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�e development of network technology has further promoted the informatization of colleges and universities; the network
teaching resources have been continuously enriched; the network teachingmanagement has been constantly standardized; and the
development of scienti�c computing technology also occurred. Network learning has become a major learning method and is
accepted by more and more people. In order to build an intelligent network learning model, this paper starts from data mining,
index data processing, and evaluation system design from the construction of index data as the main line. Based on the analysis of
the existing network learningmodel index system, this paper proposes a boundary change network learning index system and uses
data mining technology to mine the student status and student learning activity information recorded in the web page and the
background database. In this way, the key factors which can evaluate students’ online learning e�ect are extracted and quanti�ed.
�en, based on the basic principles and algorithms of fuzzy logic, arti�cial neural network, and fuzzy neural system, arti�cial
neural network and adaptive fuzzy neural system are used for network learning modeling, respectively, and the experimental
simulation and performance analysis of the two models are carried out. �e experimental results show that the test accuracy rates
of the two models based on BP neural network and adaptive fuzzy neural network are 68.6% and 91.4%, respectively. �e model
based on the adaptive fuzzy neural network is better in the �eld of network learning, is feasible in theory, and has reliable results in
practice, and can be used as an intelligent computing model for developing network learning systems. It has a good promotion
value and realizes the intelligence and automation of online learning, thereby further improving the online learning platform and
promoting the construction and use of online courses.

1. Introduction

With the development of science and technology, online
courses and online education have developed rapidly. Now
online courses are not the patent of “remote education”
students. Online courses have become an important part of
college informatization education, and online learning has
become an important learning method for college students.
Especially in special times, students and teachers do not
contact each other, and online teaching has become the
most mainstream teaching method. As a learning method,
online learning will be paid more attention. It will inevi-
tably promote the reform of information-based education
methods and methods in colleges and universities. Online

learning will de�nitely have a greater impact on traditional
teaching methods. At present, great achievements have
been made in the construction of excellent courses and
online courses, but the utilization of these teaching re-
sources is far from satisfactory. �e reasons for this situ-
ation are multifaceted. �e lack of an e�ective and
comprehensive network learning model that pays attention
to process monitoring is one of the main reasons that
hinder the low utilization rate of network courses. Since
many college students are not very motivated to study, if
there is no scienti�c and feasible guiding mechanism,
students will develop the study habit of using network
resources because students are accustomed to traditional
study methods.
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On the basis of studying the learning system at home and
abroad, especially the network learning system, this paper
establishes a network course learning model on the basis of a
full investigation of many colleges and universities. In this
paper, artificial neural networks (ANNs) and adaptive fuzzy
neural networks (ANFIS) are used to establish computa-
tional models and conduct experimental simulations. Based
on the analysis and comparison of the experimental data, a
new network learning model is proposed, that is, the net-
work learning model based on the adaptive nervous system.

In view of the actual demand of network learning, this
paper is based on scientific computing theory. Compared
with ordinary network teaching, this paper has the following
innovations: (1),is paper proposes a new network learning
method and a network learning model based on the adaptive
fuzzy neural system. At present, ordinary online teaching
mostly uses a linear model, that is, a linear combination of
indicator weights and indicator scores. ,e literature search
also shows that there is basically no research on the ap-
plication of ANFIS to network learning at home and abroad.
(2),e emergence of the online learning platformmakes the
teaching management of colleges and universities more and
more information-based and manageable. ,e online
teaching platform has a unique function of releasing mes-
sages and notifications. Teaching administrators can
transmit important information to teachers and students in
school in a timely manner, and teachers can also release
course-related information in a timely manner. Compared
with the traditional teaching mode, the information-based
teaching management has obvious advantages in compre-
hensiveness, systematicness, and timeliness.

