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University education is a hot topic of research in this era of outcome-based education in a learning-centric atmosphere, as people
struggle for a higher quality of life and technological advancements. +e key problems remain in structuring the teaching staff to
achieve optimal information transmission and quality. Existing research aims to improve the quality of teaching of the staff, but
majority of them fail to achieve their objectives. Multiobjective (MO) optimization has attracted researchers’ interest, particularly,
in the context of performance monitoring and improving teaching quality. +e goal of this research is to look into techniques for
improving academic accomplishment through the planning structure of university teaching staff. I have adopted the Jaynes
maximum entropy principle and fuzzy entropy concept to solve the structural optimization problem in the development of
teaching staff in colleges and universities. +e objective function and constraints in multiobjective optimization are determined,
and the multiobjective optimization issue in the development of teaching staff structure is solved using the nondominated sorting
genetic algorithm (NSGA-II) multiobjective genetic algorithm. +e results show that the optimized structure of the teaching staff
can reflect the goal of the construction of the teaching staff in colleges and universities and provide a scientific basis for the
construction and planning of the teaching staff.

1. Introduction

As an important part of the national innovation system,
colleges and universities are the main power source to
implement the strategy of rejuvenating the country through
science and education and the strategy of strengthening the
country through talents [1]. +e level of college teachers and
the degree of their enthusiasm are directly related to the
quality of talented graduates and correlated to the devel-
opment of colleges and universities. With the aggravation of
social competition, the social demand for higher education is
gradually increasing. How to improve the overall level of
university teachers and the quality of personnel training and
scientific research level has become a core link in the
management of colleges and universities in China. In the
process of teaching staff construction, the size of the team,
the structure of professional title, the structure of age, and
the structure of educational background will affect the level
of teaching staff. According to the goal of the construction of
university teachers, set by the ministry of education, the

structure of university teachers should be more reasonable
and standardized, and the overall quality should be greatly
improved [2].+erefore, the construction of teaching staff in
colleges and universities should guide the introduction,
cultivation, and use of talents through medium- and long-
term planning according to reasonable indicators, to achieve
the balanced optimization goal of stable scale, strong in-
novation ability, more teaching, and scientific research
output, reasonable salary, harmonious internal relations,
and strong sustainable development ability of the whole
team [3]. Based on the importance of the above factors, an
optimization technique is needed to achieve the goals of
university teachers and improve their overall teaching
quality.

Optimization is the process of finding the best solution
or optimal value from a given problem. +e optimization
problems include looking for maximum or minimum value
or using one objective or multiobjectives. Problems that have
more than one objective are referred to as multiobjective
optimization (MOO). +is type of problem is found in
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everyday life, such as education, mathematics, engineering,
social studies, economics, agriculture, aviation, automotive,
and many others [4]. Based on the principles of rationality,
high efficiency, and dynamic, this paper proposes a multi-
objective optimization method based on fuzzy entropy,
which takes advantage of the importance of professional title
structure, educational background structure, and age
structure in the level of teaching staff and systematically
considers the collaborative optimization of each substruc-
ture [5]. To solve the multiobjective optimization allocation
problem of the planning staff, this research work strives to
provide a scientific basis for the planning of the goal of the
construction of teaching staff in colleges and universities
with the following summarized contributions [6]:

(i) Use multiobjective optimization algorithms to
evaluate the system performance.

(ii) Employ maximum entropy to optimize the orga-
nization of the teaching personnel. In addition,
optimize each objective function using the multi-
objective genetic algorithm NS-GA-II (based on
nondominated sorting).

(iii) To provide several objective functions and con-
straints of the teaching staff’s construction from the
perspectives of professional title structure, educa-
tional background structure, and age structure and
to solve the multiobjective structural optimization
problem in the teaching staff’s structure, use the
multiobjective genetic algorithm NSGA-II.

(iv) Apply the optimization model to a real-world ed-
ucation system.

(v) Provide efficient system operation for planning the
structure of university teaching staff.

