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Automatic Retrieval Model of Template
Web Topic Information based on Vector
Space

Qun Gao
Business School, Shandong University of Technology, Zibo, 255000, China

Abstract: In order to better realize the accurate retrieval of massive information in web pages, an optimiza-
tion method of template web page theme information automatic retrieval model based on vector space is pro-
posed. Combined with the principle of feature collection, the feature entry and exit retrieval of template web
page theme information is analyzed, and the collected results are output and sorted to realize the automatic re-
trieval processing of template web page theme information. Finally, experiments prove that the template web
topic information automatic retrieval model based on vector space has higher accuracy and fully meets the re-

search requirements.

Keywords: Vector space; Template; The theme of the webpage; Automatic retrieval

1. Introduction

With the continuous development of network technology,
the automatic retrieval technology of webpage subject
information is also making continuous progress. The
requirements for distributed retrieval systems under the
network environment have become more stringent. Be-
cause the information distributed in different places can
only be connected and retrieved through lines, the infor-
mation processing is too loose and it is difficult to realize
unified management [1]. However, the original web page
theme information database information retrieval tech-
nology has some problems such as poor effect and in-
complete functions in both information and audio. Ac-
cording to the above viewpoint, this paper optimizes the
template web topic information automatic retrieval model
based on vector space [2]. The structure of the distributed
database of web page subject information is improved,
and the web page subject information type database in-
formation is automatically retrieved by using the position
operator and the limit operator. Furthermore, it integrates
high-end technical factors. Finally, the experiment proves
that the template-based automatic retrieval model of
webpage subject information based on vector space has
high reliability and practicability in terms of information
transmission and access.

2. Template Web Page Topic Information
Automatic Retrieval Model

2.1. Web page topic information feature collection

The attributes of the vector space templated web page
subject information distributed database are closely re-

lated to the attributes of the network [3]. With the in-
crease of network users, the mode, efficiency and activa-
tion time of data transmission will delay the network,
thus affecting the accuracy and reliability of templated
web page retrieval. The requirements of the vector space
templated web page database for information retrieval are
as follows.

(1) In the process of searching web page subject informa-
tion, the most reasonable searching path should be se-
lected, which involves the delay of the network and the
parameters of the system, and the input and output in the
local database are also related to the CPU [4].

(2) In the process of template web page information re-
trieval, concurrent control should be consistent with the
network environment [5].

(3) The network communication environment should also
be used when managing the catalogue of webpage sub-
ject information.

(4) When searching and distributing the theme informa-
tion of web pages, the mutual transmission distance be-
tween each node of the database should be considered.
Web topic information database is a logical combination
of nodes in the network environment [6]. It is inevitable
to encounter a network structure of resource sharing in
the process of information retrieval [7]. Any terminal in
this state can share information of the resource database
[8]. According to the distribution of data, some are sys-
tem files, others are files in the form of database structure,
and each node is united by different kinds of databases.
The web page topic information database structure has
the following attributes:

(1) Resources containing logic and physical are used on a
dynamic basis.
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(2) Physical and logical components are distributed and
can interact through communication networks.

(3) The resources of database information are shared with
users, and there is no need to specify the location for ser-
vice [9].

(4) Using advanced management mechanism to unify and
control various distributed data.

The retrieval steps of the web page topic information
database information retrieval technology are shown in

the figure:

User demand

Conversion

Computer retrieval
technology

To deal with

\
Results output

End

Figure 1. Retrieval steps of information retrieval technolo-
ay

Information retrieval technology adopts the conversion
technology of demand identification between computers
and users, involving retrieval structure, program lan-
guage, personalized demand [10]. Agent intelligence,
information filtering, machine translation and other tech-
nologies. Information retrieval is based on the user's in-
formation questions, input questions into the computer,
and then match the retrieved questions with the identifi-
cation between the storage. Its core is mainly to meet the
needs of the retrieval topic, and then calculate the identi-
fied retrieval expression [11]. However, the search ex-
pression can use the position operator and the limit op-
erator to combine and match the key words of the ques-
tion, thus determining the concept and position of the
search key words, expressing the accurate content of the
user's question, and ensuring the accuracy of the retrieval
accuracy rate. The traditional dynamic data information
resource retrieval system adopts a centralized serial type
retrieval method, which is limited to the range of retriev-
al information and is difficult to realize the retrieval of
dynamic data information resources in spatial databases
[12]. As the sum of application-related dynamic data
stored on computer physical storage media, spatial data-
base is generally organized on the storage media in the

form of a series of files with a specific structure. The
design of dynamic data information resource retrieval
system for spatial database should take network as the
center and integrate all kinds of equipment to complete
the retrieval work together [13]. Therefore, it is necessary
to establish a data center and store a large amount of dy-
namic data information in the server so as to convenient-
ly provide data services for the retrieval system. Its
memory structure is shown in the figure.

