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As a new generation of information technology, artificial intelligence and wireless sensor network are of great significance in
promoting the development of “smart pension” and improving the quality of life of the elderly. -is paper expounds the ap-
plication of existing relevant artificial intelligence and wireless sensor network in smart pension, including the daily life of the
elderly, health care, and spiritual comfort. -is study further puts forward corresponding improvement measures for the existing
problems in order to provide ideas for the application of wireless sensor network in smart pension and improve the quality of life
of the elderly.

1. Introduction

Internationally, the population aged 65 and over accounting
for 7% of the total population is generally regarded as the
country’s entry into an aging society, and China’s population
structure has moved towards an aging society since the 1990s
[1]. Since the 21st century, the problem of population aging
in China has becomemore andmore serious. Figure 1 shows
the trend of the number and proportion of the elderly
population in China from 2013 to 2019. According to the
survey data of the National Bureau of Statistics in 2020, the
population aged 60 and over in China reached 240.9 million,
accounting for 17.3% of the total population in China;
China’s population aged 65 and over is 158.31 million,
accounting for 11.4% of China’s total population [2].
According to the prediction of China’s population devel-
opment report, in 2050, China’s elderly population aged 60
and over will reach 35% of the total population, while the
empty-nest elderly population will account for more than
54% of the total elderly population [3]. -ese figures show
that the degree of population aging in China is becoming
more and more intense, and the trend is very serious.

Under the background of China’s aging society, tradi-
tional pension is difficult to meet the severe situation. Smart
pension has become an important measure to alleviate

China’s population aging. Artificial intelligence and wireless
sensor network are of great significance in promoting the
development speed of “smart pension” and improving the
quality of life of the elderly. -is paper expounds the ap-
plication of existing relevant artificial intelligence and
wireless sensor network in smart pension, uses artificial
intelligence and wireless sensor network to obtain the needs
of the elderly at different levels (mainly including the daily
life, health care, and spiritual comfort of the elderly), and
gives corresponding feedback in time through information
processing. It is superior to the traditional pension mode in
efficiency and accuracy. -is study further puts forward
corresponding improvement measures for the existing
problems in order to optimize the application of artificial
intelligence and wireless sensor network in smart pension,
further optimize resource allocation, reduce resource waste,
and improve the quality of life of the elderly.

2. Traditional Pension and Smart Pension

2.1. Traditional Pension Conceptualization. Maslow’s hier-
archy of needs theory was proposed by Maslow in 1943,
including the five-level model of human needs. From low
level to high level, human beings can be divided according to
five needs: physiological needs, security needs, social needs,

Hindawi
Scientific Programming
Volume 2021, Article ID 5421668, 7 pages
https://doi.org/10.1155/2021/5421668

mailto:linlij1997@163.com
https://orcid.org/0000-0002-4758-5013
https://orcid.org/0000-0001-7880-1578
https://orcid.org/0000-0003-1778-3112
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2021/5421668


respect needs, and self-realization needs. Physiological needs
and safety needs are the primary-level needs of human
beings and the most basic needs of human beings for the
safety of themselves and the surrounding environment.
Social needs, respect needs, and self-realization needs are
human’s high-level needs, including human’s high-level
spiritual needs such as social emotion, social self-esteem, and
self-realization. After the primary level needs are met, the
high-level needs will become the main needs of individuals.

China’s traditional way of providing for the aged has
improved the material living conditions of the elderly, which
also ensures the primary-level needs of the elderly pop-
ulation. However, the government and society often ignore
the senior-level needs of the elderly population at a certain
level. For example, due to children’s work, family contra-
dictions, age generation gap, and other reasons, children are
unable to take care of the elderly 24 hours. Most children
give economic subsidies to the elderly at home to meet the
needs of the primary level. In addition, a large number of
disabled elderly in China can only meet the needs of primary
level by means of institutional pension and need 24-hour
care workers. According to Huang’s survey data, there is an
imbalance between supply and demand in China’s home-
based elderly care and social institutional elderly care, and
there is still a gap in meeting the primary-level needs of the
elderly population under the traditional elderly care [4].

-ere is a phenomenon of empty nests in some areas of
China. Children tend to send their parents to social pension
institutions for care, which leads to the shortage of social
pension institutions. In some rural areas, the phenomenon
of family empty nest is more serious, but because the elderly
care services and elderly care knowledge are not fully
popularized, the vast majority of rural elderly can only
provide for the elderly at home, which leads to the over-
supply of social elderly care institutions. In addition, the
current social pension institutions also have problems such
as poor service quality and poor structure, such as the in-
ability to meet the daily needs of the elderly, the inability to
respond in time to emergencies, the direct inability of so-
ciety, children, and the elderly to form a channel for timely
information sharing and feedback, and the problems of low
quality and untimely information transmission in the tra-
ditional way of pension [5]. -e aging situation of China’s
social population is very serious, which has brought great

unprecedented challenges to China’s economic and social
security. -e traditional way of providing for the aged has
been difficult to deal with the problem of aging. It is urgent
to develop new ways of providing for the aged.

