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Abstract As the aging process deepens, China’s pension problem is becoming increasingly serious, and 
home-based pension services are also booming. Artificial intelligence (AI) has been well applied in the field of 
old-age care. In this article, the use of AI in home-based care (HBC) services and the construction of health system 
were reviewed. This article took the current situation of senior care in District X as the basis for an in-depth 
discussion on the connotation of its senior care services. On this basis, a corresponding intelligent service platform 
for old people at home was designed, which provided feasible countermeasures for the development of old people 
at home service in a larger scale. According to the experimental results in this paper, the largest weight value of old 
people’s demand for the first type of services was medical care services, with a weight value of 0.289, and the 
smallest was spiritual comfort, with a weight value of 0.13. This also shows that old people have the greatest 
demand in medical care services, and the demand in spiritual comfort services is relatively small. Therefore, this 
paper focused on building a health care system during the design of a smart home service system. 
 
Index Terms Artificial Intelligence, Home-based Care, Medical Care, Health System 

I. Introduction 
As information and communication technology develops rapidly, as well as China’s own characteristics, family 
pension has become the most dominant form of retirement in China today. However, in actual operation, due to the 
fragmented and unstable characteristics of its services, the informatization and intelligent operation of home-based 
elderly care has become an inevitable trend. On the basis of the current situation, there are still some problems in 
promoting the intelligent operation of elderly care institutions, such as the low utilization of social service resources 
for old people, the lag in the construction of information platforms, the low level of government information on the 
senior care service industry, and the low scientific level of policy formulation and decision-making. This paper 
discusses the establishment of a system that can assist the government in making administrative decisions, taking 
into account the complex problems faced in the intelligent operation of aging in place. The social endowment 
service resources in the region, the smart service system and operation mode of home-based endowment with 
equal emphasis on service and management have been integrated. 

With the intensification of the aging of the population, the pension problem is becoming increasingly complex. 
Traditional pension models such as pension institutions and family pension can no longer meet the current pension 
needs. Peng Yilun combined traditional culture with China’s current national conditions to build the most suitable 
pension model for Chinese traditional and Chinese people [1]. Zhou Yang combed and improved the relevant 
literature of Chinese community home-based elderly care, which had important practical significance for the 
enhancement of the social elderly care service system in China [2]. To solve the problems of social concern, family 
burden, medical care and social resources that can not meet the pension needs, Liu Feng proposed to establish an 
ecosystem based on blockchain technology for HBC services, so that old people could enjoy intelligent and 
professional elderly care services at home without leaving the familiar family environment [3]. With the wide 
application of artificial intelligence in healthcare, AI can play a good application role for medical diagnosis, disease 
prevention and health management, improving the efficiency of medical resources such as hospitals, primary 
health clinics and community health sites, and providing more quality services for old people. 

The development and application of AI has the potential to replace the labor force with intelligent equipment, 
thus reducing the labor demand to cope with the impact of aging. Based on this background, Chen Y B focused on 
whether AI could effectively cope with the negative impact of aging on China’s economic growth. He found that AI 
could cope with the impact of aging on economic growth through three mechanisms [4]. Based on China’s national 
conditions, Jin Xinyu put forward a method of taking large hospitals as the leading role in diagnosis and treatment. 
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He used the Internet to realize the organic connection with the three pension models of institutional pension, 
community pension and home-based pension, and integrated the “medical and nursing intelligence linkage” 
pension model of AI cloud diagnosis, treatment and rehabilitation of geriatric diseases [5]. However, they did not 
mention the construction of the relevant health system, nor did they study its demand weight.  

To solve the deepening of aging, the change of population structure, the change of traditional family structure 
and population flow, as well as the financial pressure of the government, this paper introduced the utilization of AI 
in HBC services and the construction of related health systems based on the demand of HBC services. In HBC 
services, the introduction of AI has improved work efficiency and service quality. AI algorithms were used to 
enhance the allocation efficiency and precision matching of home-based pension resources. The experimental 
findings of this article showed that the largest demand in HBC was medical care services, and the construction of 
health system was analyzed later. The innovation of this article is that the article not only studies the five factors, 
but also describes their contents in detail to make the article more rigorous. 

