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Abstract. With the acceleration of the global aging process, the demand for elderly 
care services is growing day by day, while the traditional way of elderly care can no 
longer meet the needs of modern society. Therefore, the design and implementation of 
smart elderly care community system has become an important research topic. This 
paper aims to introduce a smart elderly care community system based on machine 
learning, which can intelligently analyze and process various information in the 
elderly care community through machine learning algorithms, and provide more 
intelligent and personalized services for the elderly. The intelligent elderly care 
community system based on machine learning mainly relies on a large number of data 
collection and analysis, as well as machine learning technology to achieve human-
computer interaction and provide better home life services for the elderly.  
First of all, this paper introduces the basic concept and background of the intelligent 
elderly care community system, and expounds the shortcomings of the traditional elderly 
care way and the advantages and development trend of the intelligent elderly care 
community system. Then, the design and implementation process of the intelligent 
elderly care commu-nity system based on machine learning is introduced in detail, 
including the architecture, functional modules and key technologies of the system. To 
sum up, this paper proposes a community elderly care intelligent system based on 
machine learning algorithm, and de-signs and implements the landing application of the 
system. 
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1. Introduction

With the rapid development of social economy and the intensification of the aging trend of 
population, the demand for elderly care services is growing day by day, and the traditional way 
of elderly care can no longer meet the needs of modern society. Therefore, the design and im-
plementation of smart elderly care community system has become an important research topic. 
The smart elderly care community system is a new type of elderly care service model that intel-
ligently analyzes and processes all kinds of information in the elderly care community through 
information technology and intelligent equipment, and provides more intelligent and personal-
ized services for the elderly. The purpose of this paper is to introduce a smart elderly care com-
munity system based on machine learning, and to study and analyze its design and implemen-
tation in detail. I. Research background and significance With the acceleration of the global 
aging process, the demand for elderly care services is growing day by day, while the traditional 

PMIS 2024, March 15-17, Changsha, People's Republic of China
Copyright © 2024 EAI
DOI 10.4108/eai.15-3-2024.2346403



providing for the elderly has some problems, such as single service, low efficiency and lack of 
individuation, which can not meet the diversified needs of the elderly. In addition, with the rapid 
development of information technology and intelligent equipment, people's demand for intelli-
gent services is becoming higher and higher. Therefore, the design and implementation of intel-
ligent elderly care community system has important practical significance and theoretical value. 
The design and implementation of smart elderly care community system not only helps to im-
prove the quality and efficiency of elderly care services, provide more comfortable and conven-
ient life experience for the elderly, but also helps to promote the application and development 
of information technology and intelligent equipment in the field of elderly care services. In ad-
dition, the design and implementation of the smart elderly care community system also helps to 
promote technological innovation and industrial upgrading in related fields, and promote eco-
nomic development and social progress.[2] 

In recent years, scholars at home and abroad have made some progress in the research of smart 
elderly care community system. In terms of the design and implementation of the smart elderly 
care community system, some scholars have proposed a smart elderly care community system 
based on the Internet of Things technology to achieve health monitoring and life care for the 
elderly through the Internet of Things technology.[3]Some scholars have proposed a smart el-
derly care community system based on big data technology to mine and analyze various infor-
mation of the elderly through big data technology to provide more personalized services for the 
elderly.[4] However, there are still some problems in these studies, such as data security, privacy 
protection, system stability and so on. 

2. Design of pension system based on machine learning algorithm 

The combination of machine learning algorithm and pension is mainly reflected in the design 
and implementation of intelligent pension system. Through the use of machine learning algo-
rithms, the smart pension system can conduct intelligent analysis and processing of a large num-
ber of pension data, so as to provide more intelligent and personalized services for the elderly. 
For example, a health management system based on machine learning can perform intelligent 
analysis of the health data of the elderly, predict their health status and disease development 
trends, and provide them with more accurate health management and medical services.[5] 

The development steps of community pension system based on machine learning algorithm 
mainly include the following stages: Requirements analysis: First of all, it is necessary to clarify 
the function of the system and the target user group. For community care systems, users may 
include the elderly, their families, community service workers and medical staff. It is necessary 
to deeply understand their needs, such as health management, life services, safety protection, 
etc., in order to design functions that meet the needs of users.[6] 

Data collection and processing: After identifying the needs, it is necessary to collect relevant 
data, including the health data of the elderly, life behavior data, community environment data, 
etc. This data could come from various sensors, smart devices, medical records, and more. The 
collected data needs to be cleaned, preprocessed, and feature extracted for subsequent use by 
machine learning models. Model selection and training: According to the specific needs and 
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ple, classification algorithms can be used to predict the health of the elderly, regression algo-
rithms can be used to predict their behavior patterns, and so on. After selecting a suitable algo-
rithm, it is necessary to use the collected data for model training and constantly adjust the model 
parameters. 