+e rest of the paper is organized as follows. Section 2
represents the related work. Section 3 highlights the uni-
versity education system and strategies for optimizing the
structure of teaching staff, while Section 4 illustrates the
simulation results and experimental analysis. +is paper is
concluded and research directions for future are provided in
Section 5.

2. Related Work

University teaching capacity building, which was tradi-
tionally limited to more developed countries, is now be-
coming a more significant responsibility in both developed
and developing countries [7]. In particular, for countries and
institutions that are just getting started or striving to im-
prove their research capability and capacity, the university
teaching management expertise is critical for growing or-
ganizational research capability. Despite this, university
teaching administration has been described as “uncharted
territory” [5], “mostly untapped territory,” and a “modestly
recognized” study issue [8]. Teachers are the main allocation
resources in the allocation of teachers. +e in-depth analysis
and mining of teachers’ data and the basis of decision-
making in education management are the basis of building a
teacher allocation model. +rough the analysis of teachers’

data, it is necessary to accurately evaluate teachers and
quantify their teaching ability to improve the quality of
education and teaching, which is of great significance to
teachers’ personal development and students’ enjoyment of
high quality and good education [1]. +e purpose of teacher
evaluation is to provide a basis for educational decision-
making. +e evaluation results should reflect the real situ-
ation of teachers and the feedback of students. At present,
the evaluation system of teachers in various regions and
schools mainly quantifies the evaluation indexes of teachers
first and then calculates the average score. +e evaluation
data come from daily surveys and questionnaires and form
several simple numbers to measure teachers’ teaching
ability. +is evaluation method is more reliable, but it does
not make full use of these evaluation data. +ere are also a
variety of research methods using a clustering algorithm to
establish teacher evaluation or teaching-quality evaluation
model. Multiobjective optimization [6] has been used in
previous studies to overcome this challenge. Multiobjective
optimization [4] is a method for finding the best solution
that meets numerous goals. It can emerge as a Pareto so-
lution [9] that consists of a group of complementary options.
+e researchers in [10–12] have solved multiobjective op-
timization in building upgrade planning problems by
constructing the collection-complementary options and by
employing a nondominated sorting genetic algorithm
(NSGA-II) among the evolutionary algorithms. +e con-
vergence performance of NSGA-II is reduced while
addressing the optimization problem with four or more
objectives [1]. +ese research methods regard teachers as
multidimensional data objects composed of multiple eval-
uation indexes, use clustering algorithm to get clustering
results, and achieve the purpose of evaluating teachers by
analyzing the distribution of evaluation indexes in clustering
results. It is very important to select the elements that can
accurately describe the characteristics of university teachers,
which is of great significance to cultivate high-quality talents
and produce high-level research results [3]. At the same
time, it is one of the necessary steps to establish the index of
evaluating the level of teaching staff. Usually, when evalu-
ating the basic quality of university teachers, we need to
consider several important indicators. +e goal of this re-
search is to seek optimization techniques to improve the
quality of university teaching staff.

3. University Education System and
Strategies for Optimizing the Structure of
Teaching Staff

+is section explains the university education system, in-
cluding the roles and structures of university faculty [1].
Following that, I go over various ways for optimizing the
instructional staff organization. +ese solutions are broken
down into two categories: fuzzy set/fuzzy entropy of
teaching staff organization and multiobjective optimization
using a genetic algorithm. Finally, I describe a multi-
objective optimization method based on a genetic algo-
rithm that I suggested.
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3.1. University Education System. Education is a type of
learning where a collective’s abilities, habits, and informa-
tion are passed down from generation to generation through
training and education [3]. Education is the most significant
thing in a person’s life since it instills in them the attitudes
and knowledge that will allow them to progress profes-
sionally and personally throughout their lives.

Improving the general level of university teachers and
then improving the quality of personnel training and sci-
entific research is what planning the structure of university
teaching staff entails. Before I get into the details of my
model, let us take a look at each person’s position and
structure in university teaching, as well as their academic
background, age, and academic relationship [13]:

(i) PhD associated: PhD associated is full-time edu-
cational employment with a definite tenure.

