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With the development of information technology, the influence of traditional media is weakening day by day. In view of this, based
on the Internet of things data mining technology, this study improves the k-means algorithm, and designs a new media precision
marketing system, which combines new media with traditional media and provides a new marketing model for traditional media.
The results show that the accuracy of the improved k-means algorithm finally reaches about 93%, which is much higher than that
of similar algorithms. It can be seen that the improved k-means algorithm has better performance. In the application experiment,
this study can effectively find the new media activities with the highest user preference, and the impact of the two websites’
application of precision marketing system on users has also increased. It can be seen that the precision marketing system designed

this time is more effective.

1. Introduction

The integration of new media and traditional media is an
inevitable trend. On the one hand, it is driven by policies. As
we all know, in recent years, traditional media have been
greatly impacted by new media, resulting in the bankruptcy
of paper media and brain drain. Therefore, the state stra-
tegically hopes and requires the traditional media to change
in time and continue to dominate public opinion. On the
other hand, facing the changes of media environment and
users’ reading and viewing habits, traditional media must
also carry out self-revolution and media integration. In the
era of mobile Internet, not only new channels, platforms,
and products have been added, but people have been
changed, demand, and consumption behavior have changed
significantly, and the competitive logic of media has evolved.

With the development of modern information tech-
nology, the impact of traditional media industry on users is
constantly challenged by new media technology. Users
prefer fast and online media experience. In the past, the
audience and market of traditional media were gradually
severely squeezed (peiulis y.2021) [1]. This change in the
media ecological environment has greatly weakened the

advantages of traditional media such as newspapers, mag-
azines, and television in channels and production resources,
making it difficult for them to obtain the first opportunity in
terms of real-time and entertainment in the process of new
media competition. At the same time, compared with new
media, the more institutionalized operation mode of tra-
ditional media industry is also lack of flexibility (Topbas
b.2021) [2]. Using Internet of things, data mining technology
and new media technology can help traditional media make
up for their shortcomings and find a more feasible devel-
opment model in the new media environment.

In order to make up for the shortcomings of traditional
media in marketing mode, this study uses Internet of things
data mining technology and new media technology to es-
tablish a precision marketing system for traditional media.
The system is divided into three parts: data processing,
business processing, and display system. Internet of things
data mining and personalized recommendation are the main
processing modules. The design of personalized recom-
mendation module combines collaborative filtering algo-
rithm, while the design of data mining module is based on
the improvement of K-means algorithm. Particle swarm
optimization algorithm is used to improve the selection
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effect of its initial clustering center, so as to achieve better
data mining effect.

This study has two main innovations. The first inno-
vation is to use particle swarm optimization algorithm to
improve the k-means algorithm, improve its initial clus-
tering center selection ability, and then make the improved
k-means algorithm achieve better clustering effect. The
second innovation is to use collaborative filtering algorithm
and improved k-means algorithm to establish a new media
precision marketing system, so that the model has the
functions of data mining and personalized recommendation
and overcomes the disadvantages of traditional media in
marketing mode.

This study is mainly divided into four parts. The first part
introduces the research background and existing research
results in related fields, and leads to the research content of
this study; the second part is the elaboration of the precision
marketing model of new media; the third part is the
demonstration and analysis of the experimental results of
this study; and the fourth part is the conclusion of this study
and the prospect of the future.

2. Related Works

Compared with traditional media, new media has higher
flexibility and timeliness, richer channels, and stronger
market advantages. Lu Jie and others investigated new media
from three aspects: art and touch, art and tactile symbols,
and tactile symbols in new media art. Finally, they proposed
a new media research method with touch symbols as the core
and a method of using art to benefit society (Lu x and others.,
2019) [3]. The nazmine team collected data from 500 stu-
dents through a questionnaire survey to understand how
new media technology affects the interaction mode of
Multan youth. Young people prefer to communicate
through digital media technology, which increases their
sense of isolation (nazmine and others. 2021) [4]. It com-
bines advanced marketing concepts such as relationship
marketing, viral marketing and event marketing, and puts
forward a set of effective new media marketing strategies.
The results show that new media marketing strategy can
increase information coverage and interactivity, achieve
more convenient communication, and improve marketing
efficiency (MA t.2019) [5]. Wang R team conducted com-
puter-aided interactive research on visual communication
technology in new media and proposed an intelligent visual
art creation form suitable for the development of the in-
telligent era. The results show that digital technology can
improve the practical effect of digital media art from three
aspects: visual expression, auditory expression, and audio-
visual integration (Wang r.2021) [6].

