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Image processing technology is to use computer, camera, and other technologies to calculate and process images andmake the image
clearer and convenient for quick extraction of information. Image processing technology has entered an all-round development stage.
It also plays a great role in the components of the intelligent service model for the aged. Now many countries in the world have
entered the aging stage, but old-age equipment is relatively backward and personnel management is not standardized. Based on these
problems, this paper studies the intelligent model of old-age care in small- and medium-sized cities by using the image recognition
method. Based on the analysis of the present situation of intelligent old-age care, an intelligent system is proposed, which solves the
problems of defects in old-age care facilities and insufficient comprehensive management of medical staff in some small- and
medium-sized cities. )is system has RTID positioning system and APP client, which can ensure the privacy of the elderly. )rough
real-time identification of images in the elderly service, the rationality and layout optimization of existing old-age facilities are
analyzed. )e mathematical model is used to detect the regularity of participants’ daily activities. )e image experiment results show
that the prediction accuracy is over 90%, and the optimal prediction effect is obtained. In addition, a questionnaire survey was
conducted among many elderly people over 50 years old to investigate their willingness to use smart old-age products.

1. Introduction

With the development of computers, image technology has
also been applied to all aspects of human life. In the
construction of smart models for the elderly in certain
small- and medium-sized cities, image processing tech-
nology has also played a great role. Literature [1] intro-
duces the development of image processing technology
and the connection with the smart service model for the
elderly. We analyzed the results of previous research and
related data. Because of the physical reasons of the elderly,
their social and victory functions will decline with age, so
they will encounter various difficulties in daily life. )e
article is based on the elderly. )e daily activity habit of
creating scenes provides a specific solution for the activ-
ities of the elderly at home. Literature [2] discusses the
views and suggestions of alternatives to restraint and

isolation for service users and their families, as well as the
conditions that can be used in adults in short-term psy-
chiatric care and residents in long-term care. Set up 3
nursing institutions related to middle-aged and elderly
family members and 5 focus groups related to service
quality. )ese small focus groups discussed and analyzed
records and found that more companionship and caring
for the elderly are the most effective way to solve the
mental disorders of the elderly. Listen to the inner
thoughts of the elderly and give them more love and
company. Immature old-age care policies in big cities
result in the high poverty rate of the elderly and a series of
old-age care problems. Literature [3] studies the elderly to
provide location-based, customized job search services to
actively support the elderly to participate in economic
activities, provide customized positions for the elderly
according to their residence, physical condition, and
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working conditions, so that the elderly can choose suitable
positions according to their interests and living condi-
tions, and contribute to the expansion of the employment
market for the elderly. Literature [4] aims to develop smart
healthcare glove system (SHGS) and transcutaneous
electrical nerve stimulator (TENS) based on electronic
textiles as healthcare equipment for elderly hypertension.
Using image processing technology, the patient’s pulse and
blood pressure generated pictures can be transmitted to
the computer for better observation. Observing the blood
pressure and pulse of multiple patients wearing SHGS, the
results show that SHGS can not only be used for the elderly
to lower blood pressure and improve the irregular blood
circulation but also be used for hypertensive patients of
any age. )e goal of literature [5] is to deploy an intelligent
nursing service integration agent to provide individuali-
zation and integration for each elderly person. Every el-
derly person’s needs and preferences are different. In time,
a robot with strong learning ability also needs to spend a
lot of time learning everyone’s preferences and needs. In
order to provide basic nursing tasks, we have deployed
nursing templates in the cloud. )ere are different scenes
for each character. Literature [6] provides a theoretical
basis for combining biophilic and smart home technology
and provides a framework for smart home services to
ensure that elderly residents can have a biophilic experi-
ence. Smart home technology is not a mechanized
achievement. It simulates nature and creates a high quality
of life, which can support the physical and mental health of
the elderly. It not only provides effective information for
the elderly smart home industry but also makes a huge
contribution to the trend of smart home services. Liter-
ature [7] studies the contradiction between the design of
smart home products under the medical care model and
the daily needs of the elderly and conducts case analysis of
smart home products for the elderly. )e research results
show that smart homes can maximize the satisfaction of
the elderly. Literature [8] introduces WITSCare, which is a
research prototype of a web-based IoTsmart home system.
It is a smart home system designed using the intelligence of
the Internet of)ings, which can help the elderly live safely
and independently at home. Literature [9] proposes an
application architecture suitable for such online service
network platforms and designed it with the most advanced
concepts such as server-side JavaScript, NoSQL databases,
and machine learning. )e rapid increase in the number of
elderly people has brought great pressure to our country’s
medical treatment and society. It has become an in-
creasingly popular topic to provide the elderly with a high-
quality living environment. Literature [10] proposes a
conceptual model of an integrated and personalized sys-
tem to solve this problem.We interviewed three healthcare
experts to better explore the needs of the elderly and
customized a conceptual model for the elderly to live
independently, centering on the concepts of comfort,
safety, and environmental protection and providing good
protection for the elderly to live alone. )e purpose of
literature [11] is to propose services based on behavioral
patterns. )e range of activities for the elderly is limited,