II. AI Home-based Elderly Care Service Platform 
In recent years, with the deepening of the aging of the population, the miniaturization of the family structure and the 
intensification of the aging of old people, how to relieve the pressure of family pension has become a major social 
problem. In this context, the pace and scale of the development of HBC services in China has far exceeded 
expectations. From the demand side, China has entered an aging society. According to data from the Ministry of 
Civil Affairs, China’s elderly population aged 60 and above had reached about 212 million by the end of 2018. From 
the supply side, although China’s pension service system has formed a large professional service team and 
resource provider, its scale still cannot meet the actual demand. Therefore, how to meet the needs of old people by 
building an efficient, intelligent and convenient elderly care service system has become an urgent problem to be 
solved. This paper believes that the home-based pension system needs to use AI algorithms, big data, Internet of 
Things technology and other means to enhance the allocation efficiency and precision matching of home-based 
pension resources [6], [7]. To this end, this paper focuses on how to effectively supply and accurately match old 
people’s home-based elderly care needs by building an efficient, intelligent and convenient elderly care system, 
with a view to providing reference for China’s future home-based elderly care industry [8], [9].  
 
II. A. Intelligent Resource Allocation Algorithm 
This article studies the problem of resource allocation rate adjustment for multi-users, that is, under the condition of 
limited total power consumption, the system throughput can be maximized by adjusting the adaptive distribution of 
subcarriers and power. Definition e୫,୰ is that when subcarrier m is allocated to user r, e୫,୰ is 1, or 0, that is: 

 e୫,୰ = ൜
1, if m = r

0, otherwise
 (1) 

The Ant Colony Optimization (ACO) algorithm in the traditional problem is mapped to the allocation of multi-user 
resources. This problem uses a strategy based on random transition and pseudorandom state transition to 
determine the next arrival node. In the resource allocation problem, ants choose the current subcarrier allocation 
through random transition and pseudorandom state transition rules. 

On this basis, this article proposes a ratio restriction algorithm based on ant algorithm, and its specific 
implementation steps are as follows: 

(1) The initialization 0 of each sub-carrier is the same. 
(2) During each repeated processing, each ant selects a user for each subcarrier according to the following 

formula. To reduce the complexity of subcarriers, this article assumes the average power distribution of each 
subcarrier m. Ants choose the best path of 𝑝0 with the greatest possibility, while ants also have a probability of 
1 − 𝑝0 on other paths. It is supposed that Ant M is on the sub-carrier in the m column, that is, if it selects user r, the 
probability of sub-carrier being assigned to sub-carrier m is: 

 ൞

𝑎𝑟𝑔 max
௭∈ெ೘

೙
൛𝛽௠௭ ∗ 𝛼௠௭

ఊ
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ം
೥∈ಾ೘
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 (2) 

Definition 𝑝 is a random variable uniformly distributed in the interval [0, 1]. When subcarrier m is allocated, 
pheromone 𝛽௠௥ represents the attraction of user r to ants. This method defines heuristic information through 
specific algorithms, thus defining different heuristic information for different optimization objects. ε and γ are the 
weights of pheromone 𝛽௠௥ and 𝛼௠௥, respectively. 
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Conceptually, it is necessary to consider not only the fairness of users’ ratio, but also the capacity of the whole 
system. Therefore, the following formula is used to express heuristic information: 

 θ୫,୰ =
୪୭୥(ଵା୩ౣ,౨ା
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In 𝑀௠
௡ , 𝑀௠

௡  represents a group of selectable ant colony m. The user group is located on the sub-carrier n, and 
k୫,୰ represents the information rate of user r obtained through the sub-carrier m. K୰ represents the current 
sending speed of user r. 