2.2. Smart Pension Conceptualization. -e Fifth Plenary
Session of the 19th CPC Central Committee put forward the
“implementation of the national strategy to actively respond
to population aging,” which is closely related to the estab-
lishment of the national sustainable development strategy
and is related to the harmonious development of people’s
society. We should deeply understand and implement the
directive. Smart pension is a new type of pension service by
introducing emerging information technology into the
traditional pension mode to connect living homes, com-
munities, and even pension institutions [6]. Using emerging
information technologies such as the wireless sensor net-
work to improve the quality of life of the elderly is one of the
important measures to alleviate the problem of population
aging in China [7]. With the development of artificial in-
telligence and wireless sensor network technology, its ap-
plication has also been integrated into the life of the elderly.
By improving the quality of elderly care services and the
supervision efficiency of elderly care services, it not only
improves the quality of life of the elderly but also promotes
the continuous development of related technologies. At this
stage, the continuous accumulation and development of
emerging information technology provides a driving force
for various industries. -e development speed of artificial
intelligence and wireless sensor network technology is ac-
celerating. -e traditional pension mode is embedded in
emerging information technology. Smart pension is the
general trend of pension in the future [8].

3. Wireless Sensor Network
(WSN) Conceptualization

Based on the development of wireless network, hardware,
and sensing equipment, Bill Gates first put forward the
concept of wireless sensor network in 1995 [9]. In the
subsequent development of the wireless sensor network, it
underwent the naming of standardized definition bodies
such as IFFF, ITU, 3GPP, and IETF. Ultimately, the wireless
sensor network is defined as “a technology by which things
or devices can provide users with richer value through their
connection to the Internet”. In short, the wireless sensor
network realizes the information interconnection between
things and between people and things through sensors,
control chips, action mechanisms, wired or wireless net-
works, and relevant platform software. Specifically, the
wireless sensor network is a network that connects any item
with the Internet for information exchange and commu-
nication through information sensing equipment such as
radio-frequency identification, infrared sensor, Global Po-
sitioning System, and laser scanner according to the agreed
protocol, so as to realize intelligent identification, posi-
tioning, tracking, monitoring, and management. -e ar-
chitecture and key technologies of the wireless sensor
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Figure 1: Trend of proportion of elderly population in China from
2013 to 2019 (http://www.stats.gov.cn/).
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network mainly include RFID technology, sensor technol-
ogy, network communication technology, and cloud com-
puting. -e basic characteristics of the wireless sensor
network can be summarized as comprehensive perception,
reliable transmission, and intelligent processing. -rough
the wireless sensor network technology, objects become
intelligent, which can realize the transmission of informa-
tion with users and provide corresponding services [10] (see
Figure 2 for details).

Many Chinese scholars divided China’s pension model
into family pension, institutional pension, and community
pension. At the same time, most scholars believe that the
traditional pension service has limitations. -e supply
methods of artificial intelligence and wireless sensor network
in smart pension applications include home life, commu-
nities, elderly care institutions, and social organizations. -e
rapid development of wireless sensor network and other
technologies will bring new ideas to traditional elderly care
and elderly care services [11]. With the development and
application of emerging information technology, artificial
intelligence and wireless sensor network will generate a new
industrial chain and bring a lot of market value. -e
informatization level of China’s traditional elderly care
service system is relatively backward as a whole, but the
elderly care service system platform based on artificial in-
telligence and wireless sensor network technology uses
wireless sensor network technology to collect data through
terminal equipment and upload relevant information data to
the cloud, so as to make the daily life of the elderly in a
remote monitoring state. On the one hand, this technology
can reduce the cost of elderly care; on the other hand, it can
make intelligent elderly care more accurate [12].

4. AI and WSN in Smart Pension

4.1. In Daily Life. With the development and shaping of
intelligent elderly care, artificial intelligence and wireless
sensor network technologies have made the elderly, families,
and society enjoy the greatest dividends [13]. China’s
wireless sensor network technology is used in the daily life of
intelligent elderly care, mainly focusing on intelligent home,
community service, positioning system, and other services,
as shown in Figure 3.