and the living room is an important area. We have pro-
posed a method of developing a smart living room spe-
cifically designed for the elderly. We put forward a number
of behavior patterns of the elderly, including preventing
falls and injuries, and explain safety issues and health
issues to provide a comfortable living environment in all
aspects. )ere are many hidden safety hazards for the
elderly at home alone. To ensure the safety of the elderly at
home, we must consider the hazards such as gas leaks in
the kitchen, fire, and falls in the bathroom. Literature [12]
deals with the hazards and intelligent services in the
kitchen according to the behavior of the elderly. According
to multiple accidents such as fires and gas leaks, a smart
service has been set up. )e smart service can not only
detect safety problems at home but also has functions such
as automatic alarms and automatic ventilation to further
protect the safety of the elderly at home. Studies have
shown that the most common disease in the elderly is
cardiovascular disease, which also poses a great threat to
the health of the elderly. Literature [13] develops smart
clothes to record 3-lead electrocardiogram (ECG). Using
the image elementary technology, the analyzed data are
quickly generated into pictures. )e system is composed of
fiber clothes with electrodes which have the function of
acquiring physiological signals and can analyze health
data. Experimental results show that the accuracy of ECG
is as high as 86.82%. Starting from the two ways of family
pension and institutional pension, family pension is the
pension mode chosen by most people. )e deficiency of
traditional family pension lies in that it is generally difficult
for the elderly to get professional and meticulous care,
medical care, and spiritual and cultural services in the
family. Under the background that “421 structure” families
have become the mainstream of urban society, social
competition has intensified and the pace of life has
accelerated.)e social labor cost and people’s work burden
are generally increasing, family members and children
cannot have enough energy to take care of the elderly at
home, family pension is facing severe challenges, the
traditional family pension model is increasingly difficult to
maintain and play its social function and role, and the
urban family pension is gradually weakened and social-
ized. Nursing homes charge higher fees, so most families
cannot bear the economic pressure, and they have higher
requirements for medical staff. Based on these problems,
this paper creates an intelligent mathematical model to
help solve the problem of providing care for the aged and
uses image processing technology to create an intelligent
system. )e system has many functions, such as detecting
health problems of the elderly and real-time positioning.
By analyzing the present situation of old-age wisdom in
China, this paper finds some problems in old-age care in
China, such as backward old-age care equipment and ir-
regular personnel management. )is paper uses image
processing technology to build an old-age wisdom service
model, which solves the problems of old-age care facility
defects and insufficient comprehensive management of
medical staff in some small- and medium-sized cities.
Using this model, the problem of providing care for the
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aged in China has been greatly solved. )rough the test, it
can be found that the system has a very high accuracy for
the health detection of the elderly.

1.1. Overview and Development of Digital Image Processing
Technology. With the rise of the computer industry, people
gradually began to pay attention to digital image processing
technology. In 1964, the US Jet Propulsion Laboratory used a
computer to process a large number of lunar photos sent by
the “Prowler” spacecraft. )e results are very satisfactory.
)e digital image technology has also become an emerging
subject. Until the 1990s, digital images have developed
rapidly. Today, various industries have put forward high
requirements on image processing technology, which has
also promoted the better development of image processing
technology. Common methods of processing technology
include image transformation, image enhancement and
restoration, and image segmentation. Image processing
technology has the following characteristics: the diversity of
image processing, the sharpness of the processed image is
getting higher and higher, and the amount of data processing
is large.