 𝐾௥ = ∑ 𝑒௠,௥𝑘௠,௥
ெ
௠ୀଵ  (4) 

(3) To improve the query efficiency, this article proposes an update method based on global information. The 
optimal allocation on the current optimal path after each iteration of the ant colony is defined and recorded. If the 
subcarrier m is assigned to the user r, the information 𝛽௠௥ is updated as follows: 

 𝛽௠௥ ← (1 − 𝜗)𝛽௠௥ + 𝜗∆𝛽௠,௥
௕௦  (5) 

Parameter 𝜗 is the evaporation rate of the total pheromone, while parameter ∆𝛽௠,௥
௕௦  is related to the initial value 

and optimal solution of the pheromone. 
(4) The update of local pheromones is used to improve the exploration ability of ants, so that they can generate 

dynamic pheromones. After selecting user r of the current subcarrier m, each ant immediately updates 𝛽௠௥ as 
follows: 

 𝛽௠௥ ← (1 − 𝜇)𝛽௠௥ + 𝜇𝛽଴ (6) 

𝜇 is the local pheromone evaporation rate, and 𝛽଴ is the initial value of pheromone.  
 

II. B. Smart Service Platform for Home-based Elderly Care 
There are three main models of China’s current senior care system. The first is government-led, social participation, 
and market operation. The second is community home and institutional care. The third is the cooperation between 
the government and social forces, the government purchases services, and the senior care services provided by 
third-party institutions. In government purchase of services, most of them are hospitals, nursing homes or relevant 
social organizations. However, in the process of government purchasing services, there are some problems such 
as high financial pressure of local governments, shortage of primary nursing staff, and low work efficiency. 

The smart HBC service platform collects the basic data of the elderly, service resources, service personnel, 
social welfare resources, and integrates, processes, and calculates them to form a data classifier for the use of the 
government, the elderly and their families, home-based elderly care institutions, and other institutions to achieve 
information sharing, as shown in Figure 1 [10], [11]. 

 

Figure 1: Smart HBC service platform 
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The intelligent ecosystem for home-based senior care refers to the integration with the government and 
enterprises as the main body, and on a larger scale to meet the government’s demand for service units, as well as 
the acquisition of data, as shown in Figure 2. 

 

Figure 2: Smart pension ecosystem 

Under the AI algorithm, the supply and demand sides of HBC service can achieve information matching and 
resource matching, making old people care service more efficient and fair [12], [13]. Information sharing between 
old people and HBC service institutions: Through the establishment of data sharing mechanism among old people, 
HBC service institutions, governments and data information interaction system between platforms, the efficient 
matching of information is realized. Vocational training is provided for HBC service personnel: Through vocational 
training activities, new professional talents such as domestic workers are cultivated and trained, so that they have 
a strong sense of service and service skills. The government provides corresponding financial support for 
home-based elderly care institutions, communities and families: By increasing financial support, reducing taxes 
and reducing loan interest rates and other measures, pension institutions, communities and families are provided 
with economic subsidies. A home-based pension demand response platform has been established: Through the 
platform-based management mechanism, the demanders can timely and effectively connect with the resource 
providers according to their own needs to meet their various pension needs in the home environment. 

III. Construction of HBC Service and Health System in District X 
III. A. Demand for HBC Services 
The survey of HBC service in District X is a survey commissioned by the government. A total of 1100 different types 
of questionnaires were collected. Among them, 1040 were for old people, and 1000 questionnaires were actually 
collected, with an effective recovery rate of 96.15%. 60 were community services, and 50 questionnaires were 
actually collected, with an effective recovery rate of 83.33%. The samples are mainly distributed in six busy blocks, 
and the survey results are very representative. 

This paper divided the service needs of the elderly into health, food delivery, laundry, banking, maintenance, 
entertainment, spiritual comfort, medical rehabilitation and other services. The findings of the questionnaire survey 
on the daily leisure activities of the elderly and the demand for HBC services are shown in Figure 3.  

