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Abstract: In order to improve the ability of library and information management in colleges and
universities, and improve intelligent retrieval level of books, a design method of library information

management system is proposed based on big data fusion. The phase space reconstruction technology is
used to reconstruct the feature of library and information. The feature quantity of semantic concept set of

library information is extracted, and the classification storage and information retrieval of library
information is carried out by fuzzy clustering method. The adaptive training method is used for feature
fusion, and big data fusion of library and information is realized in high dimensional feature space. The data
processing center is set up under the Linux kernel environment, the application program of the university
library information management system is developed under the Linux kernel, and the VXI bus technology is

used to transmit and schedule the university library information management information and data. Realize
the software development and design of the school library information management system. The test results
show that the design of university library information management system with this method has good

information storage and scheduling ability, and it improves the performance of library information retrieval.
In the information recall rate and recall rate and other indicators performance has an advantage.

1 INTRODUCTIONS

With the continuous development and progress of social
economy, people's demand for knowledge and culture is
increasing. As an important place and intelligence
department for document collection, document collation
and document collection, libraries provide readers with a
large amount of information cultural resources. In order
to meet the reader's reading and document collection
needs to provide an instrumental role!'). As an important
department to deal with information and provide
information services, library plays an important role in
the accumulation and dissemination of human
knowledge. With the development of computer
technology and the popularization of Internet, the
management mode of university library is also
developing towards the direction of information,
technology and network. The traditional library
management mode is difficult to adapt to and meet the
needs of the times, which affects the development of
library information management and service function. It
is necessary to set up a library and information
management system supported by information
technology and computer technology, and combine
information, management and system organically in
order to maximize library function, standardize
management and expand service. It is of great
significance to realize the intelligent management of
library and information and to study the optimization

design of library information management system in
colleges and universitiesl.

The design of library information management
system is constructed based on big data information
processing and database optimization design. The
intelligent design of library information management
system is realized. In the traditional methods, the
methods of nonlinear time series analysis, statistical
sequence analysis and piecewise regression analysis are
mainly used in the research of library information
configuration and access control modell®). Semantic
fusion methods and so on, the above methods first carry
on the non-linear time series information flow fitting to
the library information resources, through the library
information resources storage structure optimization
design to improve the throughput of library and
information resources, the balanced control and optimal
allocation of library and information is achieved, some
research results have been achieved!l. In reference [5], a
library information resources equilibrium control and
configuration model is proposed based on adaptive
screening of distributed structure, and phase space
reconstruction method is used to reorganize the structure
of storage space to improve the ability of information
management and retrieval in library, however, there are
some problems in the method of information retrieval in
library, such as too much calculation and low precision.
In reference [6], a method for optimizing the retrieval of
university library and information is proposed based on
the fusion clustering of relevance semantics, and the
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distributed structure model of wuniversity library
information retrieval node is constructed by using
directed graph model. In order to improve the retrieval
performance and the ability of information management,
the piecewise fusion fuzzy clustering method is used to
cluster library information. The global convergence of
this method is bad.

In view of the above problems, a design method of
library and information management system is proposed
based on big data. This paper uses phase space
reconstruction technology to reconstruct library and
information features, extracts feature quantity of
semantic concept set of library and information, and
realizes big data fusion of library and information in
high-dimensional feature space. The VXI bus technology
is used to transmit and schedule the information and data
of university library and information management, and
the software development and design of the school
library information management system is realized.
Finally, the test and analysis are carried out to show the
superior performance of this method in improving the
management ability of library and information.