1.2. Research Background. )e problem of population aging
in our country is becomingmore andmore serious.)e issue
of elderly care is one of the problems that our country must
face in its development. According to the report of the civil
affairs department, the elderly in our country now account
for 17.17% of the total population, and the problem of
population aging is aggravated.)e imperfections of old-age
facilities show that our country is not fully prepared for the
problem of population aging again. )e number of elderly
people living alone has increased rapidly in recent years.
Because with the acceleration of social development and the
pace of life, young people in many big cities have chosen to
develop in big cities, so they cannot accompany these old
people for a long time to take care of their own old people.
)e elderly care in modern society is mainly divided into two
types: one is home care and the other is “material home.”
Because of the early implementation of the family planning
policy in our country, a pair of husbands may have a single
child every day. )is traditional family management model
is called “4-2-1” by us. It refers to a special family that
requires 4 independent elderly people, a husband and a wife,
and a child. )is is for a couple of two people. In other
words, it is necessary to take care of 4 independent old
people and one child at the same time. Because of the
livelihoods of working outside, there is no way to accompany
the old people at all times. )e traditional family care model
is difficult to achieve. When the elderly live alone, there are
also many hidden dangers. When the elderly suddenly falls
ill and cannot seek medical treatment in time, they cannot
deal with the sudden accident in time. )ese hidden dangers
make children of many ages gravitate towards nursing care
institutions. )e elderly care institutions in our country are
showing a trend of two levels of differentiation. Senior
nursing homes are equipped with advanced equipment and
high level of management personnel, but the fees are too

high. Most families cannot afford the high expenses. )e
general nursing homes have aging equipment and limited
service quality and cannot provide high-quality services for
the elderly.

1.3. Research Significance. With the increase of age, the
elderly may also have some problems in life, such as falling
hair and teeth, shaking legs and feet, and memory loss. )ey
tend to have a strong sense of self-dependence and fear of
loneliness. )ey pay more attention to their own life and
health problems and their dependence on family and af-
fection. As modern Chinese elderly people decline in their
cognitive abilities and active actions, their ability to accept
new things has also declined. Most nursing homes in our
country have imperfect medical service facilities and im-
perfect management, which will cause many retired elderly
people to have to enjoy high-quality medical care. At
present, most nursing homes in our country monitor and
care for the elderly mainly through videos. Although video
monitoring can directly monitor the situation and behavior
of the elderly in the life of the home and nursing homes,
there are dead corners in this kind of monitoring and cannot
provide full coverage to the elderly. )is kind of monitoring
easily reveals the personal privacy of the left-behind elderly.
)erefore, this article proposes an intelligent elderly care
service system. On the premise of ensuring that the privacy
of the elderly in the family is not leaked and will not affect the
normal life of the elderly in the family, the RFID technology
equipment can monitor the elderly in the family in real time.
)e RFID technology equipment can monitor the situation
of medical sanatorium in real time for the elderly at home.

1.4. Status Quo of Research on Smart Elderly Care.
Population aging is an inevitable phenomenon. Many de-
veloped countries have entered a new era of population
aging earlier than our Chinese nation and have accumulated
a lot of advanced experience. )erefore, when dealing with
these pension problems, our country should appropriately
learn from the practices of developed countries. From the
successful examples of the elderly care service systems in
these developed countries, we can find some more excellent
high-quality smart elderly care products, which not only
integrate advanced technology but also incorporate hu-
manistic care that meets the characteristics of the elderly, so
that the elderly can enjoy high tech while bringing conve-
nience and fun and feel the humanistic care that meets your
requirements. With the development of computer tech-
nology and the Internet of )ings, the convenience brought
by automation to the elderly care problem is of great sig-
nificance, and it provides effective experience for the de-
velopment of our country’s smart elderly care industry.