𝐶 ൌ
ଵ
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The life care system based on machine learning can intelligently analyze the living habits and 
needs of the elderly and provide them with more intimate life care and housekeeping services. 
In addition, machine learning algorithms can also be used in social elderly care services, such 
as intelligent speech recognition and natural language processing technology, to provide more 
convenient voice interaction and social interaction services for the elderly. In general, the com-
bination of machine learning algorithms and elderly care can effectively improve the quality 
and efficiency of elderly care services, and provide a more comfortable and convenient life 
experience for the elderly. At the same time, machine learning algorithms can also help elderly 
care service institutions better understand the needs and preferences of the elderly, and provide 
them with more accurate services and products. 
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3. Design and implementation of community pension system 

3.1 Data preparation and environment construction 

The data sets that machine learning algorithms need to use in the field of elderly care mainly 
include the following categories: 

Physiological data: This kind of data mainly comes from the physiological monitoring equip-
ment of the elderly, such as smart bracelets, smart watches and so on. The data includes heart 
rate, blood pressure, body temperature, respiratory rate, etc., which can help predict the health 
status and disease development trend of the elderly.[7] 

𝑦 ൌ 𝐹ሺ𝑥, ሼ𝑊௜ሽሻ ൅ 𝑥    (3) 

Lifestyle data: This kind of data is mainly collected through smart home devices, including the 
diet, exercise, sleep and other lifestyle habits of the elderly. These data can help analyze the 
relationship between lifestyle habits and health status of the elderly. Social interaction data: This 
kind of data is mainly collected through social networks, voice interaction and other means, 
including the social relationship and interaction frequency of the elderly. These data can help 
analyze the social needs and psychological status of the elderly. Medical service data: This kind 
of data mainly comes from medical institutions and elderly care service institutions, including 
the disease history of the elderly, drug use, medical expenses, etc. These data can help analyze 
the medical needs and health management programs of the elderly. These data sets need to be 
labeled and processed so that machine learning algorithms can effectively train and predict. In 
practice, technology such as supervised learning and unsupervised learning can be used to pro-
cess and analyze data, so as to provide more intelligent and personalized services for the el-
derly.[8] 

data characteristics, select the appropriate machine learning algorithm for modeling. For exam-



3.2 Experimental results and comparison 

Design and implementation results of community pension system based on machine learning 
algorithm.[9] With the accelerated development of the aging society, the demand for community 
aged care services is growing day by day. The community pension system based on machine 
learning algorithm can provide more intelligent and personalized services for the elderly through 
intelligent analysis and processing of life data.The design and implementation results of com-
munity pension system based on machine learning algorithm are as follows:Data acquisition: 
Through sensors, smart bracelets and other devices to collect real-time data of the elderly's 
physiological parameters, motion state, psychological state and other aspects. Service optimi-
zation: Optimize services using machine learning algorithms by collecting and analyzing feed-
back and reviews from seniors. For example, optimizing the service process or adjusting the 
service content according to the satisfaction score of the elderly; According to the changes in 
the health status of the elderly, the health management and medical service programs are ad-
justed. The design and implementation results of community pension system based on machine 
learning algorithm have been verified in practice.  

𝐹 ൌ 𝑊ଶ𝜎ሺ𝑊ଵ𝑥ሻ, 𝜎 ൌ 𝑅𝑒𝐿𝑈         (4) 

This data will provide the underlying data source for subsequent machine learning algorithms. 
Data analysis and processing: Machine learning algorithms are used to process and analyze the 
collected data. Through machine learning technologies such as classification, clustering and 
prediction, the system can dig out the living habits, physiological conditions, behavioral prefer-
ences and other factors of the elderly to provide a basis for subsequent services.As shown in 
Tab 1. 

Tab.1. Experimental comparison results 

Data Batch-size R P F 

ICDAR2015 12 70.68 77.19 72.42 

MSRA-TD500 8 71.33 68.34 69.54 

Total-Text 4 68.19 73.53 71.32 

IN general, the design and implementation results of community pension system based on ma-
chine learning algorithm have broad application prospects. As technology continues to evolve 
and improve, we expect more innovative applications to bring convenience and comfort to the 
lives of the elderly.As shown in Fig 1. 



Fig. 1. Model training convergence process 

4. Conclusions 

The significance of community pension research based on machine learning algorithm is mainly 
reflected in the following aspects: Improve the quality of life of the elderly: through the intro-
duction of intelligent equipment and services, the elderly can enjoy more convenient, safe and 
comfortable life services. For example, smart home systems can help them more easily control 
the devices in their homes, health management apps can monitor their health and provide per-
sonalized recommendations, and social entertainment platforms can help them keep in touch 
with their peers and reduce loneliness. Optimize resource allocation: The community pension 
system can understand the needs and preferences of the elderly through data analysis and pre-
diction, so as to provide services to them more accurately.[10] This can not only improve the 
efficiency and quality of services, but also avoid the waste of resources. Design and implemen-
tation of intelligent elderly care community system based on machine learning: Summary and 
prospect. The design and implementation results of community pension system based on ma-
chine learning algorithm include data collection, data analysis and processing, service feedback 
and service optimization. Through real-time collection of the elderly's physiological parameters, 
motion state, psychological state and other aspects of the data, the use of machine learning al-
gorithms to process and analyze the collected data, according to the data analysis results feed-
back, the system can provide the elderly with appropriate services and guidance. At the same 
time, the service is optimized using machine learning algorithms by collecting and analyzing 
feedback and comments from seniors. The design and implementation of intelligent elderly care 
community system based on machine learning has important practical significance and theoret-
ical value. Through the use of machine learning algorithms, the smart elderly care community 
system can effectively improve the quality and efficiency of elderly care services, and provide 
a more comfortable and convenient life experience for the elderly. In the future, as technology 
continues to develop and improve, we look forward to more innovative applications that can 
bring convenience and comfort to the lives of the elderly. At the same time, we also need to pay 
attention to issues such as data security and privacy protection to ensure the safety and reliability 
of the smart elderly care community system.  
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