen, “AI System for 

Monitoring Power Consumption of Appliances,” 

ICCE Conference, 2021, pp. 527–532. 

16. N. Rathour et al., “Sigma Home: IoT-Based Home 

Automation Using NodeMCU,” ICECAA, India, 

2023, pp. 1317–1322. 



 Prof. Mr.Sunny Wasudeorao Thakare, International Journal of Science, Engineering and Technology, 

 2026, 14:2 

 

4 

 

 

17. N. Giri et al., “Home Automation Using 

Panoramic Image with IoT,” ICRIEECE, 

India, 2018, pp. 1750–1755. 

18. M. Ghai and R. Gupta, “Arduino-Based Home 

Security Automation System,” CICTN, India, 

2023, pp. 225–227. 

19. B. K and N. S. B, “AI-Based Chatbot for Appliance 

Control,” ICCES, India, 2021, 

pp. 1529–1533. 