2. Related Work

With the development of network technology, more and
more people have studied network learning. Among them,
Kieslinger’s research proposes a qualitative method for
discovering microblogging practices and obtaining rich
descriptions of a few cases, which can be used in the field of
educational informatization [1]. Liu and Chen’s research
aims at the informatization of college teaching based on the
network, which has become an inevitable choice to improve
the teaching quality and learning efficiency of colleges and
universities [2]. Luo’s research pointed out that the com-
bination of universities and network information platforms
has enriched the teaching content and management
methods of ideological and political education and created a
good learning environment for students. ,erefore, as a new
attempt to promote individual learning and collaborative
learning, he provides a highly feasible networked develop-
ment model for ideological and political education in col-
leges and universities [3]. ,e study done by Sokolov points
out the importance of information-based education [4].
Liga’s research pointed out that the process of digital
transformation will affect all areas of society [5]. Alanis
introduced the results of using a recurrent neural network
training algorithm based on the extended Kalman filter and
its application in electricity price forecasting [6]. Safa’s study
used the ANN model for wheat production. ,e final ANN

model can be well put into use in the wheat production
industry [7]. Fei proposed the ANFIS model to improve the
stability of the network by adjusting parameters [8]. Shan
proposed the multilabel learning model, and integrated the
AP clustering algorithm, multilabel backpropagation neural
network and regularization in this model, which is an al-
gorithm with fast training speed and strong generalization
ability [9].

Inspired by other researchers, ordinary college education
methods have been unable to adapt well to this era of de-
veloped networks. ,ere is a clear gap between general
education and information-based education. For example,
statistical education information is too slow and prone to
errors. It is impossible to mine teachers or students through
data and thus cannot recommend hobbies to users. ,e
general education method relies too much on the instruction
link between students and teachers, while the information-
based education method realizes the automation of online
learning. Although the online learning of college informa-
tization education based on scientific computing has been
praised in many neighborhoods, it still has shortcomings.
,e network learning model of college information edu-
cation uses data mining to determine users’ preferences and
recommends and guides users to learn independently.
However, there is a problem that users can only use elec-
tronic devices to learn, which is tantamount to reducing the
social ability of colleges and universities.,ere are still many
college students who like to communicate and discuss with
teachers offline, so the organic combination of online
learning and offline education is a more reasonable way of
college education.

3. Network Learning Model Method of College
Information Education Based on
Scientific Computing

3.1. Data Mining (DM) Technology. With the vigorous de-
velopment of computer Internet technology and the auto-
mation of enterprise operation processes, a large amount of
data is generated, and these data are all terabyte-level big
data. ,ese data and the related chain information are very
important, and it records various data of the operation of the
group enterprise. Faced with such a large amount of data,
new data processing tools are needed to explore the oper-
ating laws of enterprises and provide valuable information.
DM helps to dig out the development trend of the business.
,e data show the known facts and can also predict the
unknown results. In this sense, DM has many benefits and
can provide network learning data very well.

DM finds out the relationship that is not easy to see and
has a potential value in a large amount of random data and
establishes the model of decision support and the process of
predicting decision support. In other words, it is the process
of mining potential information through algorithms in a
large amount of data. Figure 1 shows an overview of DM.
According to the DM model, the accuracy rate can be
compared [10], and the relationship between the model and
the data can be found in a large amount of data using
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analysis tools, and these relationships can be used to analyze
risks and predict unknown results. ,e application of DM to
the network learning of college information education can
comprehensively analyze the hidden internal connection
between network learning and various factors. For example,
through the analysis of the database system related to the
online course, it can reveal which factors have an impact on
the decision of online learning, which is not possible with the
traditional teaching method. In addition, through network
mining technology, the resource information accumulated
(such as registration information, login information, use of
teaching resources, access logs, interactive information,
homework completion, hobbies, and learning progress) in
the process of users accessing the network can be fully
utilized to carry out network teaching. Figure 2 shows the
network learning information processing model based on
DM.

,e network learning information processing process of
DM is divided into three parts: data source, data processing,
and data result set.