(ii) Professor: professorships are full-time positions, but
part-time positions are also available. Research
(including publication/academic distribution re-
quirements) and research-based teaching are the
primary tasks of a professorship. Research-based
public-sector consulting could be part of the job
description. It could also include sharing knowledge
with society, as well as taking part in public debates.
Professors may also be in charge of research, course
and study program administration, mentoring and
supervision, and academic evaluation. In most
cases, a professorship is permanent; although, in
extraordinary circumstances, it may be temporary.
+e university determines the specific weighting of
the various obligations. +e relative importance of
various duties may change with time.

(iii) Associate professor: the main tasks of an associate
professor are research (including publication/aca-
demic communication requirements) and research-
based teaching (with related examination duties). In
addition to studies and research-based teaching, the
role may include knowledge sharing with society,
which may include public discussion. Associate
professors may also be in charge of research, course
and study program management, mentoring and
supervision, and academic evaluation. +e specific
weighting of the various obligations is determined
by the university. +e relative importance of the
various responsibilities may change with time.

(iv) Lecturer: the lecturer role is part-time employment
that focuses mostly on teaching. +e goal of a
lectureship is to allow lecturers with appropriate
practical experience or high-level qualifications to
work as lecturers. Lecturers must develop and teach
courses on their own, following the university’s
guidelines for lecturing, exams, and other evalua-
tions. Candidates for lectureships are evaluated
based on their teaching experience. It is possible to
work on a permanent or temporary basis. Within
the agreed-upon framework, the particular amount
of working hours and any engagement in tests, etc.,
are set for each semester [14].

Now, I explain different structures such as tile, educa-
tion, age and academic relationship in university teaching as
in Figure 1.

(i) Title structure: it refers to the proportion of pro-
fessors, associate professors, lecturers, and teaching
assistants in the teaching staff of colleges and uni-
versities [3]. +e structure of professional titles
reflects the quality of teachers and the tasks they can
undertake. +e grade of university teachers’ pro-
fessional titles reflects the academic level of teachers
and the level of their teaching and scientific research
ability, while the structure of professional titles can
reflect the overall academic level and tasks of uni-
versity teachers. Different types, different founda-
tions, and tasks of colleges and universities have
different professional title structures of teaching
staff.

(ii) For colleges and universities striving to build re-
search-oriented universities in China, the best
structure of teachers’ professional titles should be an
inverted pyramid structure. +is is because, while
ensuring the quality of teaching and scientific re-
search, we need to improve the education, teaching
ability, and research level of existing teachers to
optimize the promotion conditions of existing
teachers’ professional titles. +is increases the
number of professors to achieve the inverted pyr-
amid structure standard of teaching staff title in
research universities.

(iii) Educational structure: academic structure refers to
the proportion of graduates with a doctoral degree,
master’s degree, and bachelor’s degree or below.+e
educational background and degree of university
teachers are important marks of their theoretical
level, research level, and potential innovation
ability. +e academic structure can not only reflect
the professional quality of university teachers but
also indicate the potential ability of teachers and the
development trend of school education and
teaching level. +e teaching staff of colleges and
universities should be mainly composed of doctoral
students and master students. +eoretically speak-
ing, the higher the proportion of highly educated
teachers in the teaching staff, the higher the quality
of education and teaching and the level of research.
+erefore, some high-level research universities
take the doctor’s degree as a necessary condition for
teachers.