As a mature clustering algorithm in the field of Internet
of things data mining, K-means algorithm has been widely
and deeply applied in all walks of life. Morais fo and others
combined density functional theory calculation with
K-means clustering algorithm to study the stability mech-
anism of eight atom binary metal clusters. The results show
that the energy stability of binary clusters increases with the
increase of the energy interval between the highest occupied
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molecular orbital and the lowest unoccupied molecular
orbital (Morais fo and others. 2021) [7]. Sudarsono BG team
determines the number and scale of scholarships through
K-means clustering algorithm. The results show that this
method more effectively divides students into four schol-
arship categories (Sudarsono BG and others. 2021) [8]. The
method of mining voters by age (faminiag and others. 2029)
and other types of social data was successfully applied by
faminiah and others. Muhajir m and others used K-means
clustering algorithm based on mixed data analysis between
data observation and satellite imaging to generate more
specific and up-to-date climate regions. Updated seasonal
regions can provide more comprehensive data support for
future government planning (muhajir m and others. 2021)
[9]. Sintiya’s team designed a hierarchical k-means algo-
rithm by combining k-means algorithm with hierarchical
method. The results show that this improvement can im-
prove the selection ability of initial clustering centers of
K-means algorithm and provide data support for policy
zoning in poor areas (sintiya s and others. 2021) [10].

It can be seen that although the Internet of things data
mining algorithm and new media technology have made
great progress in recent years, there are few studies on the
application of data mining algorithm to the integration of
new media and traditional media, but traditional media is
also an indispensable part of the current media ecological
environment. Therefore, this study is based on the Internet
of things data mining technology, and combines new media
with traditional media to lay a foundation for the integrated
development and new development of all kinds of media.

3. Establishment of New Media Precision
Marketing Model for Traditional Media

3.1. Establishment of New Media Precision Marketing System
Architecture for Traditional Media. Great changes in the
media industry have weakened the influence of traditional
media, but the timeliness and accuracy of new media on the
Internet of things can provide customers with personalized
positioning and services, so as to help the traditional media
industry segment and re-expand the consumer market
(Qureshi IH and others. 2018) [11]. The establishment of
traditional media precision marketing system is based on the
marketing needs of traditional media, which can be divided
into three categories: data acquisition and management
needs, marketing business needs, and non-functional needs.
The data collection and management requirements of the
Internet of things are mainly user data and external data.
User data is the basic attribute and behavior of users. In the
architecture of most Internet companies, acquiring users is
the work of the promotion and channel departments, and
the next action is the user behavior to be performed by our
operation. However, user conversion payment and user
autobiography are the later behavior. Therefore, it is con-
sidered as the basic skill of user operation to make users
active and retain users. Attributes such as geographical
environment and time environment can represent user
groups, while user characteristics such as attempt behavior
and consumption preference can accurately locate user
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preferences. The combination of the two can extract the
market outline of consumers; marketing business needs
mainly include the distribution needs of market channels,
user personalized recommendation needs, and imple-
mentation strategy needs. Non-functional requirements are
mainly the security and performance requirements of the
system. According to the above requirements, the frame-
work of traditional media and new media precision mar-
keting system established in this study is shown in Figure 1:

The system in Figure 1 is mainly composed of three parts:
presentation layer, business layer, and data layer. The data
layer is the most basic underlying system, that is, the data
acquisition part, which is mainly divided into internal data
acquisition and external data acquisition. The internal data is
such as website data and software data, and the external data
is mainly industry data and competitive data. By collecting
and transforming internal and external data, you can build
user's result labels. Prepare for the next personalized release,
and adjust the external environment according to the needs
of users. The business layer is mainly divided into business
and data processing. Data processing uses data mining al-
gorithm to process the data collected by the data layer. The
business part realizes the specific business according to the
processed data, that is, the segmentation of marketing
channels, the formation of user personalized recommen-
dations, and the fine management of core business. The main
function of the presentation layer is to show the data col-
lected and analyzed by the data layer and the business layer in
the form of charts or personalized advertisements. It is the
embodiment layer of the system. The order of the whole
system from left to right is from the presentation link to the
basic link. In the new media precision marketing system, the
most important modules are two parts, one is the data mining
module, and the other is the personalized recommendation
module. In this study, in the personalized recommendation
module, collaborative filtering algorithm is used to weight the
processed user data, so as to judge the user’s preference for
goods, as shown in Figure 2:

Collaborative filtering algorithm is one of the most ef-
fective recommendation algorithms so far. It can be divided
into heuristic and model-based algorithms according to
different modes. This study adopts heuristic collaborative
filtering algorithm (Han x and others. 2021) [12]. As shown
in Figure 2, the heuristic collaborative filtering algorithm is
divided into user-based cf (user CF) method and item-based
cf (item CF) method. The system designed this time adopts
the user CF method for personalized recommendation
among the direct recommendations between users, and the
item CF method for personalized recommendation based on
user behavior. User CF is a method for searching similar
users based on user history information. Its similarity cal-
culation mainly selects Pearson correlation coefficient and
cosine similarity as the main method. The formula of
Pearson correlation coefficient is

Zielu nIV(Tu,i - 7u)(rv,i - 7v)
2 _\2
\/Zié]unlv(ru,i - ”u) Ziéluﬂlv(rv,i - rv)

s(u,v) =

1

3
Presentation Business layer Data
layer Business data layer
l | Channel management | | Data selection | l
Internal
| Individualization | | Data sorting |
Adverti- External
sement | Refinement | | Data conversion | data

FIGURE 1: New media precision marketing system architecture.

The item is represented by i, u and v represent the user,
I,, and I, respectively, represent the evaluation item set of
two users, 1, and r,, respectively, represent the average score
of two users, r,,; represents the score of user u on item i, and
r,; represents the score of user v on item i. The cosine
similarity formula is

s(u,v) Tu Ty
V) =1 2
Frulalds 2

In addition, it is also necessary to calculate the prediction
score of user u on the products without scoring. The pre-
diction score of user u on the item i is

! =1
N Yuens(uu )(ru',i - ”u)
7 >
Zu'EN|S (Ll, u )|
where s(u,u') represents the similarity between u and u'

users. At the same time, item CF is calculated in a similar
way:

(3)
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sim(i, j) = corr; ;. (4)

Then we can get
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where sim (i, j) represents the similarity between i and j, and

. >
corr; ; represents the correlation. Therefore, the user u’s
predicted score P, ; for item i is:
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(6)

where N represents the item set similar to item i, and r,,;
represents the user #’s score on item j.

3.2. Model of Improved K-Means Clustering Algorithm in
Precision Marketing Mode of New Media. K-means algo-
rithm is widely used, and its idea is simple and easy to
understand. And K-means algorithm is a clustering algo-
rithm which is easy to implement. K-means algorithm has
many advantages, such as simple idea and fast convergence
speed. In the clustering analysis of large-scale data sets, the
clustering algorithm is more efficient and excellent. In the
data mining module of new media precision marketing
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FIGURE 2: Processing flow of personalized recommendation module.

system, this study uses K-means clustering algorithm to
extract and classify the characteristics of customers. The
algorithm flow is shown in Figure 3:

Clustering itself is to divide a data set into several data
clusters, reduce the difference between data classes in the
same data cluster as much as possible, and increase the
difference between data classes in different clusters as much
as possible (Xu n and others. 2021) [13]. Assuming that there
is a set A ={ay,a,...a,}, which is divided into k clusters
{e1,¢5 .. ¢k}, there are

X=C,UGC,...UC. (7)

X represents the result set after clustering, then it can

turther include
GuC;=9(1<i, j<K, i#j). (8)

K-means algorithm calculates the distance between
different data objects in the clustering process to judge the
approximation between them. The clustering center can be
described as

C ={cj|cj =(cj1,cj2, ...cjd), j=12, K}

The Euclidean distance between x; and ¢; can be
expressed as

(9)

Dis(xi,c]) = (xin—cjn)z, i=1,2,..,mj=12,...,K.
(10)
x; and ¢; are defined as follows:
x; = (Xi> Xis - -5 %),
(11)
¢ :(cjl,cjz, ...,cjd).

In order to prevent the wrong selection of the initial
clustering center in the clustering process, the particle
swarm optimization algorithm is used to optimize the
k-means algorithm. The particle swarm optimization algo-
rithm is a method based on the group information trans-
mission mode of bird swarm, which uses the information
sharing of individuals in the group to convert the motion

mode of the whole group from disordered motion to ordered
motion in a certain solution space, so as to obtain the op-
timal solution of the problem (maihemuti s and others. 2021)
[14]. A group contains a whole group of different individ-
uals. These individuals are the particles in the particle swarm.
The particles begin to fly at random speed in space. With the
change of time, the position of the particles will change

)

Number of data N,
number of clusters K

>y

Initialize particle swarm
and adjust parameters

)

Convergence
variance<threshold

( Cluster center initialization )

Assign data to
adjacent classes

(

Convergence
or not

Clustering result output )

FI1GURE 3: K-means algorithm flow.
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constantly. These particles that change their position con-
tinuously are the feasible solution of the problem. Find the
best initial clustering center through the global search ability
of particle swarm optimization algorithm. In the clustering
process, it is necessary to calculate the average value of all
data objects in each data class:

_ X
& 1ci (12

Then the function value of the sum of squares of errors
can be calculated:

k
E=Y Y |x-%|. (13)

i=1 xeC;

The particle swarm search starts from the random po-
sition in space, and each particle starts to adjust itself
according to the existing information, and then constantly
approaches the global optimal solution. The search per-
formance of this particle swarm can be judged by the fitness
function of the current particle position. Based on formula
(13), the fitness function of particle swarm optimization can
be defined as

k
f=Y Y|x-c|) (14)
j=1 \ xeC;

where f (x) represents the fitness of particles, X; represents
the data sample, and C; represents the cluster center. Be-
cause the two algorithms need to be converted in the
clustering process, that is, the particle swarm optimization
algorithm is used to find the initial clustering center of the
data, and the k-means algorithm is used in the subsequent
clustering analysis process, the two algorithms need to be
switched, and the switching time is mainly measured by the
convergence variance of the particle swarm optimization
algorithm:

o’ = ! >
mz:’il [f(xz) - favg]

where o represents the convergence degree variance, m
represents the particle swarm size, f(x;) represents the
particle fitness, and f,, represents the mean value of
particle fitness. If the convergence degree variance reaches a
very small state, it means that the particle swarm is still in the
convergence state. Even if the particles are allowed to
continue to iterate, a better solution cannot be obtained, and
the redundant iteration range will waste computing time.
Therefore, the best time for the system to change from
particle swarm optimization algorithm to k-means algo-
rithm is when particle swarm optimization reaches the
convergence state. After data classification, users can be
divided into different clusters according to different di-
mensions such as region, age and preference, and then
personalized recommendation between customers, cus-
tomer behavior, and customers can be carried out based on
customer preference clusters.