(1) Data source: To carry out the entire network
learning process, the source data of network
learning must be obtained first, and two parts of
network learning data need to be mined. One is the
WEB log, which is based on statistical DM. ,e
WEB log records all traces of users’ online learning,
such as registration information, learning methods,
login duration, interactive information, learning
duration, and resource click-through rate. Students’
learning is closely related to these data, but it cannot
directly reflect students’ learning situation. ,ere-
fore, it is necessary to perform statistical analysis on
WEB logs and analyze useful data. ,ere are three
types of WEB-based DM methods, namely, WEB
structure DM, WEB content DM, and WEB usage
DM.In addition to mining the WEB log, it is also

necessary to mine the database. ,e network
learning background database records a lot of in-
formation. By mining this information of the stu-
dents, the data in the relevant indicator system can
be obtained. ,e mining method is to mine the DM
function in the database management software.
Common database management software includes
DB2, SqlServer, and Oracle.

(2) Data processing: First, it is necessary to sort out the
data in the database, and then select the required and
effective data according to the indicator library so as
to submit the efficiency of DM. ,en solve the
ambiguity of the data and clear some dirty data, and
then convert the different values in the database into
the data code form. For example, for the convenience
of processing, the grades “poor,” “pass,” “moderate,”
“good,” and “excellent” can be converted to 1, 2, 3, 4,
and 5, respectively. Finally, through DM methods
and technologies, such as neural network and rough
set, the data are analyzed and processed to obtain
valuable information.

(3) Data result set: Extract useful information, prepro-
cess the information, and finally feed the results back
to the relevant personnel.

3.2. ANN Technology. For decades, the subject of neural
networks has merged psychology, neurophysiology, math-
ematics, and computer and information science. A large
number of network mechanisms, network models, and al-
gorithm characteristics have been widely used in various
fields [11].

3.2.1. Definition of ANN. ANN is improved on the basis of
biological neural network. It mainly builds the ANN model
by combining the principles of biological neural network
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Figure 1: DM overview diagram.
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with the needs of practical applications and solves practical
problems by designing different neural network learning
algorithms, simulating certain behaviors of the human brain
and finally implementing them enables handling network
learning problems well. ,erefore, the biological neural
network studies the intelligent mechanism, and the ANN
studies how to realize the intelligent mechanism, and the two
complement each other.

3.2.2. Artificial Neuron Structure. ,e ANN actually imi-
tates the physiological structure of the human brain. ,e
artificial neuron is the most basic unit, and the neuron is
the most basic unit of processing information [12]. ,e
discovery of neurons has greatly promoted the develop-
ment of neuroscience. Figure 3 shows the model of artificial
neurons. It consists of four parts: the first part is m input
data such as x1, x2, · · · , xm; the second part is the weighted
sum of the input information, namely, 

m
i�1 ωixi; the third

part is the activation function f(
m
i�1 ωixi − θ); and the

fourth part is an output y � f(
m
i�1 ωixi − θ). ,e function

f(x) is also called the transfer function; θ is called the bias,
and its role is to adjust the network input of the transfer
function.

,ere are three common activation functions:

(1) Binary function (also called step function): ,e
analytical formula of the function is

f(x) �
1, x≥x0,

0, x<x0.
 (1)

(2) S function: ,e analytical formula of the function is

f(x) �
1

1 + e
− x . (2)

Among them, e represents the natural base.
(3) Hyperbolic function: ,e analytical formula of the

function is

f(x) �
1 − e

− x

1 + e
− x . (3)

3.2.3. Learning of ANNs. ,e learning of ANN (also known
as neural network training) continuously learns from the
environment to acquire new knowledge and improve the
performance of the neural network itself through the learned
knowledge so that the ANN can meet the target require-
ments. ,is is the most important feature of the neural
network. Generally, the improvement of the neural network
is mainly by adjusting the parameters of the network itself,
such as changing the weights and thresholds. [13].

source
database

Process
database

Results
database

data collection

data integration

data selection

data cleaning

Data analysis and processing based
on DM

data conversion

Results presentation and
interpretation

result feedback

Data training and
testing

rule base

training sample
library

Indicator
library

Figure 2: Diagram of the network learning information processing model based on DM.