(iv) Age structure: it refers to the age composition of
college teachers [2]. +e age structure of teaching
staff can reflect the vitality and potential of edu-
cation, teaching, and scientific research, as well as its
comprehensive strength and creativity. A reason-
able age structure of teaching staff should be the
balanced distribution of the number of teachers in
all age groups, and the number of teachers in the
best age group (36–50 years old) should be higher
than that in other age groups. +e age structure of
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university teachers directly affects the continuity
and inheritance of the team. Generally speaking, the
teaching staff in colleges and universities should
form a reasonable academic echelon of the old,
middle age, and young, and the age distribution of
the teaching staff should be in a normal curve.
According to the relevant data, the proportion of
teachers in different age groups is as follows: 25%
are under 35 years old, 50% are 36–50 years old, and
25% are over 51 years old. +e average age of
university teachers should be controlled at about 40
years old, and the average age of professors and
associate professors should be controlled at 50 and
45 years old.

(v) Structure of academic relationship: it refers to the
structure of the type, level, and distribution of the
graduation colleges and majors of a certain degree
education among the teachers in colleges and
universities [1]. Promoting the optimization of the
academic structure of the teaching staff and making
the team members come from different regions and
different types of colleges and universities, with the
interdisciplinary and multitype of the professional
knowledge system, will inevitably make colleges and
universities have a hundred flowers blooming ideas
and characteristics of education and teaching. In the
analysis and evaluation of the structure of teaching
staff in colleges and universities, the structure of
professional title, educational background, and age
are the most important factors, and these three
substructures restrict each other. +e optimization
of one structure often means the constraint of other
objectives.

According to the above, the focus of this study is on
multiobjective optimization of these three substructures,
to improve the structure of professional title, academic
background, and age. Furthermore, the educational
background and age structure should be balanced and
optimized.

3.2. Strategies for Optimizing the Structure of Teaching Staff.
In today’s dynamic and competitive climate, strategic
management is critical for educational institutions. It has
been employed in a variety of quickly changing circum-
stances. Both are employed in the sphere of education,
particularly, among university lecturers. Furthermore, the
strategy implementation process, which focuses on the
formation of the university’s vision, mission, and teaching
staff quality, is an important aspect of strategic management
that is often disregarded [15]. For optimization the structure
of teaching staff, I have used maximum entropy.

As per [16, 17], the maximum entropy principle (MEP) is
a strong reasoning principle that enables one to identify the
probabilities that define a system based on the information
available, which is typically in the form of averages of
random variables of interest. It is founded on the following
principles:

(i) +e system’s enumeration states i� 1, ..., N
(ii) +e addition of one or more functions that convert

the system’s available information into probability
restrictions, such as f(p)� c, where c is a vector of
average values

(iii) Develop the overall function that measures the
uncertainties associated with a probability distri-
bution candidate

Maximum entropy states that if the structure of pro-
fessional title, the background of education, and the ages of
teaching staff are reasonably allocated then the fuzzy entropy
corresponding to the structure of these may be reaching to
maximum [6]. +erefore, this paper first calculates the fuzzy
entropy of title structure, education structure, and age
structure and uses them as the objective function of eval-
uation. After that to realize the balanced optimization of
each objective function, the multiobjective genetic algorithm
NS-GA-II (based on nondominated sorting) is used to
optimize each objective function. +e Pareto optimal so-
lution set of fuzzy entropy of each structure is obtained, to
determine the balanced optimal allocation of each structure
in the teaching staff.

3.2.1. Fuzzy Set and Fuzzy Entropy of the Structure of
Teaching Staff. Fuzzy sets are similar to sets with pieces that
have varying degrees of membership. As an expansion of the
classical notion of set, fuzzy sets were developed separately in
1965 [18, 19]. Entropy, on the contrary, is a measure of a
system’s dysfunction. Using flavors of entropy to improve
algorithms ranging from decision trees to deep neural
networks has demonstrated to increase speed and perfor-
mance because it is much more dynamic than other more
inflexible measures such as correctness or even means
squared error [19]. To define JAYNESmaximum entropy for
the proposed system, let us assume that θ � θ1, θ2, . . . , θn 

be the parameter space corresponding to the structure state
of the teaching staff (p1, p2, . . . , pn) which is a probability
distribution on it; then, the uncertainty degree of the
structural state can be used as the probability distribution