Since the 21st century, in order to enable the elderly to
enjoy intelligent services at home, the introduction, devel-
opment, and application of smart home in China have been
maturing. At present, it mainly includes intelligent electrical
appliances, lighting control, and other intelligent electrical
equipment. -e audio and behavior of the elderly are col-
lected through the intelligent terminal device, these data are
uploaded to the cloud for analysis and processing by wired
or wireless network, and then the feedback information is
transmitted to the client. Smart home can also actively
monitor and adjust the environmental indicators of the
elderly, create an optimal environment for the elderly to live,
and reduce the health risk of the elderly.

In the community, artificial intelligence and wireless
sensor network technology are used to monitor the infor-
mation data of the elderly in the community in real time

through wearable terminal devices or residential installed
terminal devices, upload the data to the network environ-
ment for analysis and processing, and provide community
door-to-door service or remote service through the feedback
information to solve the problems of the elderly in the daily
life of the community [14]. For example, installing envi-
ronmental monitoring devices at home and using wireless
sensor network technology to transmit real-time monitoring
information with the network environment can ensure the
home safety of the elderly on the one hand and provide
corresponding feedback through identification information
on the other hand. When there is abnormal information
such as water leakage, air leakage, and fire at home, the
information is uploaded to the network processing system
and fed back to the client in real time and the elderly are
provided timely assistance through alarm and relevant
personnel. At the same time, in case of abnormal data such
as water fee, electricity fee, and network fee at home, the
information can be fed back to the client for online payment
and other convenient services.

-e positioning system is mainly to timely and accu-
rately capture the location and behavior information data of
the elderly, which is of great help to the elderly group with
memory decline and behavioral impairment. At present, the
location of the elderly is located in real time through portable
intelligent terminal equipment, and the collected location
information is uploaded to the network environment. When
the environment of the elderly is abnormal and lost, the
abnormal data can be analyzed and processed and fed back
to the client, and the location of the elderly can be found in
time. When an elderly is suspected of falling down, his
mobile phone or wearable device or monitoring device can
quickly identify whether he has fallen and can automatically
complete the call for an ambulance and notify his family.

4.2. Health Care. -e empty nest of families and the im-
balance between supply and demand of elderly care insti-
tutions put the health of the elderly at great risk. -e
integration of resources in families, medical institutions, and
other aspects through artificial intelligence and wireless
sensor network technology can reduce the probability of the
elderly falling into health risk. China’s artificial intelligence
and wireless sensor network technologies are used for health
care in intelligent elderly care, mainly for real-time self-
monitoring of the body, disease, and living environment.
Intelligent terminal devices are used to collect the body,
living condition, disease, and other information data of the
elderly in real time, then the data are uploaded to the
network environment for analysis and processing, and fi-
nally the information data are fed back to the client [15] (see
Figure 4 for details).

-rough the terminal equipment, the health data of the
elderly are monitored in real time and uploaded to the
network environment for analysis and processing. When the
health data of the elderly are abnormal, they are fed back to
the client, enabling timely dialing 120, notifying children in
the form of information, and providing community door-to-
door rescue and other services. For example, a portable wrist
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watch has built-in infrared pulse sensor, 3D gravity sensor,
and GPS sensor. -e collected data are transmitted to the
network through wired or wireless network for data pro-
cessing and analysis, and the feedback results are sent to the
client.

In medical institutions, wireless sensors are installed in
the living environment of the elderly, the video images and
audio of the elderly are monitored in real time and uploaded

to the network environment for processing and analysis, and
a remote care system is established. Once the collected data
are abnormal, they will be warned in time. Especially for the
elderly suffering from heart disease, hypertension, and other
diseases, they can get the remote escort of medical staff and
timely treatment, so as to ensure the health status of the
elderly and realize the accurate implementation of medical
treatment [16].
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Figure 2: Basic framework of wireless sensor network system.
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Figure 3: AI and WSN in daily life of the elderly.
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Figure 4: AI and WSN in health care of the elderly.
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4.3. Spiritual Comfort. Empty nests of families have
appeared in some areas of China. Due to living habits, in-
tergenerational education, children living in different places,
and other reasons, the elderly lack spiritual comfort. China’s
artificial intelligence and wireless sensor network technol-
ogies are used for spiritual comfort in intelligent elderly care,
mainly through the elderly and psychological counseling,
chatting, promoting hobbies, making friends, contacting
children, etc., as shown in Figure 5.