∑ f (x)

X1
ω1

yX2
ω2

...

Xn

ωn

Figure 3: Model of the artificial neuron.

4 Mobile Information Systems



,ere are three types of neural network training
methods:

(1) Supervised learning: ,is learning method requires a
standard limit output from the outside world; that is,
there is a set of correct input and output samples.
,is set of samples is called training samples. ,e
neural network continuously adjusts the parameters
to change the error between the actual output and
the known output until the error reaches an ac-
ceptable range.

(2) Unsupervised learning: ,is learning method does
not have the role of a “supervisor,” and the learning
system adjusts its own parameters according to the
statistical rules of the input data.

(3) Reinforcement learning: ,is is the combination of
the above two methods, and there is no standard
answer to the system output externally, but it will
give good and bad evaluations, and the learning
system is constantly strengthening the actions of the
good part to improve its own parameters.

,e neural network learning algorithm refers to the
adjustment of neural network parameters. ,erefore, the
learning algorithm determines the computation of the
neuron's threshold adjustment. ,erefore, different algo-
rithms need to be selected according to the structure of the
neural network and the form of the connection between the
neural network and the external environment. Different
algorithms are aimed at different problems. Common neural
network learning algorithms are as follows:

(1) Learning algorithm for error correction: ,e error
correction learning algorithm belongs to the cate-
gory of supervised learning, and its working prin-
ciple is to adjust the connection strength of neurons
according to whether the output error of the neural
network reaches an acceptable range. It has a wide
range of applicable scenarios and can be used in the
learning process of nonlinear neurons.
Let yk(m) be the actual output of neuron k at timem
when xk(m) is input and gk(m) be the known
output given by the training sample, then the output
error expression formula is

ek(m) � gk(m) − yk(m). (4)

,e purpose of the error correction learning algo-
rithm is to minimize the objective function based on
ek(n) so that the actual output of each output unit in
the network structure can be infinitely close to the
known output. ,erefore, the problem is transformed
into the problem of finding the minimum value.
,e error function is represented by the mean
squared error, which defines the mean of the sum of
squared errors as follows:

Em �
1
2


k

e
2
k(m). (5)

When the connection weight of neuron j to i is ij,
then the weight adjustment is as follows.
In formula Δωij � ηδjvi, the learning rate is denoted
by η, the partial derivative of the error function with
respect to the input of neuron j is denoted by δ, and
the output of the ith neuron is denoted by vi.

(2) Hebb learning algorithm: Scientists attribute it to
unsupervised learning according to the conditioned
reflex mechanism in biology. ,e algorithm is ba-
sically that when two neurons are activated at the
same time, the strength of the connection is in-
creased, and vice versa. ,e mathematical method is
described as follows:

Δωkj � f xj(m) . (6)

Among them, xj(m) and yk(m) are the states of
neurons connected to ωkj, respectively, and η rep-
resents the learning rate, and f is the activation
function. ,e function is as follows:

Δωkj � ηxj(m) · yk(m). (7)

(3) Stochastic learning algorithm: ,e error learning
algorithm adopts the means of gradient descent, and
the disadvantage is that it is easy to achieve the local
optimum but the overall deviation while the random
learning algorithm can achieve the overall optimi-
zation is by introducing unstable factors.

(4) Competitive learning algorithm: ,e outputs of the
neural network compete with each other, and the
strongest output will be activated. ,e mathematical
representation of the rules for competitive learning is
as follows:

Δωji �
η xi − ωji , j⟶ win,

0, j⟶ de feat.

⎧⎨

⎩ (8)

,e specific implementation steps of the BP network
learning algorithm are as follows.

Network initialization: According to the input and
output sequence of the system, it is known that the number
of nodes in the input layer of the network is n, the number of
nodes in the hidden layer is nx, the number of nodes in the
output layer is m, and specify a random number in the (− 1,
1) interval for each vij, wjk, bj, and bk. Let the error function
be Ep � 1/2(y− )2 � 1/2

m
k�1 (gk − yok)2, in which the

learning rate is denoted by η, and the calculation accuracy
value is denoted by ε, and the maximum number of learning
times is denoted by m.

