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ABSTRACT

Based on the overall demand analysis of intelligent class scheduling system, this paper determines the
overall structural design scheme of intelligent class scheduling system, and realizes the intelligent class
scheduling system using software development language. Aiming at the problems of overfitting and easy
to fall into the local optimum of the benchmark genetic algorithm, the adaptive genetic algorithm
optimization in the intelligent scheduling system is realized through the nonlinearization of the fitness
function, the crossover operator, and the variational operator. Determine the experimental environment
and set up groups (experimental group and control group) to evaluate the optimization performance of
the algorithm and the application effect of the system. The program based on Improved Adaptive Genetic
Algorithm (IAGA) (class time distribution balance: 0.79) is 0.23 higher than the program based on Adaptive
Genetic Algorithm (AGA) (class time distribution balance: 0.56) in terms of class time distribution balance,
and TAGA algorithm is more effective and superior in solving the problem of class scheduling in colleges
and universities as compared to AGA algorithm. This system can reduce the heavy workload of teaching
affairs, and also solve the scheduling difficulties of colleges and universities in the case of teacher shortage.

Keywords: adaptive genetic algorithm, intelligent class scheduling system, crossover operator, fitness
function

1. Introduction

In recent years, as the enrollment scale of Chinese colleges and universities expands, higher education
gradually turns to massification, and the number of students and the number of courses increase
significantly, but at the same time, the teaching space of colleges and universities does not increase with it,
which leads to the problem of insufficient teaching resources [ 1-37. Furthermore, the types of courses in
colleges and universities tend to diversity, and the problem of scheduling has become more complicated.
How colleges and universities can make reasonable arrangements for these limited teaching resources
according to teaching tasks is particularly important. In teaching management, class scheduling is an
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extremely important link, and its rationality is directly related to the quality of course teaching and
teaching eftect, as well as the rationality of teaching resources arrangement and the efficiency of teaching
work [4-67].

There are many courses and students in colleges and universities, and course scheduling is a
nondeterministic polynomial problem called in combinatorial mathematical theory, which is characterized
by intractability and complexity. Scientific and reasonable course scheduling can not only improve the
satisfaction of teachers and students, but also play an extremely important role in improving the quality
of higher education. Intelligent scheduling system can not only reduce the workload of” university teaching
department, but also make the scheduling program more scientific and reasonable [7-107.

The class scheduling problem is essentially a problem of finding suitable classrooms and time for the
teaching task consisting of classes, courses, and teachers, which is essentially a multi-constraint, multi-
objective combinatorial optimization problem, and has been proved to belong to the NP-complete problem,
L.e., the computation time grows exponentially with the complexity of the problem to be solved. The
scheduling problem involves several factors, including teachers, courses, classes, classrooms, and time [ 11-
137]. At present, many colleges and universities still use manual scheduling, which is cumbersome and
inefficient. However, with the implementation of university education informatization, many university
academic affairs systems have completed the informatization construction and realized intelligent
scheduling [14-157.

Intelligent scheduling methods are also constantly updated, and heuristic algorithms such as
backtracking algorithm, greedy algorithm, simulated annealing algorithm are widely used in scheduling
system software, which eftectively improve the efficiency of scheduling [ 16-187. However, the scheduling
problems of colleges and universities under the new situation are more complicated, and the requirements
of teachers and students for the quality of scheduling programs and scheduling efficiency are increasing,
and the traditional scheduling algorithms have been insufficient in solving these problems [[19-207]. On the
one hand, traditional scheduling algorithms are difficult to obtain the optimal solution quickly or can only
obtain the local optimal solution, on the other hand, traditional scheduling algorithms have the problem
of high system resource overhead [21-227]. Therefore, it is of great significance to study a university
scheduling system based on intelligent scheduling method and put it into practical application eftectively,
which is conducive to improving the efficiency and quality of scheduling of academic management
personnel and reducing work pressure [23-247.

In this paper, we first analyze the overall demand for intelligent class scheduling system, formulate the
overall structure design plan of intelligent class scheduling system, and synthesize the corresponding
hardware and software to complete the intelligent class scheduling system design project. The crossover
and mutation operators are nonlinearized to realize the nonlinear adaptive adjustment of the genetic
parameters of the crossover and mutation operators, and the improved genetic algorithm is applied to the
scheduling system to optimize the evolutionary strategy through coding and its chromosome
representation, and to determine the fitness and the values of the parameters of the crossover operator
and mutation operator. Build an experimental environment, select 30 teachers from a certain university as
research samples, set up experimental and control groups, obtain research data through quantitative testing,
and explore the optimization performance of the algorithm and the application eftect of the system by
combining the research data.