As illustrated in Figure 3, Figure 3 (a) presents the details of the elderly’s HBC needs, and Figure 3 (b) presents 
the elderly’s HBC daily entertainment projects. According to the analysis of 1000 valid data, the result showed that 
the most popular service type of the elderly was sanitation. In the questionnaire, 210 people chose sanitation, 
accounting for 21%. There were also 160 people who chose to deliver meals, 150 people who chose entertainment, 
and 150 people who chose medical care, but only 50 and 30 people who chose laundry and banking. Through the 
analysis of the daily leisure activities of the elderly, the results showed that the daily activities of the elderly mainly 
included walking, reading newspapers, traveling, dancing in the square, and so on. Among them, walking 
accounted for 33% of the total, while reading newspapers, traveling and dancing square accounted for 21%, 14% 
and 21% respectively. The proportion of calligraphy was relatively small, and only 2% of the elderly chose 
calligraphy as their daily entertainment. 
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(a) 

 

(b) 

Figure 3: Home-based elderly care needs and daily entertainment projects 

 
III. B. HBC Service Project 
In this article, the HBC services are mainly divided into five categories and 15 service contents, of which the 
primary service category is safety monitoring (A), life care (B), medical care (C), cultural entertainment (D), and 
psychological comfort (E). Second-level service items: emergency call for help (A1), automatic alarm (A2), health 
data monitoring (A3), housekeeping (B1), personal hygiene (B2), catering and delivery (B3), door-to-door medical 
service (C1), hospital convenient medical treatment (C2), health consultation (C3), chess and card entertainment 
(D1), reading and reading newspapers (D2), outing (D3), legal consultation (E1), chat and heart-to-heart (E2), and 
family care (E3). 

Based on the actual needs of community elderly care services, this paper established the service project system 
of community senior care institutions through the investigation and theoretical analysis of community senior care 
services. On this basis, the needs of community senior care institutions have been deeply discussed [14], [15]. 
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Therefore, this paper used the questionnaire survey method to conduct a questionnaire survey on the senior 
population in X District. SPSS (Statistical Product and Service Solutions) software was used to quantitatively and 
qualitatively evaluate the needs of the elderly group to determine its importance, thus playing a guiding role in the 
orderly development of community elderly care institutions. The basic information of the elderly was mainly 
introduced. According to their cognitive differences and quantitative needs, the Likert 5-grade scale was used to 
classify them into five categories: unnecessary, relatively unnecessary, general, relatively needed and very needed, 
with five scores of 1, 2, 3, 4 and 5 in turn. 

The respondents adopted a snowball-style sampling survey. A total of 200 questionnaires were collected, and 
180 questionnaires were effectively recovered, accounting for 90% of the total. The collected data were analyzed 
by sample description and reliability and validity. 

(1) Sample description 
According to the age, living conditions and other data of the respondents, statistics are made in Table 1. From 

the age of the elderly, their age was mainly 60-80 years old, accounting for 77.8%. In the questionnaire, the living 
conditions of the elderly were mainly living with their spouses and children, and the proportion of living alone was 
relatively low. 

Table 1: Statistics of basic information of respondents 

 Age Residence 

Option 60-69 70-79 80-89 Above 90 To live alone Couple 
To live alone and 

children 

Couples and 

children 

Number of people 90 50 30 10 25 55 40 60 

Proportion 50% 27.8% 16.7% 5.5% 13.9% 30.6% 22.2% 33.3% 

 
(2) Weight analysis 
In the comprehensive evaluation, there are many methods to determine the weight of indicators. According to the 

source of its original data, it can be divided into subjective weighting method and objective weighting method. 
However, in practical application, it has limitations due to its advantages and disadvantages. When determining the 
weight of secondary service items, the product scale method is adopted based on the objective and subjective 
requirements. The product scaling method is an improvement and perfection of the analytic hierarchy process, 
which pays more attention to the internal objectivity between indicators. According to the actual measurement 
results, all indicators are compared and their importance is measured. If the deviation between indexes is less than 
1%, it is called “the same”. If it is more than 1%, it is called “slightly larger”. 