When the pth input sample is extracted, and its corre-
sponding expected output formula is expressed as follows:

g(p) � g1(p)( . (9)

Among them, gm(p) represents the expected value of the
p-th sample during the m-th learning.

Mobile Information Systems 5



Calculating the input and output of the hidden layer: Use
dij (p) to represent the input of all neurons in the hidden
layer, and then it can use dij (p) and the activation function
to calculate the output of all neurons in the hidden layer doj
(p), and the formulas are as follows:

dij(p) � 
n

i�1
vijxi(p) − bj, (10)

doj � f hij(p) . (11)

Among them, j � 1, 2, · · · , nx.
Calculating the input and output of the output layer: ,e

input of each neuron in the output layer must be calculated,
and the output of each neuron in the output layer is cal-
culated using the input of the nerve and the activation
function. ,e mathematical expression is as follows:

yik(p) � 
n

i�1
wikxi(p) − bk,

yok(p) � f yik(p)( .

(12)

Among them, k � 1, 2, · · · , m.
Calculating the partial derivative of each neuron:

Knowing the expected output value and the actual output
value of the neural network, the partial derivative of each
neuron in the output layer can be calculated. ,e formula is
as follows:

δk � (p) � dk(p) − yok(p)(  · yok(p) 1 − yok(p)( . (13)

Among them, k � 1, 2, · · · , m.
Finding the partial derivative of each neuron in the

hidden layer: Knowing the weight of the connection from
the hidden layer to each connection, the output layer δk(p)

and the output doj(p) of the hidden layer, and the partial
derivative δj(p) of the error function to the neurons in the
hidden layer can be obtained. ,e formula is as follows:

δj(p) � 
m

k�1
δk(p)wjk

⎛⎝ ⎞⎠ doj(p) . (14)

Among them, j � 1, 2, · · · , m.
To find the error E, the formula is as follows:

E �
1
2m



l

p�1


m

k�1
gk p( − yok(p)

2
 . (15)

Among them, l is the total number of samples.
Whether to continue training: When E< ε or the set

maximum number of times m is less than the number of
learning times, the training ends. Otherwise, another
learning sample will be randomly selected, and process of
Equation (9) to Equation (15) will be looped to enter the next
round of training.

3.3. Fuzzy Neural Network(FNN) Technology. FNN is a
neural network algorithm based on neural network and is
characterized by fuzzy theory. It brings together the

advantages of neural network and fuzzy theory, and in-
tegrates recognition, learning, association, and information
processing [14]. Fuzzy reasoning constitutes fuzzy rules
according to a set of pre-established fuzzy conditions and
uses fuzzy mathematical theory to reason. ,e fuzzy system
uses numerical methods to estimate the nonlinear rela-
tionship between the input and the output, stores
knowledge with rules, and finally uses the super learning
ability of neural network to adjust the parameters in the
network. ,erefore, the FNN has been widely used. ,e
following is the structure diagram of the FNN, as shown in
Figure 4.

At present, the FNN mostly adopts the fuzzy inference
model based on Mamdani and the fuzzy inference model
based on T-S [15]. ,is paper uses the ANFIS FNN based on
the T-S model, so only the T-S model is introduced below.

Let the input be X � [x1, x2, · · · , xn]T; among them, x1,
x2, and xn are fuzzy linguistic variables. Let the range of the
a-th linguistic variable be F1

a, F2
a, · · · , Fma

a , and let the a-th
linguistic variable have ma values. Let F

sa
a be the value of the

sa-th linguistic variable of xa, which is a fuzzy set of xa, and its
membership is as follows:

μF
sa
a

xa( . a � 1, 2, · · · , n; sa � 1, 2, · · · , ma( . (16)

,e fuzzy rule of the T-Smodel is a linear combination of
multiple input factors, so if the output vector is set as
Y � [y1, y2, · · · , yr]

T, then the mathematical expression of
the fuzzy rule of the T-S model is

y1l � p
1
l0 + p

1
l1x1 + p

1
ln xn,

⋮

yrl � p
r
l0 + p

r
l1x1 + p

r
ln xn.

