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Abstract: The combination of smart home technology and artificial intelligence has brought great convenience and comfort to people’s lives. 

The purpose of this thesis is to study the practice and prospect of artificial intelligence in smart home technology. Through the introduction of 

the smart home technology and the basic knowledge of artificial intelligence algorithm, the paper discusses the specific application practice 

of artificial intelligence in smart home, including speech recognition, automatic control, security monitoring and energy management. At the 

same time, this paper also analyzes the prospects and challenges of artificial intelligence in smart home technology, including trend develop-

ment, data privacy and user experience. By studying successful cases and commercial applications, it demonstrates the potential and com-

mercial value of artificial intelligence in the field of smart home. Finally, the paper summarizes the research results, and looks forward to the 

future development potential of artificial intelligence in smart home technology. This study provides useful theoretical guidance and practical 

suggestions for promoting the development of smart home technology.
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1. Introduction 
With the rapid development of artificial intelligence and Internet of Things technology, smart home technology has become an impor-

tant field of intelligent life. The application of artificial intelligence in smart homes provides people with a more convenient, safe and com-

fortable life experience. However, the current research on the practice and prospect of artificial intelligence in smart home technology is still 

relatively limited. Therefore, in-depth research on the practice and prospect of artificial intelligence in smart home technology has important 

theoretical and practical significance. The purpose of this study is to explore the practice and prospect of artificial intelligence in smart home 

technology. Specific goals include: analyzing practical application cases of artificial intelligence in smart home technology, understanding 

current practices and results achieved. Discuss the key technologies and algorithms of artificial intelligence in smart home technology, in-

cluding speech recognition, intelligent assistant, automatic control and so on. Study the application prospects of artificial intelligence in smart 

home technology, including development trends, commercial applications and innovation directions. Analyze the challenges faced by artifi-

cial intelligence in smart home technology, such as data privacy protection, user experience and other issues. To make relevant recommen-

dations and explore future development directions to promote the wider application and development of artificial intelligence in smart home 

technology. Through the research on the practice and prospect of artificial intelligence in smart home technology, it can provide references 

for academic research and practical applications in related fields, promote the integration of artificial intelligence and smart home, further im-

prove the function and performance of smart home, and achieve a more intelligent and comfortable home life[1].

2. Overview of smart home technology
Smart home refers to the home environment that integrates traditional residential equipment, Appliances and systems through the In-

ternet of Things and intelligent technology to achieve intelligent control and automatic management. The smart home connects and controls 

various devices and systems, enabling them to coordinate and interact with each other to provide a more intelligent, convenient, comfortable 

and safe living experience. The development of smart home technology has gone through the following stages:

1) Home security and monitoring: Smart home technology can provide home security monitoring and alarm capabilities through devic-

es such as security cameras, intrusion detection systems and smoke detectors.

2) Energy management and environmental optimization: Through smart meters, smart lighting and temperature control systems, it is 

possible to monitor and manage energy consumption and optimize the regulation of the indoor environment.
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3) Entertainment and multimedia experiences: Smart home technology can provide high-quality entertainment and multimedia experi-

ences through devices such as smart audio, smart TV and smart home theater.

4) Comfort and convenience control: Through intelligent voice assistant, remote control and smart home center, realize remote control 

and convenient management of home devices.

The advantages of smart home technology include: providing a convenient and comfortable living experience, and providing residents 

with a more convenient and efficient lifestyle through automation and remote control. Save energy and resources, reduce energy consumption 

and environmental impact through intelligent control and optimization. Enhanced security and monitoring capabilities to provide home safe-

ty and protection through security devices and remote monitoring systems. Provide personalized and intelligent functions, according to the 

needs and habits of users, automatically adjust and control home equipment, to provide personalized services and experiences. Smart home 

technology enables intelligent and automated home environments by connecting and controlling home devices and systems. It has a wide 

range of application scenarios and many advantages in home security, energy management, entertainment experience and convenience of 

life[2].

2.1 The foundation and practice of artificial intelligence in smart home

Artificial intelligence plays an important role in smart homes, and its key technologies are as follows:

1)	 Voice recognition and Intelligent Assistant: Through voice recognition technology, smart home devices can understand and re-

spond to human voice commands. Intelligent assistants are based on natural language processing and machine learning algorithms to achieve 

conversational interaction and provide more intelligent and personalized services.

2)	 Machine learning and deep learning: Machine learning and deep learning algorithms analyze and learn from the data collected by 

smart home devices and sensors to automatically adjust and optimize the performance and behavior of the devices.

3)	 Data mining and pattern recognition: Through data mining and pattern recognition technology, smart home devices can discover 

valuable information and patterns from massive data, and provide users with personalized services and recommendations.

Smart home devices and sensors realize intelligent data acquisition and processing by collecting various environmental data and user 

behavior data. Key technologies and steps include the following:

1)	 Data acquisition: Smart home devices and sensors use a variety of sensors (such as temperature sensors, humidity sensors, light 

sensors, etc.) to collect environmental data and user behavior data.

2)	 Data transmission: The collected data is transmitted to the smart home center or cloud platform for processing and storage through 

wireless communication technology (such as Wi-Fi, Bluetooth, Zigbee, etc.).

3)	 Data processing and analysis: The collected data is processed by data cleaning, preprocessing, feature extraction and data mining 

to obtain valuable information and patterns.

4)	 Data storage and management: The collected data is stored on local devices or cloud platforms for reasonable data management 

and storage to support subsequent analysis and application.

Through the data acquisition and processing of smart home devices and sensors, the intelligent perception and analysis of the home 

environment and user behavior can be realized to provide users with personalized and intelligent services and experiences. This data also pro-

vides the basis for subsequent AI algorithms and decisions to further optimize the performance and energy efficiency of smart home systems. 

Smart home uses artificial intelligence algorithms and technologies to achieve intelligent and automated functions. Key technologies include 

speech recognition, machine learning and deep learning. Smart home devices and sensors use artificial intelligence algorithms for data pro-

cessing and analysis by collecting environmental data and user behavior data. Through intelligent data collection and processing, smart home 

realizes intelligent control and personalized service. The application and optimization of artificial intelligence in smart homes are reflected in 

smart home appliances and automation control, intelligent safety and monitoring systems, intelligent energy management and environmen-

tal optimization, personalized services and intelligent recommendations. Through the application and optimization of artificial intelligence, 

smart home realizes a more intelligent, convenient and personalized smart home experience[3].
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1)	 The specific practice of artificial intelligence in smart home technology:Voice recognition and intelligent assistant technology: 

Through voice recognition technology, smart home devices can understand and respond to human voice commands. Intelligent assistant tech-

nology is based on natural language processing and machine learning algorithms to achieve conversational interaction and provide users with 

more intelligent and personalized services.

2)	 Smart home appliances and automation control: Through artificial intelligence algorithms, smart home appliances can automati-

cally adjust and optimize their power consumption, operating mode and energy efficiency. Smart refrigerators, smart air conditioners, smart 

lamps and other home appliances can automatically adjust the operating parameters by learning the habits and behaviors of users, and provide 

personalized services.

3. Conclusion 
The practice of artificial intelligence in smart home technology has achieved remarkable results. Through intelligent voice assistants 

and machine learning algorithms, smart home devices achieve natural interaction and intelligent control with the user. Smart home appliances 

and automated control systems improve energy efficiency and user experience through intelligent algorithms. However, data privacy and se-

curity protection remain challenges, and user experience and human-computer interaction need to be further improved. In the future, artificial 

intelligence has broad development prospects in smart homes, and it is necessary to strengthen data protection and user experience to pro-

mote the development of smart home technology.
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