Dean

Professor

Associate Professor

Lecturer

Teaching Assistant

Figure 1: Structure of university teaching staff.
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(p1, p2, . . . , pn) expressed by the Shannon entropy defined
by



n

i

pilnpi. (1)

For the fuzzy set, letU be a universe. A fuzzy setA onU is
a mapping from u to the interval [0,1] such that
μA: U⟶ [0, 1] denotes the value range. For x ∈ U, μA(x) is
called the membership of x to A, and μA(·) is called the
membership function of a. +e fuzzy entropy of fuzzy event
A can be defined as

H(A) � − 
n

i�1
μA xi(  · pilnpi. (2)

In equation (2), pi(i � 1, 2, . . . , n) n) is a fuzzy event A,
which has some independent probability distribution of
possible states and satisfies



n

i�1
pi � 1. (3)

From the above equation, it is cleared that a certain
probability distribution P (i� 1,· · ·, n) can be selected to
maximize the fuzzy entropy day (a) of fuzzy event A so that
the selected probability distribution is theminimum possible
estimation based on the given information.

In order to realize the balanced optimization of multiple
objectives in the teaching staff, in this research work, I have
chosen the fuzzy entropy of title structure, education
structure, and age structure as the objective function of
multiobjective optimization. +erefore, keeping in view of
the above, this paper defines the following three basic do-
mains to plan the desired structure of university teaching
staff with the help of the maximum fuzzy entropy method
[20, 21].

Domain 1: in this domain, I define the set for title
structure of the university teaching staff based on my
proposed optimization method. For this purpose, the
title set U1 � {Professor, associate professor, lecturer,
teaching assistant}. +e number of elements n1 of title
set U1 is 4, that is, the cardinality of the set |U1| � 4.
Domain 2: in this domain, I have defined a set for
education structure of the university teaching staff
based on my proposed optimization method. Let us

assume that academic degree set U2 � {doctor, master,
undergraduate and below}. +e number of elements n2
of academic degree set U2 is 3, that is, the cardinality of
the set |U2| � 3.
Domain 3: in this domain, I have defined a set for age
structure of the university teaching staff based on the
proposed optimization method. Let age set U3 � {< 30,
30–40, 40–50, >50}; the number of elements n3 of age
set U3 is 4, that is, the cardinality of the set |U3| � 4.

As the different professional titles, educational back-
ground and age have different effects on the level of teaching
staff [22]. +erefore, I have defined three fuzzy sets below:

(i) In my scheme, the fuzzy set, T, represents the degree
set of different professional titles, and its mem-
bership degree can be seen in the following
equation:

μT(x) x ∈ U1( . (4)

(ii) Besides fuzzy set T, the fuzzy set E represents the
degree set of different educational background, and
its membership degree can be written as

μE(y) y ∈ U2( . (5)

(iii) Similarly, fuzzy set A represents the degree set of
different ages of the proposed university teaching
staff, and its membership degree can written as

μA(x) x ∈ U3( . (6)

When the distribution of the structure of professional
title, educational background, and age has been determined,
then the proportion of teachers with professional title I,
educational background J, and age K is given by
Pijk(i � 1, 2, . . . , n1; j � 1, 2, . . . , n2; k � 1, 2, . . . , n3).

Here, Pijk satisfies



n1

i�1


n2

j�1


n3

k�1
Pijk � 1. (7)

In light of equations (4)–(6), the proposed fuzzy entropy
of professional title structure, educational background
structure, and age structure are presented by equations
(8)–(10):

H(T) � − 
n1

i�1
μT xi(  · 

n2

j�1


n3

k�1
Pijk

⎛⎝ ⎞⎠ · ln 
n2

j�1


n3

k�1
Pijk

⎛⎝ ⎞⎠⎡⎢⎢⎣ ⎤⎥⎥⎦, xi ∈ U1( , (8)