2. Related Technical and Theoretical Research

2.1. Positioning Technology. Positioning technology mainly
includes two major components: indoor positioning and
outdoor positioning. Outdoor positioning technology has
been widely used in various scenarios. At present and
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internationally, outdoor positioning systems that can
achieve commercial operation and normal operation mainly
include the United States’ global positioning system,
Europe’s Galileo satellite positioning system, and Russia’s
global positioning system. )e navigation satellite system
and China’s BeiDou satellite positioning system are based on
satellite signals, but when a satellite signal is transmitted
indoors, the signal strength will be severely degraded and the
error is large, making it impossible for anyone to receive.
)erefore, it cannot be suitable for indoor positioning.
However, the area of daily life of the elderly is basically
indoors, so the indoor automatic positioning system can
greatly promote the daily life of the elderly.

2.2. Frequency Radio Identification. RFID wireless radio
frequency technology is a technology that uses radio fre-
quency signals to achieve information interaction through a
magnetic field. )e basic structure diagram is shown in
Figure 1.

)e development process of RFID technology is shown
in Table 1.

)ere are 3 categories of RFID, and their main char-
acteristics are shown in Table 2.

)e comparison chart of RFID technology under dif-
ferent carrier frequencies is shown in Table 3.

3. Image Preprocessing

3.1. Image Binarization. Image binarization is a common
image segmentation method. )e grayscale processed image
is binarized again. Assuming that an image has L gray levels
and T is the binarization value, the entire image can be
divided into two districts, namely, C0 and C1.)e number of
sharing speed points of gray level i is ni, and N is the total
number of pixels in the image. )en,

N � 􏽘
t−1

i�0
ni. (1)

)e probability of occurrence of i is

pi �
ni

N
. (2)

)e probability of the pixels in the two regions appearing
in the image is

ω0 � 􏽘
T

i�0
Pi,

ω1 � 􏽘
L−1

i�T+1
Pi � 1 − ω0.

(3)

)e average grayscale of the two regions is

μ1 �
1
ω0

􏽘

L−1

i�T+1
ipi, (4)

μ0 �
1
ω0

􏽘

T

i�0
ipi. (5)

)rough formulas (4) and (5), the average gray value of
the entire image is obtained, and according to the pixel
points, the color image is divided into three components: R,
G, and B, which show various colors such as red, green, and
blue, respectively. Grayscale is the process of making the R,
G, and B components of color equal. )e pixels with large
gray value are brighter (the maximum pixel value is 255,
which is white), and the opposite is darker (the lowest pixel is
0, which is black).

)e background and the interclass variance formula of
the target can be obtained as follows:

μ � 􏽘
L−1

i�0
iPi � 􏽘

T

i�T+1
iPi � ω0μ0 + ω1μ1,

σ2(T) � ω0 μ0 − μ( 􏼁
2

+ ω1 μ1 − μ( 􏼁
2

� ω0ω1 μ0 − μ1( 􏼁
2
.

(6)

3.2. Image Morphological Filtering. Image morphological
filtering is widely used in the process of image processing,
and its common arithmetic methods are divided into the
following types.

(1) Expansion Algorithm. )e principle of the expansion
algorithm is to assume that A is an image, B is a structural
element, and ⊕ is an operator in Figure 2, which is defined as

A⊕B � Z | (􏽢B)Z ∩ A≠∅􏽮 􏽯. (7)

(2) Corrosion Algorithm. )e basic principle of image
expansion is assuming that A is an image, B is a structural
element, and ⊙ is an erosion mathematical operator in
Figure 3, which is defined as

A⊙B � Z | (B)z ⊆A􏼈 􏼉. (8)

3.3. Use Image Processing Data

3.3.1. Extreme Learning Machine. When training an ex-
treme learning machine to deal with classification problems,
a set (xi, ti) ∈ Rd × Rm is given, where xi is the input vector
and ti represents the category to which it belongs. )en,
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Figure 1: RFID structure diagram.

Table 1: RFID technology development process.