2. Optimized design of algorithms in intelligent scheduling system
2.1.  Intelligent Scheduling System Design

2.1.1.  Overall needs analysis. Intelligent scheduling management system for colleges and universities is
the core part of the solution to the problem of class schedule scheduling, class schedule scheduling refers
to the combination of teachers, classrooms, courses, time, students, five in one phase to obtain the final
solution to the planning problem, in essence, it is a nonlinear, constrained, multi-objective optimization,



RESEARCH ON ALGORITHM OPTIMIZATION AND APPLICATION 1357

spatial-temporal combination of planning problems, based on a certain scheduling algorithms, scheduling
to meet the constraints with a certain class schedule Process, for example: objective material conditions,
teaching organization composition and planning to solve the problem of the mutual constraints of the
target and other factors, the use of computer intelligent scheduling is a way to avoid the constraints
between the five basic requirements of the conflict. The goal of intelligent scheduling, scheduling demand
constraints under the premise of making full use of teaching resources in colleges and universities, to obtain
the best teaching results [25-267. Intelligent scheduling system for colleges and universities, so that the
Office of Academic Affairs can be based on the constraints set, in a relatively short period of time to
automatically generate a complete schedule, so that the scheduling work systematic, intelligent,
standardized, automated, and eftectively improve the office efficiency of the Office of Academic Affairs.

Intelligent scheduling system for colleges and universities includes: faculty management, schedule
arrangement, information entry, system management and online course selection. The scheduling system
is difficult to realize. Therefore, the development of intelligent class scheduling management system in
colleges and universities should follow the following requirements:

1) Try to use software and hardware environment configuration of high development programs, so as
to achieve fast system response, user satistaction with the intelligent scheduling system.

2) Expandable, maintainable and other features, the intelligent management system can be continuously
expanded, can be mutually accessible with other faculty management systems, and the database is designed
with good versatility.

3) modular design method, unit preparation module function, the final integration of the functions of
each module, not only to facilitate the scheduling of optimal combination, but also to facilitate the later
debugging and modification of maintenance operations.

4) Data backup function, according to the actual needs of timely data backup.

2.1.2.  Overall structural design. According to the overall requirements analysis and functional
requirements analysis of the university intelligent class scheduling management system, database
requirements analysis can be summarized in the following figure shows the overall structure of the
university intelligent class scheduling management system, the following system structure diagram gives
the complete functional structure of the university intelligent class scheduling management system, in
view of this paper is only the study of the university class scheduling management system, Fig. 1 for the
university intelligent class scheduling management system, the functional structure of the university
intelligent class scheduling management system diagram.
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Fig. 1. Functional structure chart

2.1.3.  Overall process. Figure 2 is the overall flow chart of the university intelligent class scheduling
management system, the overall flow chart of the university intelligent class scheduling management
system is based on the system's basic data sharing design model, the design of each module business flow
chart, the university intelligent class scheduling management system platform needs to communicate with
the database table in real time, to ensure that the university intelligent class scheduling management
system data operation is smooth.



RESEARCH ON ALGORITHM OPTIMIZATION AND APPLICATION 1359

System
Management

1

User Management

1

Basic Information

Management
User :> Intelligent Scheduling :> 17 :>
Login Management System

Constraints
Management

U

Class Schedule
Management
{} 1. Automatic generation
] of class schedule
l\izﬁzg:rlrllgit I::> 2. Export class schedule
3. Query print class
schedule

Fig. 2. College intelligent course scheduling management system overall flow

2.1.4.  Overall system architecture design:

1) Business Analysis: Logical analysis and design of the business process of the intelligent class
scheduling management system for colleges and universities, and proposed that all the functions in the
intelligent class scheduling management system for colleges and universities using information processing
means, through logical analysis can effectively help colleges and universities to solve the business problems
in the management of academic scheduling.

2) Solution design: according to the business needs of teaching scheduling, the logic of the business
tunctions involved, the development of intelligent scheduling management system solutions.

3) System function design: clear scheduling software function list whether there is a hierarchical
relationship, such as the first level menu and the second level menu, in the university intelligent class
scheduling management system function module bit function list, and according to the function mark the
corresponding description.

