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Abstract:

The purpose of this paper is to promote the development of a smart campus using the fuzzy
comprehensive evaluation method. The method discusses and analyzes three aspects of a university's
smart campus environment construction, including infrastructure, support platform and institutional
mechanism, and determines the weights of each dimensional index by combining the method of expert
consultation, calculates the fuzzy affiliation degree of each dimension by using the fuzzy comprehensive
evaluation method, establishes the matrix and analyzes the evaluation results. As a result, 17% of the
affiliation degree of the intelligent environment construction of a university was calculated as "budding
stage”, 39% as "integration stage", 23% as "integration stage”, 21% are in the "innovation stage".
According to the maximum affiliation degree, the comprehensive evaluation level of a university's
intelligent campus environment construction can be determined as the “integration stage". Conclusion
The evaluation model of smart campus environment construction built by multi-level fuzzy
comprehensive evaluation method is relatively objective and reasonable, and the evaluation results can
better guide the construction and improvement of smart campus development.
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I. INTRODUCTION

In recent years, the informatization construction of higher education institutions in China has made
great progress, from the initial stage of computerization characterized by a stand-alone information system
to the stage of campus network construction, and then to the stage of digital campus construction. In the
last two years, the informatization of colleges and universities began to enter the stage of intelligent
campus construction [1]. Each stage is led by the development of the computer hardware environment,
which subtly changes our campus informatization environment [2], therefore, the establishment of this
model can effectively evaluate whether the development stage and level of the digital campus environment
in which a university is located is in line with the orderly promotion of the smart campus construction.
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Il. SMART CAMPUS ENVIRONMENT BUILDING MATURITY RATING AND
CHARACTERISTICS

In the process of construction, the smart campus revolves around service informatization, and there is
no clear guiding document to rely on [3], in order to help universities correctly understand the
development stage and development level of their smart campus environment construction, this paper,
based on the models of CMM and SCCMM and combined with the actual situation of [4]information
construction of a local university, carries out 3 dimensions from infrastructure, support platform and
institutional mechanism Evaluation, the construction of smart campus environment is divided into 4 stages.
As shown in Table 1.

TABLE 1. Building a Smart Campus Environment

name
Level Phase Description Key Features
(of a thing)
germinal Some of the wisdom-based technologies | Spontaneous,
1 are used in a few business areas, in individual,
stage isolation from each other. isolated

Multiple smart class technologies are  |Organized, scaled
integration used at scale in multiple business areas application,

2 phase and are already interconnected with each | integrated whole
other for system integration. station
. . There are deep applications of smart class Various business
integration A . areas, deep
3 technology in all business areas, where S
phase . applications,
business and technology converge.
convergence
With IT support, the school's education
and teaching model, research and . .
. . . Deep integration
innovation collaboration model, and management
4 o X and model
phase and decision-making model have all been . )
innovation

innovated with a significant IT
contribution.

I11. METHODOLOGY FOR THE ESTABLISHMENT OF EVALUATION INDICATORS

The construction of a university's smart campus is a complex system project, and the architecture of a
smart campus is the design reference for the construction of a smart campus, and the framework model for
the design of a smart campus environment is shown in Figure 1 below. In order to make a local university
have a clear understanding of the development status of its smart campus environment construction, we
need to establish uniform rules to establish the determination model from 3 dimensions: infrastructure,
support platform, and institutional mechanism.
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Fig 1: Framework model of a smart campus environment in a university

3.1 Infrastructure

Campus network construction: college campus weak electrical pipe network, integrated wiring to meet
the needs of intelligent campus applications and other observations [5].

Datacenter construction: Datacenter room construction standards and architecture, data center

reliability and utilization, use of cloud computing, meeting business system usage requirements, and other
observations [5].

Public terminal construction: campus network access mode and coverage, campus bandwidth per capita,
degree of wireless coverage, deployment of intelligent security systems, and other observations [6].

3.2 Support platform
Construction of a basic service platform: a unified framework of information standards and norms
within the school has been built, and data exchange and sharing systems and other observatories have been

built using data centers [7].

Construction of basic business platform: realize cross-platform unified and integrated identity
authentication for different business systems and support single sign-on and other observation points.

3.3 Institutional mechanisms

Organizational safeguards: standardized management structure, rules and regulations, and other
observations

Mechanism security: Observations such as funding and talent security for information technology
construction.
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According to the evaluation indicators in different dimensions, we set the weight benchmark scores and
set relatively fixed observation points for each secondary indicator, but with the construction of smart
campus and the update and iteration of information technology and dynamic enhancement, the weight scores
can be adjusted accordingly [8-9].