Year Development process
1941–1950 RFID technology is separated from radar technology and appears in front of people as an independent technology
1951–1960 RFID technology is separated from radar technology and appears in front of people as an independent technology

1961–1970 )e first RFID-related paper was published, and the successful application of EAS for electronic article monitoring marks the
further development of RFID technology

1971–1980 A large number of RFID patents appeared, and RFID technology appeared in commodity applications for the first time
1981–1990 RFID has been officially used in commercial production, and various large-scale applications have begun to appear

1991–2000 )e standardization of RFID technology is getting more and more attention, RFID products are widely used, and RFID
products have gradually become a part of people’s daily lives

2000 later RFID product types are more abundant, the production level is continuously improved, the cost of electronic tags is
continuously reduced, and the scale of application industries is expanded

Table 2: Comparison of characteristics of different types of RFID.

Types of RFID Passive RFID Semiactive RFID Active RFID
Label power supply Without battery Built-in battery Part of the built-in battery
Range of action Limited Farther General
Service life Longer Shorter General
Label cost Lower Higher General
Adapt to harsh environments Suitable Inappropriate General

Table 3: Technical comparison table under different frequencies.

Frequency Low frequency High frequency UHF
Carrier frequency <125 kHz 13.56MHz >433Hz

General
characteristics

High price, affected by
the environment

Low price, suitable for short-distance and
multiple target recognition applications

Advanced IC technology makes the cost the
lowest, suitable for multiple target

recognition
Data transfer rate Low (8kbit/s) High (64kbit/s) High (64kbit/s)
Recognition speed Low (<1m/s) Medium (<5m/s) High (<50m/s)
Label structure Coil Printed coil Dipole antenna
Directionality None None Part
Humid environment No effect No effect Greater impact
Market share 74% 17% 9%
Transmission
performance Penetrable conductor Penetrable conductor Linear propagation

Imitation impact
performance Limited Good Good

Existing standards ISO11784 ISO11785 ISO18000-3 ISO14443 EPC G2
ISO18000-6

Recognition
distance <60 cm 0.1–1m 1–6m

Scope of application Access control, fixed
equipment, natural gas Library, product tracking, transportation Shelves, truck tracking, containers
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tj � 􏽘
L

i�1
βiGi wi · xi + bi( 􏼁, j � 1, . . . , N. (9)

Among them, G(w, b, x) is the activation function.
Equation (10) can be simplified to

Hβ � T. (10)

In equation (10),

H �

G w1 · x1 + b1( 􏼁 · · · G wL · x1 + bL( 􏼁

· · ·

G w1 · xN + b1( 􏼁 · · · G wL · xN + bL( 􏼁

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

N×L

,

β �

βT
1

⋮

βT
N

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

L×M

,

T �

tT
1

⋮

tT
N

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

L×M

.

(11)

According to the permission matrix of the learning
machine, it can be set as

􏽢β � H
T
H + λI􏼐 􏼑

− 1
H

T
T, λ> 0. (12)

When entering an unknown sample of 􏽥x,

􏽥t � argmax(􏽥h􏽥β), (13)

where
􏽥h � G W1 · 􏽥X + b1( 􏼁 · · · G wL · 􏽥x + bL( 􏼁􏼂 􏼃, (14)

where 􏽥t is the predicted value of unknown sample 􏽥x.

3.3.2. Support Vector Machine. )e training process of the
support vector machine model is to solve a minimum
problem with constraints:

yi wi · xi( 􏼁 + b􏼂 􏼃􏼈 ≥ 1, i � 1, 2, . . . m,

min J(w) �
‖w‖

2

2
􏼨 􏼩.

⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

(15)

Image A Structural element B B swells to A

Figure 2: Schematic diagram of expansion algorithm.

Image A Structural element B Corrosion of B to A 

Figure 3: Schematic diagram of corrosion algorithm.
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Solving by Lagrangian function,

L(w, b, α) �
1
2

(w · w) − 􏽘
m

i�1
α xi · w( 􏼁 + b􏼂 􏼃yi − 1􏼈 􏼉, (16)

Take the partial derivative of w and b, and then take the value
of 0. )en, we obtain

zL

zW
� W − 􏽘

m

i−1
αiyixi � 0,

zL

zb
� 􏽘

m

i�1
aiyi � 0.