4) System architecture design: put forward the technical architecture for the university intelligent class
scheduling management system, the system operates four layers of technical architecture are: hardware
layer, data layer, system layer and user layer, using the existing technical means to solve the data security
and reliability, user good experience, hardware long-term stable operation, software system can be
extended and maintainable functions, the four layers of technical architecture to become the intelligent
class scheduling management system of universities. This four-layer technical architecture has become the
key architecture of intelligent class scheduling management system in universities.

5) Technical system design: business logic interfaces, data access relationships, technical framework to
realize the technical route, system operation and environment deployment, etc. for the university
intelligent class scheduling management system. Figure 3: Overall architecture of university intelligent
class scheduling management system.
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Fig. 8. Overall architecture design of the system

2.1.5.  Data distribution design. Data centralized storage distribution design strategy shown in Figure
t. There are two strategies of centralized storage and partitioned storage access, data distribution design
principle is very important, this paper implements the data distribution design principle as well as the
design scheme is based on the centralized storage access strategy, the following details about the
centralized storage distribution access strategy, in the college scheduling business management system,
the business logic to support access requests from different application service programs, or by a number
of diftferent business system combination of centralized access strategy, and this data access relationship
for the need for centralized processing, will be in accordance with a unified format for storing access data.

Application 1 Application 3

a b c

N— —“

Application 2 Application -

Fig. 4. Data centralized storage distribution design strategy

2.1.6. Data integration design. Figure 5 shows the data integration design diagram. The actual
architecture of the software, often faced with data integration issues from a number of different business
systems, different business systems will certainly lead to data sharing uncoordinated and unsynchronized,
all the data will be stored centrally in the same database table, and the data for unified planning and
management, to achieve high efficiency access control operations, storage speed and so on.
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2.2.  Adaptive Genetic Algorithm Optimization in Systems

2.2.1.  Process design. The basic genetic algorithm (SGA for short) is the standard genetic algorithm,
and the various forms of genetic algorithms that have appeared since then have evolved and developed
from the basic genetic algorithm [27-287]. The basic mathematical model of the basic genetic algorithm we
can represent mathematically as an octet:

SGA=(C,E,PO,M,S,I',¥,T) (1)

where, C represents the coding method, E represents the individual fitness evaluation function, PO
represents the initial population, M 1is the size of the initial population, S is the genetic selection
operator, I' is the genetic crossover operator, and ¥ is the genetic table variation operator [297.

2.2.2.  Coding and its chromosomal representation. Genetic algorithms commonly use binary or decimal
or Gray coding, etc. In the improved adaptive genetic algorithm, the gene coding method uses natural real
number coding, and the class schedule is viewed as a chromosome (coding 29 bits), of which, the teacher is
6 bits, the class is 7 bits, the course is 7 bits, the classroom is 5 bits, and the time of the class is 4 bits. For
example, a professor in the School of Software Engineering in the 17 grade communication 1 class on the
“C language” course, three times a week, the class place 2 teaching 101 classroom, time every Monday
morning two, three, four sections, this chromosome code for 001001-1200011-22101-0113, where the
teacher code 001001, 00 means pieces of engineering college, 1 for the teacher's title, 001 for the teacher's
number. The following is the detailed coding method: Teacher's code: there are 6 digits in total, containing
the teacher's college, the teacher's title level and the teacher's number.

2.2.3.  Initializing populations. In order to avoid the above problems, and also to accelerate the
convergence of the algorithm and prevent the problem of deception, the population initialization of
chromosomes must be emphasized in the new improved adaptive genetic algorithm. In this paper, we take
the sorting by the weight Ci of the course, and at the same time sort the teachers by the weight Ti of the
title, avoiding the repeated sequences each time to extract, and adopt the proposed random Halton sequence
to extract the sorted population, the initial population generated by this method has lower variability, the
uniformity between individuals is higher, and the search range will be enlarged, it is easy to obtain the
global optimal solution, and at the same time, avoiding the emergence of the solution space premature
convergence, quickly generating feasible solutions and yielding the optimal scheduling scheme.

2.2.4.  Conflict detection and elimination. The detection of hard constraints on teachers is mainly on bits
1~6 of the gene code, and the detection of hard constraints on courses is on bits 13~20 of the gene ratio
code. Taking the hard constraint that the same teacher can only teach one course in one classroom at the
same time as an example, the conflict detection is done in the following steps:

1) In the data table, that is, the two-dimensional array table T’ (n,ZO), take the i row, column j,
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element T(i,j) , chromosome code of the first 6, read the teacher's number.
2) Starting from the first data item, thatis, i=1, j =1, and the next row of the column where the data

items are compared to determine whether the teacher number of T(i,j) and T(i,j+l) 18 consistent,
such as consistency, record the location of this data, then the implementation of the “time period of any
integer between time =1~ 207, and then continue to read the next column of this line of data, and if

different from the two data items will be position swap, T(i,j) and T(i,j+ 1) of the teacher's number

is not consistent, the implementation of j= j+1, repeat (2) of the operation until the line of data are
different.