(15)

4. Application Effect Analysis of New Media
Precision Marketing Model for
Traditional Media

4.1. Performance Analysis of Improved K-Means Clustering
Algorithm. In the application experiment, this study analyzes
the new media activities with the highest user preference. Two
websites are randomly selected to discuss the impact of
precision marketing system on users. This study analyzes the
application effect of the new media precision marketing
model for traditional media from two angles. The first angle is
the performance analysis of the improved k-means clustering
algorithm in this study, and the second angle is the appli-
cation effect analysis of the new media precision marketing
model for traditional media. In the analysis part of improved
k-means clustering algorithm, firstly, the selection ability of
improved k-means clustering algorithm for initial clustering
center is analyzed, as shown in Figure 4:

Figure 4 shows the comparison of the initial clustering
center selection effect between the traditional K-means al-
gorithm and the improved k-means algorithm designed this
time. It can be seen that although there are some obvious set
categories in the overall distribution of the initial clustering
center data points randomly selected by the traditional
K-means algorithm, there are still individual data points in
other data point sets, and this phenomenon occurs more
frequently. Almost every data point category is mixed with
other types of data points, and the category boundary be-
tween data points is not obvious. The initial clustering center
data points selected by the improved k-means algorithm
designed in this study form a set of data points with clear
boundaries. There is almost no case that the data points are
mixed between other types of data points, and the clustering
effect is very obvious. It can be seen that the improved
k-means algorithm in this study can reflect a stronger
clustering effect when selecting the initial clustering center,
and then obtain a high-quality initial clustering center. The
selection performance of clustering center is much better
than that of the unmodified k-means algorithm. The com-
parative analysis of clustering errors between different
clustering algorithms is shown in Figure 5:

Figure 5 shows the comparison of clustering errors
among the traditional K-means algorithm, d-means algo-
rithm, and the improved k-means algorithm designed in this
study. The clustering errors are compared from four aspects:
the highest value, the lowest value, the average value, and the
standard deviation. It can be seen that in the highest value,
the clustering error of the traditional K-means algorithm is
46.89%, and the error of the improved k-means algorithm is
42.73%; At the lowest value, the clustering error of the
traditional K-means algorithm is 4.28%, and the error of the
improved k-means algorithm is 1.14%; On the average, the
clustering error of the traditional K-means algorithm is
0.36%, and the error of the improved k-means algorithm is
0.04%; In terms of standard deviation, the clustering error of
traditional K-means algorithm is 9.32%, which is the largest,
while the error of improved k-means algorithm is 5.61%,
which is the smallest. It can be seen that the clustering error
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F1GURE 5: Comparative analysis of clustering errors. (a) Max. (b) Mean. (c) Min. (d) STD.

of the improved k-means algorithm is the smallest of the
three clustering algorithms in the four aspects of the highest
value, the lowest value, the average value, and the standard
deviation of the clustering error, and the clustering per-
formance is the best. The comparison between running time
and running accuracy is shown in Figure 6:

Figure 6 shows the comparison of running time and
accuracy of n-kmeans, d-kmeans, K-means, and the

improved k-means algorithm designed in this study. It can
be seen that in terms of running time, with the increase of K
value, the three running time broken lines show an overall
upward trend, in which the position of K-means broken line
is the highest, the interval is between 0s and 100s, and the
fluctuation is the most frequent in the rising process, while
the position of the improved k-means algorithm designed in
this study is the lowest, the interval is between 0s and 60s,
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and the fluctuation is the most stable in the rising process, It
can be seen that in terms of running time, the algorithm
designed in this study takes less time and has a stronger
performance; in terms of accuracy, the broken line position
of the improved k-means algorithm in this study is the
highest. After the K-value reaches 20, it enters an obvious
rising period, and the accuracy finally reaches about 93%. It
can be seen that the improved k-means algorithm has the
strongest performance in running accuracy.