H(E) � − 
n2

i�1
μE yj  · 

n1

i�1


n3

k�1
Pijk

⎛⎝ ⎞⎠ · ln 
n1

i�1


n3

k�1
Pijk

⎛⎝ ⎞⎠⎡⎢⎢⎣ ⎤⎥⎥⎦, yj ∈ U2 , (9)
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H(A) � − 
n3

i�1
μA zk(  · 

n1

i�1


n2

j�1
Pijk

⎛⎝ ⎞⎠ · ln 
n1

i�1


n2

j�1
Pijk

⎛⎝ ⎞⎠⎡⎢⎢⎣ ⎤⎥⎥⎦, zk ∈ U3( . (10)

According to the proposed maximum entropy principle
[23], if the title structure, education background structure,
and age structure in the structure of university faculty reach
the optimal and reasonable allocation, then the fuzzy en-
tropy corresponding to each faculty structure reaches the
maximum. +is means that the multiobjective optimization
model can be expressed by

(vp)

maxH � [H(T), H(E), H(A)]
A

s.t. 

n1

i�1


n2

j�1


n3

k�1
Pijk � 1, 0≤Pijk ≤ 1

i � 1, 2, . . . , n1; j � 1, 2, . . . , n2; k � 1, 2, . . . , n3( 

.

⎧⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎩

(11)

3.2.2. Multiobjective Optimization Based on Genetic
Algorithm. In the previous section, I have calculated the
fuzzy entropy of title structure, education structure, and age
structure and used them as the objective function of eval-
uation. Now, in this section, I explain the multiobjective
genetic algorithm NS-GA-II (based on nondominated
sorting) in detail to optimize each objective function.

It is difficult to evaluate the advantages and disadvan-
tages of the solution derived from multiobjective problem
objectively [24]. +is is because of the mutual restriction
(through the decision variables) among the objectives in the
multiobjective optimization problems. At the same time, the
solution of multiobjective optimization problem is not
unique, but there is an optimal solution set, and the elements
in the set are Pareto optimal solution or efficient solution.
Furthermore, the elements in the Pareto optimal solution set
are not comparable to each other for all objectives.

In this paper, I have used the NSGA-II algorithm based
on Pareto optimal solution to solve the problem. Besides, the
fuzzy entropy of professional title structure, academic degree
structure, and age structure in the structure of university
teaching staff is taken as the objective function so as to obtain
the optimal allocation of professional title structure, aca-
demic degree structure, and age structure. +e main steps of
the proposed NSGA-II algorithm are as follows, and its flow
can be seen in Figure 2.

(i) Randomly generated initial population P0,t � 0

(ii) +e progeny P0 of population Q0 was generated,
and the population size was N

(iii) Combine parent and offspring population,
Rt � Pt⋃


Qt

(iv) Generate all nondominated fronts of
RtF�(F1,F2,· · ·)

(v) +e congestion comparison operator pn is used to
sort all nondominated fronts

(vi) Choose n best to deconstruct into new population
Pt + 1

(vii) A new offspring population Qt + 1 was created by
selection, crossover, and mutation

(viii) t� t+1
(ix) If the maximum propagation algebra is reached,

the algorithm is terminated; otherwise, step (iii) is
executed

Figure 2 can be explained in following phases:

Phase 1: the initial parameter input is treated within the
first phase. System integration parameters and NSGA-
II configuration parameters are among these parame-
ters. +e majority of system parameters are determined
by the type of facility, technical parameters, economic
parameters, system operation strategy, and so on. +e
size of the population (pop), the number of iterations
(t), crossover probabilities, and mutation and distri-
bution indices of crossover and mutation procedures
are among the NSGA-II parameters.
Phase 2: the second phase is about the initialization of
the population which is based on the initialization in
phase 1.
Phase 3: this phase is about the operation plan and
objective function, which computes the individual
fitness function.
Phase 4: phase 4 reserves some of the candidate so-
lutions according to fitness in a fresh population and
rejects others.
Phase 5: phase 5 is about crossover and mutation
processes. A fresh population is gained by crossover
and mutation operation of population. +en, compute
the individual fitness function in the population.
Phase 6: phase 6 produces a new population. +e new
population is attained by considering the rank value
and crowding distance.
Phase 7: phase 7 is concerned with the end condition
decision. When the maximum evolutionary generation
is satisfied, the individual with the maximum fitness
gained in the evolution procedure is taken as the op-
timal solution output, and the calculation is ended.