3) Judge whether j and n are equal, if not, jump back to step (2),if j and n are equal, read the
next line of order i=1i+1, the next step (4).

4) Judge whether i is equal to 20, if’ not, jump back to step (2), if it is equal, the conflict detection and
elimination work is completed.

2.2.5.  Adaptation function:

1) Session optimization. Setting the value of section optimality at different school hours as 0, and the
total number of courses in the school as 7, the weight constraint expression for section optimality is:

1 n
fl _;;81' (2)

In Eq. (2), the larger the value of f, the higher the degree of optimization of the scheduling plan
section, the larger the value of the degree of adaptation, and vice versa, the lower the degree of
optimization of the section, the lower the value of the degree of adaptation.

In equation (2), the larger the value of  f;, the higher the degree of optimization of the scheduling plan
section, the greater the value of the degree of adaptability, and vice versa, the lower the degree of
optimization of the section, the lower the value of the degree of adaptability.

2) Uniformity of class time distribution. Assuming that the class is Ci, d is a certain number of weeks,
n is the number of days of class per week, Cs is the average number of lessons per day in the class, and
Ct is the average number of lessons of all courses in the class in a week. The expression is as follows:

1
3 (Cs—Cry’ (%)

d=l1

Ci=

Eq. (3) represents the uniformity of the distribution of the average number of class hours per day for a
class, the expression for C¢ in the above equation:

X Cs

n

Ct (4)

The above is the uniformity constraint treatment of the class hours of a class, set the whole school has
a total of z class, then the uniformity expression of the distribution of class hours of all classes in the

) fizzl:ci (5)

fz—
z

whole school is as follows:

The larger the value of f, in equation (5), the higher the uniformity of the distribution of school
classes, the more balanced and reasonable the scheduling program, and the more uniform the arrangement
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of teaching faculty, and conversely, the scheduling is not uniform and unreasonable.

3) Optimization degree of course combination. The determination of optimization degree can be assessed
by checking the table of the combination mode, which is set to  4,. The optimization degree of all the course
combinations in the school is expressed as follows:

Jg}[ ;hcj ©

V4

4) Classroom soft constraint. The utilization rate of all classrooms in the school is represented by the
classroom soft constraint, and among the individuals of each scheduling plan, the ratio of the classes
currently conducting teaching activities in the classroom to the capacity of that classroom is the classroom
utilization rate, which is expressed as follows:

) )

o o Capacityz
The constraints of section optimality, class distribution uniformity, course combination optimality, and
classrooms considered above are the main constraints that constitute the design of the scheduling scheme's
fitness function, which is calculated comprehensively as the expression of the fitness function is given by:

=klf,+k2f, +k3f,+k4f, (8)

ltnes‘v
2.2.6.  Genetic operators:

1) Selection. For the selection operator, according to the principle of “survival of the fittest and survival of
the fittest”, selection refers to selecting the outstanding individuals from the population as the parent
generation to provide the basis for genetic manipulation for the next generation of individuals to carry out
genetic reproduction. Using f; to represent the fitness value of an individual in the population and 7 to
represent the number of individuals in the population, the roulette method is used to select the individual
in the population with the larger fitness value of f;, and the probability of selection is expressed:

_
Z f (9)

where 0< kI~ k4 <1, is used for the weight ratio of f, ~ f,.

2) Adaptive crossover operation. For the adaptive crossover operator, the crossover operator is initialized
with the number of values of 1 in each row of the matrix, which corresponds to the number of hours of a
teaching class, and the crossover of the next generation can be carried out only when the number of parent
chromosome genes with values equal to 1 is the same. The expression for the specific improved adaptive
crossover probability is as follows:

(Pw1 ~ P> )(;fmax _fj B
Dy — 1 afé
Pe= 3 o= Lo (10)

=1
12 >z max
pwl f 2f

In equation (10), p,, and p, , are coefficients with values ranging from O to 1, and p , 1is greater

than p ,.
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3) Adaptive mutation operation. In the improved novel adaptive genetic algorithm (IAGA), if the individual
that is greater than half of the maximum fitness value is judged to be a mutated individual with higher
fitness. The expression of the improved adaptive mutation probability is as follows:

(pkl_pkz)(f_;fmaxj 1
Pua~ 1 afZEfmax

Pm: fmax_afllnax (11)

1
s <z max
PusS 2f

In equation (11), p,, and p,, are coefficients with values ranging from 0 to 1, and p,, is greater

than p,,.