IV. INTEGRATED EVALUATION APPLICATION PROCESS
4.1 Fuzzy comprehensive evaluation of smart campus environment construction

First, the decision set, i.e., the evaluation rating set v = {budding stage, integration stage, convergence
stage, innovation stage} and the evaluation indicators for the rating dimensions were determined as
U= {u1,uz, ...u3}, and then the expert leaders of the computer information center filled out the maturity
survey form for the construction of the smart campus environment (see Table 2).

"1 T2 Tlm

T T, 2m
R={"1 T2 #(1)

: : T3m

™1 Tn2 o Tam

TABLE I1. Smart Campus Environment Building Maturity Surve

Primar Three Fusi
y Primar | Secondary | Second Three level level Embr | Integr on Innov
evaluat y evaluation ary o . yonic | ation ation
) . . : evaluation index | weigh stag
ion weight index weight i stage | phase o stage
index
wired network | 5 | 01 | 01| 08
coverage
wireless network 0.20 05 0.4 01 0
campus coverage
network 0.13 Camop“eia”t?;"r‘]’ork 020 | 01 | 02 | 04| 03
construction cam pus network
Infrastr | oo P o 020 | 02 | 02 | 01| 05
ucture - campus network
P 020 | 01 | 02 | 03| 04
technology
data center 017 | © 01 | 02 | 07
data center 8 machine room
construction 0.15 Server. 0.33 0 0 0.3 0.7
configuration
memory 0.33 0 0.1 0.5 0.4
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configuration
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0.1
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Support
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basic service
platform
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service system
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website group
management
system
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unified
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system
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leading
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technical support
service system

0.29

0.5

0.2

0.3

think tank system
construction

0.14

0.6

0.2

0.1

0.1

1269




Forest Chemicals Review

www.forestchemicalsreview.com

ISSN: 1520-0191

Sept-Oct 2021 Page No. 1265-1272

Article History: Received: 10 August 2021, Revised: 25 August 2021, Accepted: 05 September 2021, Publication: 31 October
2021

construction 021 | 04 05 | 0.1 0

planning
Mechanism management | 451 | 01 | 06 | 03| 0
0.17 system
Quarantee decision makin
aKING | 014 | 04 | 05 |01 | o0
mechanism

financial support | 0.30 0.2 0.5 0.2 0.1

assessmentand | ., | o5 | 02 | 02 | 01
Incentive

where v is the set of evaluation ratings, m is the number of elements in v, u is the set of evaluation
indicators, and p is the number of elements in u [10]; determine the weight vector of evaluation indicators
uas A = (aq,ay asz -+, ap,), then the fuzzy affiliation of this rating dimension
1 Tz *° Tim

1 T2 Tom .
B;=A;°R = (al, a,,as ---,ap) : . E ,({A=1,-,5)#(2)
Thi T2 " Tam

The fuzzy matrix for the single-factor secondary evaluation of each dimension is.

0.18 0.40 0.20 0.22
Rlnfrastructure =10.02 0.57 0.32 0.10 #(3)
0.10 0.52 0.20 0.18

0.17 038 023 0.22
Rsupportptatorm = {025 028 014 0.30) *®)

0.51 0.01 0.19 0.29

Rinstitutional mechanism = {0.29 0.04 019 0.48} #(5)

The experts gave the following weights to the secondary evaluation indicators for each dimension.

Alnfrastructure =(0.28 0.44 0.28)#(6)
ASupport platform = (0.17 0.28)#(7)
Alnstitutional mechanism — (0-5 0-5)#(8)

B1, B2, B3, B4, B5 Construct a composite evaluation matrix based on the set of evaluation factorsU =
{U1,U2,U3, U4}using the composite evaluation matrix of single factors, and C is the composite evaluation
result.

A=(0.6 0.26 0.14)#(9)
B,
C=A° {Bz} #

Bs
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0.09 0.51 0.25 0.16
= (0.6 0.26 0.14)°40.23 0.33 0.19 0.26¢#
0.40 0.03 0.19 0.38

=(0.17 0.39 0.23 0.21)#(10)

4.2 Analysis of evaluation findings

By calculating the fuzzy synthesis of the overall set of R, we analyzed the comprehensive evaluation
results of smart campus environment construction: the proportion of those belonging to the "budding
stage" was 17%, the proportion of those in the "integration stage” was 39%, the proportion of those in the
"integration stage" was 23%, and the proportion of those in the "innovation stage" was 21%. The
proportion of the "integration stage™ is 23%, and the proportion of the "innovation stage" is 21%. It can be
seen that the comprehensive evaluation grade of the university's intelligent campus environment
construction is in the "integration stage".

V. CONCLUSION.

In summary, the analysis and research of the fuzzy-based maturity evaluation system of wisdom
campus environment construction, the model is in line with the actual situation of wisdom campus
development, can better reflect the next step of wisdom campus development construction and
improvement goals, and has the promotion and guidance significance to guide the systematic construction
and evaluation of wisdom campus. Bibliography.
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