Since it is necessary to clearly distinguish the importance of primary service categories in the minds of each 
respondent, the comparative ranking method was adopted to determine the weight of primary service categories. 
In the questionnaire, the elderly interviewed were ranked according to the importance of the five first-level service 
categories, and the scores were 5, 4, 3, 2 and 1 from the first to the fifth, respectively. Based on the findings of the 
questionnaire, the total score of each type of service was obtained. The weight of each service category is 
calculated, as shown in Figure 4. 

As illustrated in Figure 4, Figure 4 (a) presents the distribution of weighted scores of A, B and C, and Figure 4 (b) 
presents the distribution of weighted scores of D and E. It can be seen from the figures that the weight values of the 
elderly’s demand for the first type of services were 0.211, 0.222, 0.289, 0.157 and 0.13 respectively. The elderly 
have the greatest demand for medical care services, followed by the demand for life care and safety monitoring 
services. The demand for cultural entertainment and psychological comfort services is relatively low. 

To more intuitively understand the requirements of the second-level service items under the target level, the 
weight of the second-level service items was calculated and standardized with the weight vector of the 
second-level service items under the first-level service category. The weight calculation results of HBC secondary 
service items are shown in Figure 5.  
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(a)          (b) 

Figure 4: Weight distribution of primary service categories 

 

(a)          (b) 

Figure 5: Statistics of weight distribution of HBC secondary service items 
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As illustrated in Figure 5, Figure 5 (a) presents the details of weight distribution of Class A, B and C secondary 
service items, and Figure 5 (b) presents the details of weight distribution of Class D and E secondary service items. 
It can be learned from the figures that A3 had the highest weight value in Class A, which was 0.389. In Class B, B1 
had the highest weight value, which was 0.301. C2 had the highest weight value in Class C, which was 0.222. In 
Class D, D2 had the highest weight value, which was 0.235. E3 had the highest weight value of 0.478 in Class E. It 
can be explained that health data monitoring, housekeeping cleaning, convenient medical treatment in hospitals, 
reading and reading newspapers, and family care are very important in HBC services. 

 
III. C. Construction of Smart Service System for Home-based Elderly Care 
As the rapid growth of HBC, the promotion and application of information technology, communication technology 
and intelligent terminal technology have led to more and more practice and exploration of the construction and 
operation of HBC intelligent service system. The application of AI technology in HBC services can improve the 
quality and efficiency of elderly care services to provide better and professional elderly care services. This paper 
takes HBC as the research object, and takes the difference in the needs of the elderly at different stages as the 
starting point to conduct an in-depth study on the application of AI technology based on HBC services. 

(1) Construction of ideas 
With the participation of the government, non-profit social organizations and enterprises, the role of the 

government, non-profit social institutions and enterprises in the community elderly care service system is 
determined, so as to determine the role of the government, society and enterprises. On this basis, the community 
service platform is further promoted. 

(2) Construction of objectives and principles 
The goal of intelligent HBC service system and its operation mode is to take the elderly and families who 

purchase home-based elderly care as the core, and the government, enterprises and social groups as the main 
body. Intelligent terminal, Internet of Things, Internet and other information technologies are used to realize the 
efficient operation of the overall service process. The scattered social service resources for the elderly are 
integrated to promote the intelligent and standardized growth of HBC services. According to its construction 
objectives, three basic principles must be adhered to when building a smart HBC service system and operation 
mode: 

The first is people-oriented. Centered on the elderly, according to their service needs, health status, education 
level, economic income level, religious belief and other factors, corresponding service modes are provided to 
achieve personalized and customized service purposes. 