-e audio and behavior of the elderly are identified
through the intelligent terminal equipment, and the col-
lected information data are uploaded to the processing
system for analysis and processing. -e processing system
should input the emotional algorithm in advance, so as to
feed back the corresponding information to the elderly,
including chatting with the elderly, psychological consul-
tation, and promoting their hobbies andmaking friends.-e
intelligent device has the ability to continuously learn,
continuously input the emotional behavior information of
the elderly, and learn psychological knowledge, so as to
facilitate real-time and accurate spiritual comfort. For ex-
ample, the smart speaker in our life is an intelligent terminal
device, which can send feedback by identifying audio.
However, as a special vulnerable group, the elderly need a
more targeted identification and feedback system. At
present, the spiritual comfort of artificial intelligence and
wireless sensor network technology applied to intelligent
elderly care is generally based on face recognition and audio
recognition. First, face and audio information is collected
and uploaded to the processing system with similar thinking
mode to human beings, emotional information is analyzed
and processed, and finally the emotion needed by the elderly
is fed back to the elderly. At the same time, the processing
system needs to constantly learn new knowledge, store more
useful emotional information of the elderly, and train re-
peatedly to improve the accuracy [17].

5. Discussion and Conclusion

China’s living standards andmedical standards are gradually
improving, and the average life expectancy of the people is
also increasing. Under this background, the aging of the
population has become a serious social problem. -e tra-
ditional way of providing for the aged is difficult to meet the

severe situation. Intelligent elderly care has become an
important measure to alleviate China’s population aging.
-is paper expounds the application of artificial intelligence
and wireless sensor network in intelligent elderly care, uses
artificial intelligence and wireless sensor network technology
to obtain the needs of the elderly at different levels, gives
corresponding feedback in time through information pro-
cessing, which is superior to the traditional elderly care
methods in efficiency and accuracy, further optimizes re-
source allocation, and reduces resource waste. Although the
application of artificial intelligence and wireless sensor
network technology in intelligent elderly care is conducive to
alleviate the tense situation under the background of China’s
aging population, open up a new market for intelligent
elderly care, and improve the quality of life of the elderly
population, there are still some deficiencies.

(1) In the daily life of the elderly, intelligent home,
community service, and positioning system are the
main ways in which artificial intelligence and
wireless sensor network technology are applied to
intelligent elderly care. Real-time monitoring is
carried out through positioning, home feedback,
community service feedback, and emergency help.
However, the positioning system is easily affected by
other signals. As long as it is disturbed by other
signals, real-time positioning monitoring will have
errors. In the real-time monitoring of the daily life of
the elderly, the model used by the positioning system
cannot achieve 100% accuracy, which makes the
cloud unable to give the most efficient and accurate
feedback when the elderly live at home and en-
counter individual actions and emergencies. -is
needs to complement with a variety of positioning
models in order to achieve the highest accuracy.

(2) In the health care of the elderly, artificial intelligence
and wireless sensor network technology are applied to
intelligent elderly care, mainly for real-time self-
monitoring of the body, living conditions, disease and
other information data of the elderly in real time, for
uploading them to the network environment for
analysis and processing, and to feed back the infor-
mation data to the client. However, health monitoring
depends on the performance of the terminal sensor.
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Figure 5: AI and WSN in spiritual comfort of the elderly.
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-e sensor has some problems, such as time loss, and
the elderly cannot maintain it, which will lead to
errors in health monitoring. -is requires the use of
high-performance sensors in the intelligent terminal
health monitoring equipment and the provision of
regular door-to-door maintenance services, so as to
ensure the accuracy of the information and data
collected by the intelligent terminal health monitor-
ing, so as to achieve accurate health and medical
feedback. At the same time, in terms of health
monitoring, the whole process of government su-
pervision shall be implemented to make medical and
nursing services transparent and open, so as to protect
the rights and interests of the elderly.

(3) In the emotional comfort of the elderly, artificial
intelligence and wireless sensor network technolo-
gies are mainly through collecting video images and
audio from the elderly, and then the recognition
system converts them into data that the system can
understand. Finally, the emotion recognition system
generates corresponding images and voice according
to the emotion preference algorithm and outputs
them to the elderly. However, due to the unclear
emotional expression of the elderly, especially the
disabled elderly, there are some difficulties in
identifying the emotional behavior and action in-
formation of the elderly by artificial intelligence
products, and there are also difficulties in analyzing
and processing the emotional action information of
the elderly in the cloud.-is requires regular input of
the daily information of the elderly in the processing
system of artificial intelligence products. At the same
time, combined with the knowledge of psychology to
comprehensively analyze the emotional state of the
elderly, intelligently communicate with the elderly,
so that the elderly has a better grooming effect and
chaperoning effect on the spirit. With the further
development of technology, the realization will be
more and more accurate for the recognition of
emotion, language, expression, and other states of
the elderly and finally reach the machine and the
elderly to communicate without difficulty.

Under the background of the increasingly serious
problem of aging in China and the guidance and encour-
agement of national policies, we should optimize AI and
WSN to maximize its effectiveness in smart pension, con-
stantly improve the smart pension service mechanism, and
improve the quality of life of the elderly.
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