3. Algorithm optimization performance analysis and system application analysis
3.1.  Algorithm Optimization Performance Analysis

8.1.1.  Setting Algorithm Parameters in Intelligent Scheduling System. A variety of parameters are used
in the Improved Adaptive Group Genetic Algorithm (IAGA), including population size, iteration number,
crossover probability, mutation probability, etc., and in this paper, the parameters are set according to the
experience of the predecessors.

Population size join set too large will affect the algorithm execution efficiency, too small is easy to

precocious. In this paper, the population size is set to 100, and the number of iterations is set to 500.
The crossover probability applies the improved adaptive crossover probability proposed above,

respectively, where P =1.0, P

cmax cmin

=0.5. Too large a variation probability will lead to the destruction

of the good genes in the population, so this study will P, =0.2.

3.1.2.  Experimental environment. Development tools: IntelliJ] IDEA Community Edition 2022.2.4,
Microsoft VS Code.

Hardware environment: Intel CORE 15 8th Gen, 182G RAM, 1T hard disk.

Software environment: JDK 1.8, MySQL 5.5, Vue 2.6.11, tomcat, Google Chrome.

3.1.8.  Experimental results. The specific experimental data are shown in Table 1. In this paper, under
the same hardware conditions, scheduling constraints, experimental data and fitness function, the improved
adaptive genetic algorithm (IAGA) and the traditional adaptive genetic algorithm (AGA) are applied to
intelligent scheduling, respectively. For the parameter setting of AGA, according to the parameters of
TAGA in this paper and the previous experience, the size of each population in AGA is also set to 100, the
number of iterations is also set to 500, the static crossover probability is set to 0.4, and the static variance
probability is set to 0.05.

Table 1. Specific experimental data

Factor Teachers Class Course Classroom Students

Quantity 150 60 133 80 2514

Under the above parameter conditions, the AGA-based and IAGA-based scheduling programs were run
several times and the running time was recorded randomly for five times, and Fig. 6 shows the comparison
of the running time. The experimental results show that the average running time of the IAGA-based
scheduling program is 197.543 seconds, while the average running time of the AGA-based scheduling
program is 209.399 seconds, that is to say, the IAGA-based program is 11.856 seconds faster than the
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AGA-based program.
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Fig. 6. Run time comparison chart

The specific results of the average classroom utilization comparison are shown in Figure 7. Similarly,
multiple runs of the AGA-based and IAGA-based scheduling programs were conducted and the average
classroom utilization of the final scheduling scenario was randomly recorded five times. The experimental
results show that the average classroom utilization of the final scheduling solution of the IAGA-based
scheduling program is 96.72%, while the average classroom utilization of the AGA-based scheduling

program is 82.33%, i.e., the IAGA-based program is 14.39% higher than the AGA-based program in terms
of average classroom utilization.
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Fig. 7. Specific average classroom utilization comparison results

For the class time distribution balance index, the class time distribution balance of the final scheduling
program was also recorded five times randomly. The experimental results show that the I[AGA-based
scheduling program's final scheduling plan has a class time distribution balance of 0.79, while the AGA-
based scheduling program has a class time distribution balance of 0.56, i.e., the IAGA-based program has
a higher class time distribution balance than the AGA-based program by 0.23. Specific results of the
comparison of the class time distribution balances are shown in Fig. s.
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Fig. 8. Comparison of class distribution balance

In this paper, the total number of iterations of the algorithm is set to be 500, and the maximum fitness
value in the population at that time in the IAGA-based and AGA-based scheduling programs is output
every 50 iterations to observe the performance of TAGA, and the graph of maximum fitness change is
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shown in Fig. 9. However, IAGA performs better in the maximum fitness value, which is always higher
than AGA, i.e,, the quality of the scheduling program is better than AGA.This is due to the fact that the
TAGA algorithm has a better global searching ability, which is able to search the feasible solutions in the
solution space more adequately and find a better solution. At the same time, some improvements have been
introduced into the [AGA algorithm, such as optimal individual retention strategy, competition mechanism,
nonlinear adaptive sine crossover operator and adaptive cosine crossover operator, and large variance
operator, etc., which help to improve the performance and efficiency of the algorithm. Therefore,
synthesizing the experimental results, it can be concluded that the IAGA algorithm is more effective and
superior to the AGA algorithm in solving the college scheduling problem.