The second is to optimize the integration of resources. The fragmented and decentralized features of HBC 
services have been utilized, which not only has great requirements for the operation ability of senior care 
institutions, but also puts forward higher requirements for the management of community workers and the 
government. In the senior care service institutions, the equipment, personnel and time of the senior care service 
institutions should be highly integrated and optimized to ensure that scattered elderly care service objects can 
enjoy orderly and standardized elderly care services. For community workers and the government, they should 
play a macro-regulatory and auxiliary role to reasonably integrate and optimize the resources of various kinds of 
services for the elderly scattered throughout the society, so as to provide the maximum services for the elderly. 

The third is the diversification of subjects. The responsibility subjects of the intelligent service system for the 
elderly in the family are various, among which the government, enterprises and social institutions are the main 
responsibility subjects. The government is mainly responsible for the formulation and supervision of policies and 
standards, as well as the macro coordination of social resources. Under the market mechanism, enterprises are 
the main body of family pension and bear the important function of family pension. Community institutions, as a 
supplement to family pension institutions, can fill the gaps of some functions in market competition and provide 
effective support for the government. 

(3) System construction 
One center has two systems. One is the city/district center for the elderly at home, and the other is online and 

offline service system. During the construction process, a unified database of service recipients and service 
providers is used for online service process management to accept government supervision and management and 
provide relevant decision data for the government, as shown in Figure 6.  
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Figure 6: Framework of smart service system for home-based elderly care 

III. D. Impact of Community Health Service Institutions on HBC Services 
(1) Contract signing of occupational health teacher/family doctor 

The contract status of occupational health practitioners/family doctors significantly affects the health care needs 
of the elderly. Due to the high health needs of the elderly, there should be at least one or more occupational health 
practitioners/family doctors in the community health service center. The signing of the occupational health 
teacher/family doctor can enable the relevant personnel to better carry out the work of healthy elderly care, care for 
the elderly, end of life, etc., to enhance the awareness of healthy elderly care. 

In addition, the signing of occupational health teacher/family doctor can also improve the elderly’s health 
awareness of their own body, thus improving their health care needs. To this end, the policy support for contract 
signing services should be further strengthened. The publicity of medical institutions has been strengthened, and 
the construction of hierarchical diagnosis and treatment system has been strengthened to comprehensively 
enhance the quality of contracted services of medical institutions and improve the physical quality of the elderly at 
home. 

(2) Service attitude of community health service institutions 
The higher the satisfaction of the elderly with community health services, the higher the demand for elderly 

health care. On the one hand, the elderly are more and more satisfied with the attitude of community health 
services. The higher the elderly’s recognition of their elderly care services, the more positively they can improve 
their elderly care needs. On the other hand, a healthy aging community environment should be established at the 
provision level to stimulate their awareness of healthy aging and increase their healthy aging needs. Therefore, the 
attitude of community health services must be improved to promote the elderly to better play their health role. 

(3) Medical expenses borne by the elderly at home 
The demand for healthy elderly care of the elderly decreases with the increase of age. It is suggested that 

relevant parties take effective measures to reduce the medical burden of elderly patients. Social system has a 
great impact on individual behavior orientation, which can be incorporated into the elderly health care system. For 
this reason, the positive effects of the system should be actively used to reduce the burden of medical costs on the 
elderly and enable them to better fulfill their expectations. 

IV. Conclusions 
The purpose of this article was to provide useful enlightenment for the intelligent service mode of home-based 
elderly care. Based on the current situation of District X and the current national conditions, this paper discussed 
how to build a clear HBC intelligent service system and operation mode. According to the specific situation of 
District X, a smart service system and operation mode for home-based elderly care based on this mode was 
proposed. According to the demand for HBC services in District X, the senior care service project system has been 
established. The stratified quantitative analysis method was adopted and the questionnaire survey was adopted to 
obtain the basic data. The product proportion method was adopted to determine the need of senior care services, 
and determine the importance of their development according to the size of the weight, thus providing a certain 
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theoretical reference for the development of HBC service enterprises in District X. According to the experiment, the 
importance of medical health can be learned. At the end of the article, the medical health in detail was analyzed. 
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