⎧⎪⎪⎪⎨

⎪⎪⎪⎩

(17)

Among them, l � 1, 2, · · · , m and m≤ 
n
a�1 ma.

If the fuzzification of a fuzzy set of values is used when
the input vector is used, then for a given input T, the fitness
of each rule is the product of each node, and the formula is as
follows:

z1 � μF
s1l
1

x1( μF
s2l
2

x2(  · · · μF
snl
n1

xn( . (18)

Among them, l � 1, 2, · · · , m.
,e output of the fuzzy system can be calculated by

calculating formula (10) as the weighted average of the
output of each rule:

yk � 
m

i�1
zlykl÷

m

j�1
zl � 

m

i�1
z1ykll k � 1, 2, · · · , r. (19)

Among them, z1 � z1÷
m
i�1 z1.

In the FNN of the T-S model, the system parameters are
usually the central value Casa of the membership function of
each node in the antecedent network, the width δasa

(a �

1, 2, · · · , n; sa � 1, 2, · · · , ma) and the connection weight
pk

lj(l � 1, 2, · · · , m; j � 1, 2, · · · , n; k � 1, 2, · · · , r) of the
consequent network.

,e learning algorithms of FNN usually include the
least squares method, gradient descent method, and
hybrid learning algorithm. Among them, the least
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squares method has a better effect in dealing with
nonstatistical errors in the evaluation process [16]. ,e
neural network learning algorithm is very similar to the
least squares method in the evaluation process, but the
parameters for adjusting the internal structure are dif-
ferent. ,e main difference is that the FNN adjusts the
membership parameter of the antecedent network and
the connection weight of the consequent network, but
the neural network adjusts the connection weight and
bias.

,e learning algorithm formula used in this model is

p
k
lj(t + 1) � p

k
lj(t) + β ydk − yk( xj. (20)

Among them, (l � 1, 2, · · · , m; j � 1, 2, · · · , n; k � 1, 2,

· · · , r), and ydk and yk are the expected output and actual
output, respectively, and β is the learning rate.

,e learning algorithm formulas for Casa
and width δasa

are

Casa(k + 1) � Casa
(k) − β

zE

zCasa

,

zasa
(k + 1) � zasa

(k) − β
zE

zCasa

.

(21)

Among them, l � 1, 2, · · · , n; sa � 1, 2, · · · , ma.

4. Network Learning Experiment of College
Information Education Based on
Neural Network

,is experiment is completed on the DM platform by calling
the MATLAB algorithm interface for secondary develop-
ment, and all experiments are completed through simulation
experiments [17].

Introduction to MATLAB: MATLAB has a profound
impact on scientific computing, image simulation, signal
processing, and other fields through the comparative
analysis of data. ,e MATLAB system always includes five
parts: MATLAB math function library, development envi-
ronment, MATLAB language, graphics function, and user
program interface (API). ,e software also provides various
toolboxes such as BP neural network toolbox and ANFIS
toolbox. [18].

,e program design of network learning is based on BP
network, and its MATLAB program structure is shown in
Figure 5.

,e program design is based on the network learning of
the adaptive fuzzy neural inference system, and its MATLAB
program structure is shown in Figure 6.

4.1. Simulation Samples. ,e sample data comes from dif-
ferent places, and there must be no human factors in the
sample collection; otherwise, the results will be considered as
components. ,e sample collection also appropriately dis-
cards the values that are too remote. If the sample value is too
biased, it will seriously affect the experimental results, which
will make the results more or less high and low, which will
weaken the information of the entire sample set [19].
,erefore, when selecting samples, we must discard the
sample data with too much deviation. Figure 7 shows the
process of constructing a valid sample set.