Memory access time Cache

decreases Programs and data can be
accessed by the CPU
Direct access

Memory access

. Memol
speed increases Y

Programs and data must
be read into memory

before they can be

memory capacity accessed by CPU.

Reduce External memory

Figure 2. Dynamic data information collection

When the access time of the memory to data is reduced,
the access speed needs to be increased, the access memo-
ry needs to be increased, and time is saved when dynam-
ic data information is accessed, and the accessed data can
be directly accessed by the CPU at this time; When the
speed of memory accessing data is accelerated, relevant
programs need to be used to read the data and convert it
into the form of memory. At this time, the accessed data
can be accessed by CPU [14]. When the memory capaci-
ty is reduced, the data access speed needs to be increased,
the data is converted into the memory form by the pro-
gram, and the data is accessed by the CPU through the
cache.

2.2. Information retrieval sorting algorithm

The software design adopts an algorithm directly facing
the retrieval object, which divides the processing of dy-
namic information into manual annotation of information,
characteristics of information content, basic attributes of
information and data sources of information. Manual
annotation of information describes the content of dy-
namic information of the entire remote distributed data-
base in the form of text [15]. The information content is
characterized by processing the original information and
carrying out corresponding matching operation; the basic
attribute of information is to store the type of file, the
memory occupied, the date of processing and some other
attribute information in the variables of the retrieval ob-
ject, and to carry out initial editing through the specified
program. The data source of information refers to the
most original information, and indexes corresponding
fields through the establishment of a remote distributed
database. The flow of dynamic information loading of
remote distributed database is shown in fig. 3.
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Figure 3. Flow of dynamic information loading

Information loading of dynamic information is an impor-
tant link. The retrieval system mainly quantifies the hu-
man visual perception non-uniformly with different com-
ponents of the color model, and effectively compresses
the dimensionality vectors. Then, the principal compo-
nent analysis method is used to reduce the dimensionality
of the whole information, and the retrieval method to
solve the multivariate variance structure through the
principal component is studied. The result is the change
rate adjacent to it. First, determine the logarithm of the
information value:

i(a,b)=In(r(ab)) 1)
Where (a, b) is the logarithm of a given point; r (a,b) is

the I value of the poin. Then calculate different convolu-
tions:
(1) Laplace convolution:

i(a,b)A* = c(a,b)
A% = {[p(a+1,b)— p(ab)]-[ p(ab)- p(a—l,b)}} )
+{[p(a.b+1)-p(ab)]-[p(ab)-p(ab-1)]}
(2) Directional derivative
i(a,b)A"=c, (a,b) €)]

Finally, a histogram is constructed:
(1) Laplace convolution:

1
H=W-=
-3 {0

(2) Directional derivative
4 1 c(ab)=i
H, = W = 5
' nZ:;aZb: {O c(a,b)#i ®)

The accuracy rate of the information features obtained
from the above algorithm is still relatively high, but at the
same time it also produces a higher dimension. Therefore,
PCA method must be adopted to reduce the dimension of

the information. First set {a,}"i=1 is a set of informa-

(4)

tion, where C is the number of several pieces of informa-
tion in the information set. a, is the vector of information
features. The training set of several samples are randomly
extracted from the whole set {a,,a;,,--.a;,} . then the

expression of the sample's average value n and cova-
riance q is as follows:

1 t
n =H§aij (6)
A:#[ail_n’aiz-n"”laim -n] (7
13 T T
n = (aii —n)(aij —n) =AA (8)

j=1
Set up y,,i=12,---,m as the eigenvector of covariance
Q, The corresponding eigenvalue is £, , so you can get:

Q=AATY, =Y, )
According to the above calculation steps, the eigenvalues
of covariance g and eigenvectors are obtained, then the
calculated eigenvectors are arranged in descending order
of magnitude according to the corresponding eigenvalues,
and the obtained eigenvalues are transformed into ma-
trices in the form of group columns
Y = QT q (10)
Yi in the formula is the feature ranking vector of dynam-
ic information retrieval. Based on the above algorithm,
the sorting and pushing of webpage retrieval information
can be effectively realized.

2.3. The realization of information retrieval of web
page subject

In order to ensure the accuracy of the information re-
trieval of the main body of the webpage, an interest mod-
el is added to the common search program to check the
searched results, and then the data of interest to the user
is presented to the user through the human-computer
interaction interface according to the optimal order. The
overall structure of personalized retrieval is shown in the
Figure 4.