(17)

)e optimal hyperplane needs to meet

αi xi · w + b􏼂 􏼃􏼈 􏼉yi − 1 � 0, (18)

which is transformed into

minW(α) �
1
2

􏽘

m

i�1
􏽘

m

i�1
yiyjαiαj xi · xj􏼐 􏼑 − 􏽘

m

j�1
aj,

s.t

ai ≥ 0, i � 1, . . . , m,

􏽘

m

i�1
αiyi � 0.

⎧⎪⎪⎪⎨

⎪⎪⎪⎩

(19)

)e value of α∗ is the optimal solution, and there are

w
∗����
���� � 2w α∗( 􏼁 � 􏽘 svα∗i α

∗
j xi · xj􏼐 􏼑yiyj. (20)

)e optimal decomposition function is

f(x) � sgn 􏽘
m

sv

yiα
∗
i xi · xj􏼐 􏼑 + b

∗⎛⎝ ⎞⎠. (21)

For the linear inseparable case, the constraint conditions
are transformed into

yi w · xi( 􏼁 + b􏼂 􏼃 − 1 + εi ≥ 0, i � 1, . . . , m. (22)

)e objective function is transformed into

J(w, ε) �
1
2

(w · w) + C 􏽘
m

i�1
εi

⎛⎝ ⎞⎠. (23)

In formula (15), C is the penalty factor, and the larger the
value of C> 0, the greater the loss caused by the outlier to the
objective function.

4. System Design

)e smart elderly care system is a smart elderly care system
designed using image processing technology, remote
monitoring, and information service platforms, combined
with the life needs of the elderly, and the overall structure is
shown in Figure 4.

)e system has many functions. When the elderly wear
the ECGmonitoring bracelet, the heart rate and heartbeat of
the elderly will be generated and transmitted to the mobile

phones of family members andmedical staff. So that they can
pay more attention to the health problems of the elderly and
spend the day of the elderly. )e pictures generated by the
system will also be sent to the family members’ mobile
phones. Based on the actual management and service needs
of nursing homes, a nursing home personnel positioning
management system is developed, which can realize daily
basic information management, real-time positioning and
tracking of the elderly, vital signs monitoring of the elderly,
one-button alarm of dangerous situations of the elderly, and
other functions. When the elderly have special circum-
stances, they can respond as soon as possible, and the system
can truly realize the significance and requirements of in-
telligent old-age care and be responsible for the daily life and
health status of the elderly. It is no longer the traditional way
of providing care for the aged, and there is a shortage of
nursing staff. )ere is an independent nursing home in this
system.

4.1. Simulation Experiment Results. We investigated,
learned, and collected the daily activity trajectories of many
elderly people, as shown in Figure 5.

)e collected images are counted, and the statistics chart
can view the real-time location of each person, as shown in
Figure 6.

You can also query the activity track of a user in a day, as
shown in Figures 7 and 8.

)ere are many recreational facilities in nursing homes.
)ese recreational facilities bring great fun to the elderly and
enrich the daily life of the elderly; some facilities are used by
a large number of people, and the resource allocation is not
reasonable. Nursing homes should strengthen the con-
struction of the project and make elderly care services better.

4.2. Obtaining Experimental Results. In order to check the
accuracy of the system, we arranged the RFID equipment
and collected the daily data of 4 students for a month. )e
ReaderIDs of the two places are represented by 1 and 2,
respectively. )e specific data are shown in Table 4.

)e smart elderly care system generates many pieces of
location data every day to prevent data memory from being
confused. We should process these data to facilitate more
accurate results. )e data of each experimenter are accu-
mulated in one place. Because there are 5 active areas, the
experimental data are divided into 5 groups.

4.3. Analysis of Simulation Experiment Results. )e experi-
ment process lasted for one month. We used the data of 4
students within 25 days as the training set and used the data
of the last 5 days to test the robustness of the prediction
model and the support vector machine prediction model.
Figure 9 shows the prediction results. )e results show that,
in the five-day life of four people, there were only two errors,
and the accuracy rate was as high as 90%.)e specific results
are shown in Figures 9 and 10.
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Figure 5: Activity trajectory diagram of the elderly.
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)e predicted value and actual value of the extreme
learning machine are 70 and 60, respectively, and the ac-
curacy rate is as high as 90%.