4.2. Application Effect Analysis of New Media Precision
Marketing Model for Traditional Media. In the part of ap-
plication effect analysis, this study is mainly divided into two
parts: user preference data in new media activities and user
access data on different websites. The preference data of
users on the network is shown in Figure 7:

Figure 7 shows the preference performance of users in
various new media activities. It can be found that the three
activities with the strongest user preference in new media
activities are watching video, online chat, and online

shopping. Among them, 48% of users prefer watching video,
44% of users prefer online chat, and 44% of users prefer
online shopping. When making personalized recommen-
dation, it is suitable for advertising design and online rec-
ommendation from the above three aspects. Among them,
the users who prefer to watch video are the most. Therefore,
the recommendation in video is the most likely to attract the
attention of users and has the highest marketing efficiency.
Among all new media activities, online games, e-mail, and
news browsing activities have lower preference. Among
them, online game users account for 19%, e-mail users
account for 20%, and news browsing users account for 22%,
among which online game activities account for the lowest
proportion, Therefore, when making marketing recom-
mendations to users, advertising and marketing push in
relevant activities should be avoided as far as possible, and
the marketing efficiency of relevant activities is low. The
analysis of access data for different websites is shown in
Figure 8:

For all enterprises, whether traditional enterprises or
Internet plus enterprises, the drainage and publicity of new
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media platforms is very important. If an enterprise can
skillfully use new media marketing, it can attract traffic to the
greatest extent and obtain the trust of intended customers,
which is twice the result with half the effort for enterprise
sales and publicity [15].

This study first numbers the website, and then analyzes
the changes in its use of precision marketing system and the
influence level of new media marketing on users. Figure 8(a)
shows the analysis of page views per capita in a single day. It
can be seen that the page views per capita in a single day of
website 1 increased from 4.4 to 6.7 after using the precision
marketing system, while the page views per capita in a single
day of website 2 increased from 5.6 to 8.3 after using the
precision marketing system; Figure 8(b) shows the analysis
of per capita visits per day. It can be seen that the per capita
visits per day of website 1 increased from 1.1 to 2.3 after
using the precision marketing system, while the per capita
visits per day of website 2 increased from 0.6 to 2.0 after
using the precision marketing system; Figure 8(c) shows the
analysis of daily effective browsing time. It can be seen that
the daily effective browsing time of website 1 increases from
17000 hours to 28000 hours after using the precision mar-
keting system, while the per capita visits of website 2 in a
single day increase from 9000 hours to 31000 hours after

using the precision marketing system; Figure 8(d) shows the
analysis of the per capita effective browsing time in a single
day. It can be seen that the per capita effective browsing time
in a single day of website 1 increases from 93 hours to
158 hours after using the precision marketing system, while
the per capita effective browsing time in a single day of
website 2 increases from 44 hours to 165 hours after using
the precision marketing system. To sum up, the four indi-
cators used in this analysis have increased after the adoption
of the new media precision marketing system. Compared
with website 1, website 2 has a greater growth rate, and the
data of both websites have increased. It can be seen that the
precision marketing system designed in this study has
certain universality.

5. Conclusion

As a new form of media, new media can provide accurate
marketing solutions for traditional media from the per-
spective of Internet of things data technology and promote
the development of traditional media. Aiming at the
shortcomings of K-means algorithm, this study improves
k-means algorithm from the perspective of initial clustering
center and particle swarm optimization algorithm, and
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combines it as a data mining tool and collaborative filtering
algorithm as a personalized recommendation tool. On this
basis, a new media precision marketing system is designed
for traditional media, namely traditional media customer
data mining and personalized recommendation marketing.
The results show that the improved k-means algorithm is
better than similar algorithms in clustering error and run-
ning time, its accuracy finally reaches about 93%, and the
overall performance is also significantly better than other
algorithms. In the application test, the new media precision
marketing system successfully found the user’s favorite new
media activity, namely video viewing, accounting for 48%.
After using the new media precision marketing system, the
impact of the two websites on users has increased signifi-
cantly. It can be seen that the system designed in this study
has certain effectiveness and universality. However, this
study also needs to simulate and verify the proposed opti-
mization algorithm, and this part needs to be further
elaborated in future research.
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