4. Simulation Results and
Experimental Analysis

+is section of the paper represents the experiments per-
formed and the simulation results carried out via those
experiments. Multiple simulation experiments were con-
ducted to plan the university teaching structure with the help
of multiobjective optimization method, i.e., maximum en-
tropy andmultiobjective genetic algorithmNS-GA-II (based
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on nondominated sorting). I established a university
teaching planning structure model for teaching staff for
education sectors in real environment. Multiple experiments
were performed by using various parameter settings. Among
the experiments and simulation results, the top two are
discussed here. All the experiments have been performed on
a Laptop computer (Dell Core-i5, 7th generation, having a
processor of 2.7GHz, RAM of 32GB, and the operating
system on which it operated was Windows 7).

4.1.CalculationProcess. In the process of calculation, for the
problem of membership value in maximum entropy, the
membership value is obtained by questionnaire survey and
fuzzy statistical method [25]. +e parameters of NSGA-II
algorithm are determined according to the following
principles:

(i) A real parameter vector corresponds to a chro-
mosome, and a real number corresponds to a
gene

(ii) +e initial value assigned to each variable is located
in [0, 1] interval and the initial value of each variable
is generated by random function

(iii) +e fitness function is determined according to the
fuzzy entropy of professional title, education
background, and age

(iv) +e genetic operator, the selection operator, the
crossover operator, and the polynomial mutation
operator are used, respectively

(v) +e population size was 1000, the variation prob-
ability was 0.2, the crossover probability was 0.9,
and the generation was 200

4.2. Result Analysis. In the teacher allocation model, when
the search space is large and the number of iterations is
limited, the algorithm is easy to fall into local optimum, so
mutation operation and local search are added to the al-
gorithm to improve the diversity of the population. As
shown in Figure 3, in multiple experiments for a group of
data, different thresholds are selected for mutation operation
φ; the fuzzy entropy of professional title structure, educa-
tional background structure, and age structure is taken as the
objective function.

According to the analysis of Figure 3, the mutation
operation threshold is 0 φ. +is indicates that the small
selection of the algorithm is not enough to increase the

Start Parameters of NSGA-II

Initialize Teaching Staff Population

Evaluate Individual teacher fitness in P

Decide the rank value/crowing distance
in P

Selection,
Crossover and

Mutation

Check
Maximum

Generation?

Selection, Crossover
and Mutation

Obtain New
Population

Decide the rank
value/crowing

distance

Evaluate Individual
teacher fitness

Output Stop

YES

NO

t=t+1

Figure 2: Flow diagram NSGA-II.

Scientific Programming 7



diversity of the population and improve the spatial search
ability of the algorithm. +e BPSO with mutation operation
is equivalent to random sampling when the selection is
larger, and the characteristics of the algorithm itself are
masked.

During the experimental work, I have selected 0.125 as
the threshold of mutation operation. I have selected two
groups from BPSO Pareto optimal solution, which are listed
in Tables 1 and 2. According to the characteristics and ra-
tionality judgment of the optimization of the teaching staff
in colleges and universities, a group of optimal solutions
close to their situation can be selected as the goal of the
structural planning of the teaching staff. For this purpose, I
have obtained two solutions such as solution 1 and solution 2
in Tables 1 and 2, respectively. If solution 1 listed in Table 1 is
selected as the result of multiobjective optimization, then the
proportion of professors, associate professors, lecturers, and
teaching assistants is 36.6%, 28.8%, 24.2%, and 12.4%,
respectively.