There are three more functions in personalized search
than general search, namely user query agent, searcher
and user interest model. The retrieval request input by the
user is preprocessed by word segmentation, personalized
adjustment, feedback and the like, and the retrieval result
is presented to the user according to the preprocessed
retrieval request; Matching the user request with the in-
formation in the database; By analyzing the retrieval re-
quest input by the user, the key point of retrieval, that is,
the real interest of the user, is found out, so that the sys-
tem can provide services in combination with the interest
of the user, instead of simply providing services based on
retrieval words. Among them, the user interest model is
the key to realize personalized retrieval, and it is also the
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most exposed part of user privacy information. Therefore,
the recommended information is retrieved on the basis of
user interest. Therefore, this study focuses on the protec-
tion mechanism of the user interest model, that is, to real-
ize anonymity and ensure data privacy security. The
process of initial data privacy protection using differen-
tial privacy technology is shown in the following Figure
5.

Individual needs Personality search
analysis filtering

User interest
model

Computer

Network .
o Retriever
climbing

| |
‘ Indexer }—{ Index data ‘

Figure 4. Overall Structure of Personalized Retrieval

‘ Enter raw data ‘

‘ Data preprocessing ‘

Select the identifier in ‘
the data

‘ Marker generalization ‘

‘ Add laplace noise ‘

‘ Get anonymous data ‘

End

Figure 5. Initial data privacy protection process of diffe-
rential privacy technology

Based on the differential privacy technology, the primary
data privacy protection process extends the generaliza-
tion of the index indicator, and all the information that is

connected with sensitive information is completely cap-
tured. The specific retrieval steps are as follows.

Step 1: Sort each attribute value of N identifiers accord-
ing to the order from top to bottom, and conduct an expe-
rimental division between two adjacent attribute values.
Step 2, constructing an interest model equivalence group,
and calculating the leakage risk degree of each identifier
attribute in the equivalence group under the same sensi-
tive value.

A=2 (11)
n

In the formula, A is the risk leakage ratio; A is the sensi-
tive value; N is the number of tuples in the equivalent
group.

Step 3: Calculate the user weight corresponding to the
interest model of the equivalent group.

W, if:UeUp
Up(u)z ZUD(U) (12)
n

Step 4: Compare the weight value with the risk value. If
the weight value is greater than the risk value, perform
one-level generalization, and then return to Step 2 until
the weight value is less than the risk value and generali-
zation is finished.

The higher the generalization level, the stronger the gene-
ralization level, but the higher the risk of the data. The
most commonly added noise in differential technology is
Laplace noise. adding noise will interfere with the attack-
er's query operation, making the attacker unable to dis-
tinguish whether the obtained data is true or false, thus
achieving the purpose of protecting the user's privacy
data security. The addition of differential privacy tech-
nology improves the accuracy of data query, at the same
time, it also reduces the probability of identifying indi-
viduals and attributes, and reduces the error of data re-
leased by the system. Based on the above steps, accurate
retrieval of webpage information can be effectively rea-
lized.

3. Analysis of Experimental Results

In order to verify the validity of the template web topic
information automatic retrieval model based on vector
space, comparative experiments were carried out. In or-
der to ensure the experimental effect, the experimental
environment and parameters are set uniformly. Specific
experimental parameters are as follows:

Table 1. Data privacy protection effect

P value

Retrieval accuracy (%)




HEK NCCP

International Journal of Applied Mathematics and Soft Computing

Volume 6, Issue 1, April, 2020

Internet data pub-

k-degree-1-

Convergence func-

This method (%) e diversity Anonym- . Time (s)
lishing (%) ous search (%) tion (%)
0.5 80 80 80 80 10
0.6 82 83 82 84 20
0.7 87 85 86 85 30
0.8 90 88 89 86 40
0.9 95 92 91 87 50
1.0 98 95 90 89 60

Carry out comparative tests under the above experimen-
tal environment and record the test results for observation
and analysis. The specific test results are shown in the
following figure:

Accuracy% A
90

70

50

30 0-—-__

10

0 100 200 300 400 500 Mb of

This method information

Traditional method

Figure 6. Comparison test results

Observing the above detection results, it can be seen that
compared with the traditional retrieval model, the tem-
plate web topic information automatic retrieval model
based on vector space proposed in this paper has relative-
ly higher retrieval accuracy effect in the actual applica-
tion process, has higher practicability under mass data,
and fully meets the research requirements.

4. Conclusion

This paper probes into three methods for automatically
evaluating the information retrieval system in the ques-
tion and answer system. They are classification, regres-
sion and sorting. In order to improve the accuracy and
timeliness of data retrieval in the massive information
environment, 12 indexes describing the correlation be-
tween the question itself and the answer to the question
and the document are mainly studied, and the template
web topic information automatic retrieval model is opti-
mized by combining the vector space principle.
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