. 300 250
1800 350 200
1500 M AGA
1200
900
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300

Max fitness

Fig. 9. Maximum fitness chart
3.2.  Experimental analysis of system application effect

3.2.1.  Description of the experiment. Scheduling is an important work of teaching management in
colleges and universities, the essence of which is to rationally arrange teachers, students, courses,
classrooms, etc. under the existing software and hardware environment of the school, so that the school's
teaching planning is planned and orderly. With the increase in the number of students in colleges and
universities, the scale of courses offered by faculties and departments has risen dramatically, scheduling
has become an extremely complex task, and now the use of manual scheduling has been unable to meet the
needs of the school's teaching and management, so the use of computers to automate the scheduling of
classes has become an important task in the discipline of computer applications. In order to test the
application effect of intelligent class scheduling system based on improved adaptive genetic algorithm, the
intelligent class scheduling system based on adaptive genetic algorithm is set as the control group, while
the intelligent class scheduling system based on improved adaptive genetic algorithm is set as the
experimental group, and 30 teachers of a certain university are selected as the research samples from the
class scheduling reasonableness (investigation: whether the classroom arrangement of professional courses
and public courses are not contlicting with each other), the quality of the class scheduling (survey: quality
of class and rest time planning), the quality of class and rest time planning, the quality of class scheduling
(survey: (survey: quality of class and break time planning), and user experience (survey: user satisfaction)
to reflect the effect of system application. The quantitative values of scheduling efficiency, scheduling
accuracy, and user experience are obtained through the scale test “Application Effect of Intelligent Class
Scheduling System”, and the system application effect of this paper is confirmed through the t-test of
independent samples of two groups of quantitative values.

8.2.2.  Analysis of results. On the basis of obtaining the quantitative values of scheduling rationality,
scheduling quality, and user experience through the scale test “Application Eftect of Intelligent Class
Scheduling System”, the system application eftect of the experimental group and the control group was
analyzed differently by using the independent samples t-test method, and the difference analysis of the
application effect of the system in the two groups is shown in Fig. 10, in which (a) ~ (c) are the scheduling
rationality, scheduling quality, and user experience, respectively, and the figure CG ~EG denote the
control group and experimental group, respectively. According to Fig. 10(a)~(c), it can be seen that the P
values of the experimental group and the control group in the rationality, quality and user experience of
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class scheduling were 0.018, 0.041 and 0.005, respectively, while the corresponding T values were 1.347,
0.458 and 1.921, respectively, and the significance judgment condition of P<0.05 was established,
indicating that there were significant differences between the experimental group and the control group in
the three dimensions of class scheduling rationality, class scheduling quality and user experience, which
further confirmed that the adaptive genetic algorithm optimization in the intelligent class scheduling
system further improved the rationality, quality and user experience of class scheduling. With the
intelligent scheduling system, not only to improve the rationality of class scheduling, scheduling quality,
user experience, to reduce the heavy workload of the teaching staff, and to eftectively solve the difficulties
of scheduling classes in various colleges in the case of shortage of teachers.

9
5.0 T=1.347
E 4.5 4 P=0.018
< 12
3.5 13
3.0
25 14

Value

Value

(c)User experience

Fig. 10. Difference analysis of the application effect of the two groups of systems
4. Conclusion

For the complex processing tasks in the class scheduling system, the improved adaptive genetic algorithm
is proposed to explore the optimization and application effect of the algorithm in the intelligent class
scheduling system with the help of simulation experiments and independent sample t-test. The average
running time of the IAGA-based scheduling program is 197.543 seconds, while the average running time
of the AGA-based scheduling program is 209.399 seconds, and there are similarities in the average
classroom utilization rate, the balanced degree of class distribution, and the maximum fitness value. The
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p-values of the experimental group and the control group in terms of scheduling rationality, scheduling
quality, and user experience are 0.018, 0.041, and 0.005, respectively, i.e., there are significant differences
between the two, and the algorithmic optimization of the intelligent scheduling system based on the
improvement of adaptive genetics improves the scheduling rationality, the scheduling quality, and the user
experience, so that the level of teaching intelligence and digitalization of colleges and universities can be
turther improved.
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