Similarly, the solution 2 is listed in Table 2; the pro-
portion of graduate students, undergraduate students, and
junior college students is 69.5%, 25.8%, and 4.7%,

respectively. +e proportion of people under 30 years old,
between 30 and 40 years old, between 40 and 50 years old,
and over 50 years old is 16.1%, 27.7%, 35.6%, and 20.6%,
respectively. It can be seen that the structure of teaching
staff after multiobjective optimization meets the require-
ments of the construction of teaching staff in colleges and
universities.

Figure 4 illustrates the result obtained during first so-
lution, i.e., solution 1, of my experimental work. From this
figure, it is cleared that high proportion can be achieved
during the teaching staff having ages ranging 30–40 years.
+is proportion lies between 16 and 18; the lowest pro-
portion was achieved below the age of 30 years.

Figure 5 illustrates the result obtained during our so-
lution 2 of my experimental work. From this figure, it is
cleared that high proportion can still be achieved during the
teaching staff having ages ranging 30–40 years. +is pro-
portion lies between 16 and 18, the lowest proportion
achieved below the age of 30 years. It is clear that proposed
planning structure of teaching staff after multiobjective
optimization meets the requirements of the building of
teaching staff in colleges and universities.
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Figure 3: Influence of threshold on experimental results in mutation operation.

Table 1: Part of multiobjective optimization (solution 1) results.

Solution 1
Age Education Professor Associate professor Lecturer Assistant

<30
Doctor 1.26 3.53 3.30 1.90
Master 0.21 1.97 2.85 0.30

Bachelor degree or below 0.07 0.57 0.55 0.03

30–40
Doctor 11.74 3.20 3.88 1.88
Master 5.12 0.19 0.61 0.23

Bachelor degree or below 0.10 0.22 0.04 0.02

40–50
Doctor 8.06 8.34 4.82 4.42
Master 3.73 2.06 0.07 2.04

Bachelor degree or below 0.68 1.38 0.02 0.07

>50
Doctor 3.61 3.75 4.55 1.25
Master 0.52 1.79 3.87 0.22

Bachelor degree or below 0.40 0.71 0.44 0.02
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Figure 5: Comparison of proportion of ages >30 to ages<50 for solution 5.

Table 2: Part of multiobjective optimization (solution 2) results.

Solution 2
Age Education Professor Associate professor Lecturer Assistant

<30
Doctor 1.13 0.17 5.08 0.63
Master 0.41 0.10 1.35 0.46

Bachelor degree or below 0.18 0.02 1.34 0.50

30–40
Doctor 10.16 3.83 10.32 5.18
Master 4.52 3.29 5.08 0.66

Bachelor degree or below 2.43 0.04 0.01 0.01

40–50
Doctor 4.04 6.99 4.19 0.32
Master 0.96 2.66 0.93 0.20

Bachelor degree or below 0.09 0.28 0.25 0.08

>50
Doctor 4.70 8.66 2.04 2.92
Master 0.17 0.04 0.59 1.82

Bachelor degree or below 0.02 0.09 0.30 0.4
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Figure 4: Comparison of proportion of ages >30 to ages<50 for solution 1.
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5. Conclusion

Based on the study of the planning objectives of the con-
struction of teaching staff in colleges and universities, this
paper puts forward several objective functions and con-
straints for the construction of teaching staff from different
aspects. +ese aspects include professional title structure,
education background structure, and age structure. So, to
solve the multiobjective structural optimization problem in
the planning structure of teaching staff, this research work
has used fuzzy entropy to calculate the title structure, ed-
ucation structure, and age structure and used them as the
objective function of evaluation. Besides, I have used the
multiobjective genetic algorithm NS-GA-II to optimize each
objective function. My proposed system enables us to ef-
fectively improve the scientific and rationality of the con-
struction and planning of the teaching staff by selecting the
requirements of the medium- and long-term development
plan of colleges and universities. My proposed system also
provides a scientific basis for planning the construction goal
of the teaching staff of colleges and universities.
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