2 LIBRARY AND INFORMATION
FEATURE EXTRACTION AND
INFORMATION PREPROCESSING

2.1. Reconstruction of Library and Information
distributed structure

In order to realize the library information retrieval and
information fusion based on big data, this paper adopts
big data information analysis method to carry on the
library information retrieval, combines the data
clustering method to carry on the book information
optimization dispatch and the information fusion!”. The
distributed structure reconstruction and data structure
analysis of library and information are realized. The two
subspaces of library and information distribution in
phase space are § and (Q respectively, which are

composed of the solution vector {s,,s,, --,s,} of fuzzy

training set. The conditional probability of the clustering
attribute of library and information is P(s;) ,
i=1,2,--.n,Q 1is composed of the solution vector
{4,,9,,--q,} of the fuzzy test set of the book retrieval
information, and the detection probability of the
corresponding library information fusion is P (q;) ,
j=1,2,--,n. In the library information management

system, the phase space reconstruction model of library
information is constructed as follows:

H(S)==) P(s;)log, P(s,) (0
i=1
H(Q)=-) P (q,)log, P,(q;) 2)
i=l1
Where, P(s;) denotes the probability that the

semantic concept set s, of library information appears

in the chaotic region § . similarly, P, (g;) denotes the
probability that the ontology feature concept set ¢, of

library information appears in the chaotic region Q. In

phase space S , the average mutual information
satisfying the condition of library and information
clustering is expressed as follows:

1(0,8)=H(Q)-H(Q|S) (3)
Where
H(Q

_ N Pu(Sie9)) Dy (5::4;)
=T PO om0 ]
@

It represents the classification attribute set satisfying
condition P , and the method of average mutual
information fusion is taken to obtain the distributed
reconfiguration structure of library and information
retrieval:

X(n)={x(n),x(n+7), -, x(n+(m-D)7)} n=1,2,--,N
6))

The adaptive training method is used for feature
fusion. The distribution locus of library and information
retrieval in high dimensional feature space is shown as
follows:

x, X, .. Xy
X X .. X
1+7 247 K+1
X=[S1,S2,"'SK] =
Xam-tyr  X24(m-1)z XM +(m-yz
(6)

Where K =N —(m—1)7, it represents the semantic

feature concept set of book information retrieval, 7 is
embedded dimension, m is the layer number of
semantic ontology attribute of book information retrieval,
s, =(x;,x, X ) is called feature vector set in

i+79° > VMi+(m-1)T

phase space.

2.2. Feature extraction of semantic concept set
of library and information

On the basis of the reconstruction of the phase space of
Library and information, the feature quantity of the
semantic concept set of books and information is
extracted®19. The fuzzy clustering method is used to
carry out the classified storage and information retrieval
of the books and information, and the statistic of the
library and information fusion is:

m=1

2

X, - Xf Hz = Z(xn<n)+lr = X,0)
=0

(7

Adaptive learning is taken in the reconstructed phase

space, the embedded dimension of the phase space is

increased from m to m+1, and the semantic feature

concept set of library and information fusion is obtained
as follows:

(m) .
= min
2 J=Ng,N,j#n

X

mn n(n) - n

R :HX
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(m+1) n 5 index!3],
Ry = ||X7](n) _Xn|2 = ;(xn(r1)+lr = X,1)
— - ® 4 SOFTWARE DEVELOPMENT AND
=\/[||Xn<n> X+ [ ene =] DESIGN OF THE SYSTEM
If R, ismuch largerthan R, , it can be used as On the basis of the design of intelligent information

a fuzzy clustering center, and it can be used as a fuzzy

clustering center. According to this property, X, is

the nearest neighbor of X,. The judgment criteria of

library and information retrieval are obtained as follows:
Norm (1):

2 2 _
R(m+l)n _Rmn _ |‘x7](n)+m1' xn+mr
3 =
R(m+])n R
Norm (2):

=R, )

(m+1)n

R
(m+1)n > Afg[ (10)

e 1T
— D lx-——)x
N ;{ YN ; "}
Where, R, =15, 4,,=2.
According to the result of feature quantity extraction
from the semantic concept set of library and information,
this paper combines big data's information fusion method

to carry out information management and optimization
retrievall!!l,

3 OPTIMIZATION OF LIBRARY AND
INFORMATION RETRIEVAL IN
COLLEGES AND UNIVERSITIES

Based on the reconstruction of library and information
features using phase space reconstruction technology, the
optimization design of library and information retrieval
in colleges and universities is carried out. In this paper,
the optimal design of library and information
management system based on big data's fusion is put
forward, and fuzzy clustering is adopted!'?. Class
method is used to store library and information, and the
feature classification set is obtained as follows:
T
J(%)) =22 (11)
4
Clustering in descending order according to the size
of the distribution of characteristic

attributes: J(yl)ZJ(YZ)z“'ZJ(X;I) , taking the
minimum eigenvalue as the clustering center, the data
point YL is obtained. Band the feature distribution

vector of information retrieval is obtained as:

W:[ylayzs'”syd] (12)
Optimized information classification set is:
n n 2
F=2X,. 0= () (13)
k=1 k=1

Thus, the big data information fusion of library and
information management is realized, and the
performance of library information management is
analyzed with recall rate, load and time cost as test

retrieval and data fusion algorithm in university library
and information management, the software development
and design of library information management system
are carried out, and the data processing center is
established under the environment of Linux kernel. The
application program of university library and information
management system is developed under the Linux kernel,
and the data transmission and scheduling of university
library information management information is carried
out by using VXI bus technology!'*!. The software design
of library information management system mainly
includes program compiling module and bus driver
module. The data cache is designed by MySQL, and the
library information is read and received in real time by
combining TCP/IP server and A / D conversion protocol.
Send control, call free irq() function to realize the
cross-compilation of library information management
program. This paper adopts the design method of
three-layer network system, adopts radio frequency tag
identification technology and information scanning
technology to collect book resource information in the
perceptual layer of book information, and inputs the
collected book resource information into the middle
layert'3. Adaptive processing, using the above designed
library and information resources mining algorithm,
resource optimization fusion and integration processing,
in the network layer of adaptive transceiver conversion
control, according to the above design, get the
construction of this paper. The software development
flow of college library and information management
system based on big data is shown in figure 1.

Information management system
initialization initialize()

* 711 book

System definition, loading ACF information access
files

def$3()

‘ Information Fusion ‘

‘ Configure() ‘ ¢
Dat tructi
‘ Run() ‘ atabase construction

End

Exit cycle

Figure 1 Software development and design flow of the system

5 EXPERIMENTAL TEST ANALYSIS

In order to test the superior performance of the system
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designed in this paper in the realization of library and
information management in colleges and universities, the
system is debugged and analyzed. The experiment is
built on the embedded Linux kernel platform, and the
command source install is compiled. Install drivers for
data loading and program loading, test the accuracy of
library and information retrieval at the main interface of
the information management system, the interval of
sampling time for library and information is 2.5s, the
scale of test set is 1200 Gbit, the sample length of big
data training set is 1024, the embedded dimension of
phase space reconstruction of information retrieval is
m=4, and the data clustering distribution interval is
[0,1000] According to the above simulation
environment and parameter setting, the university library
information retrieval is carried out, and the original
collection datzjlk set is shown in figure 2.
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Figure 2 Time-domain sampling waveform of library
information

The sampling waveform of figure 2 is taken as input, the
performance test of information management function is
carried out, and the results of comparison of the precision of
library and iilformation management are shown in figure 3.
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Figure 3 Comparison of checking performance

Figure 3 shows that the design of University Library
and information management system is carried out by
this method, and the accuracy rate of information
retrieval is higher and the performance is better.

6 CONCLUSIONS

In this paper, a design method of university library and
information management system based on big data
fusion is proposed. This paper adopts phase space
reconstruction technology to reconstruct library and

information features, extracts feature quantity of
semantic concept set of library and information, uses
fuzzy clustering method to classify, stores and retrieves
library information, and adopts adaptive training method.
The data processing center is established under the Linux
kernel environment, the application program of the
university library information management system is
developed under the Linux kernel, and the VXI bus
technology is used to transmit and schedule the
university library information management information
and data, so as to realize the school. Software
development and design of library and information
management system are obtained. The test results show
that this method has good information storage and
scheduling ability, improves the performance of library
and information retrieval, and has good performance in
information recall and recall rate. The research results
show that the good application value of the design
system.
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