4.4. Research Methods. We started a round of question-
naire surveys with 50 pairs of elderly people and those
older than 50 years as the survey subjects and distributed
questionnaires to elderly people in different regions,

different ages, and educational backgrounds. After re-
moving invalid questionnaires, there were 254 valid
questionnaires remaining. )e distribution results are
shown in Table 5.

)e willingness to use smart aged care products is shown
in Figure 6.

According to the experimental results obtained in Fig-
ures 9 and 10, we can clearly observe the accuracy of pre-
diction by drawing images with image processing
technology. For the questionnaire survey obtained in Ta-
ble 6, through image analysis, we can also clearly see the
different percentages of statistical characteristics of different
samples and other conditions.

0

5

10

15

20

25

30

35

40

Chess
Room

study bedroom garden Dance
studio

other Not in
range

Figure 6: Statistics of the scope of activity.
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Figure 7: Statistics of the range of activities of the elderly.

39.51

59.86

0.62

study
other
living room

Figure 8: Statistics of the scope of activities for the elderly.

Table 4: Stored location data.

TagID Time Date ReaderID AntID ReaderRssi AntRssi

82027158
10:
35:
00

2020-
09-16 2 2 −12 −7

82028058
10:
35:
00

2020-
09-16 2 2 −16 −17

82027159
10:
35:
00

2020-
09-16 1 1 −23 −20

82032425
10:
35:
00

2020-
09-16 2 2 −21 −14

82027158
10:
36:
00

2020-
09-16 2 2 −12 −7

82028058
10:
36:
00

2020-
09-16 2 2 −16 −17

82027159
10:
36:
00

2020-
09-16 1 1 −23 −20

82032425
10:
36:
00

2020-
09-16 2 2 −21 −14
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Figure 9: Prediction results of the extreme learning machine.
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)rough the results of the questionnaire survey, we can find
that the degree of education, education level, and salary of the
elderly are related to the willingness to use smart pension
products. In general, the elderly with high wages also have a
higher education level and they will use their own knowledge
reserve ability to quickly learn how to use smart products.
)erefore, in the process of product development and pro-
motion, we should focus on the elderly who are slow to accept
new things.

5. Conclusion

In view of the difficulty of providing care for the aged in
cities, this paper puts forward an RTID positioning system
and APP client, which can ensure the privacy of the elderly.

)rough image processing technology, it analyzes the old-
age situation in each activity center and the living conditions
of the elderly in different environments. It can reasonably
plan urban old-age facilities and activity centers, so as to
improve the satisfaction of elderly services.

Data Availability

)eexperimental data used to support the findings of this study
are available from the corresponding author upon request.
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)e authors declare that they have no conflicts of interest
regarding this work.

Table 5: Distribution results.

Sample statistical characteristics Category Frequency Percentage% Cumulative percentage%

Gender Male 113 39.8 39.8
Female 171 60.2 100.0

Age 50–69 years old
70 years old and above

172 60...6 60.06
112 39.4 100.0

Education

Elementary school and below
Junior high school

High school
Bachelor degree and above

144 50.7 50.7
60 21.1 71.8
39 13.7 85.6
41 14.4 100.0

Monthly income

<1000 yuan 85 30.0 30.0
1000–2000 yuan 80 28.3 58.3
2000–3000 yuan 53 18.7 77.0
>3000 yuan 65 23.0 100.0

Table 6: Regression analysis table.

D V I V
Nonstandardized

coefficient Standard coefficient t Sig. VIF Durbin–Watson R2

B Standard error

U M Constant

0.424 0.151 0.291
0.433
0.211

2.801 0.005 1.583
1.663
1.299

1.758 0.5970.293∗∗ 0.048 6.104 0.000
0.402∗∗ 0.046 80848 0.000
0.210∗∗ 0.043 4.879 0.000
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Figure 10: Prediction results of the support vector machine.
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