4.1.1. Acquisition of Samples. In ANNs and adaptive fuzzy
neural systems, the selected samples are put into the network
learning system for training, and the selection of samples will
seriously affect the training results of the network model.
,en, the sample selection must take representative and
general data [20]. ,e sample used in this study comes from
random 12 experienced basic computer application teachers,
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Figure 4: FNN structure diagram.
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and each group will be evaluated according to the raw data
we provide for 300 students’ computer application basic
course online learning. ,e evaluation system adopts a five-
level system: poor, pass, medium, good, and excellent. ,e
system’s processing rules for samples are as follows: the
evaluation indicators are converted from poor, pass, me-
dium, good, and excellent to 1, 2, 3, 4, and 5, respectively.
,e output poor, pass, medium, good, and excellent cor-
respond to five intervals, namely, [0 3], [3 3.5], [3.5 4], [4
4.5], and [4.5 5].

,e experiment compared and analyzed 300 experi-
ments, extracted 275 student data as valid samples, and
divided these 275 sets of data into two parts: test items and
training items [21]. In order to neutralize the ratio between
test items and training items, the experiment randomly
selects 240 student data as training items, and the remaining
35 groups of student data as test items to test the neural
network model generated by training.

4.1.2. Correlation Analysis of Samples. In the network
learning index system of college informatization education,
there must be some indicators that affect the evaluation
results, while some indicators have little impact, or even
negligible. In the experiment, those indicators that can be
ignored can be appropriately discarded when the data is
input so as to achieve the purpose of dimensionality re-
duction. ,e purpose of correlation analysis is to make the
main feature clear when the main feature value is ambiguous
so that the main feature information can also be easily
identified by the system, which can greatly improve the
identification efficiency of the system. In addition, due to the
reduction of the dimension of the input vector, the number
of nodes in the network structure will be correspondingly
reduced, which will reduce the space complexity of the
network and improve the learning efficiency of the network
model in disguise. It solves the trouble caused by too many
network dimensions [22].

Relevant studies have shown through experiments that
the nearest neighbor algorithm can eliminate irrelevant
attributes very well. ,erefore, this paper uses the nearest
neighbor algorithm to judge the degree of correlation be-
tween the online learning of college informatization edu-
cation and the seven evaluation indicators such as online
time, homework completion rate, homework average score,
and self-assessment average score. ,e following data were
obtained through systematic analysis, and the details are
shown in Table 1 and Figure 8.

,e data in Figure 8 show the degree of correlation
between each evaluation index and the online learning of
college informatization, and each index item has a high
correlation to the evaluation results. Since this experiment
uses two-dimensional output, the dimension is low, so the
experiment can choose all the above indicators as the input
of the neural network experiment for modeling.

4.1.3. Establishing the Validity Analysis of the Sample. In
order to ensure the validity of the sample data used to build
the model, it is necessary to use cross-validation to select

sample data, especially when the total number of samples is
not large enough.

K-fold cross-validation is to divide the data into k equal
parts, and each time an experiment is performed, one part is
selected as the detection item, and the rest are all training
items. Repeating this process k times can just make every
piece of data checked once.,e accuracy of the experiment is
the average of k validations.

,is experiment adopts five-fold cross-validation, that is,
275 groups of sample data are divided into five equal parts,
each with 55 groups of data, and 220 groups of data are used
as training items and 55 groups of data are used as test items.
,e results of five-fold cross-validation based on BP network
and ANFIS are as follows.

,e results based on the BP network model are shown in
Table 2.

,e results based on the ANFIS model are shown in
Table 3.

From the experimental data in Tables 2 and 3, the av-
erage correct classification rates of five-fold cross-validation
based on BP network and ANFIS are 0.782% and 0.833%,
respectively. ,e accuracy rates are relatively high, which
proves that the filtered sample data can meet the modeling
requirements.

4.2. Data Simulation Experiment of the Network Learning
Model Based on BP Neural Network. ,e data simulation is
carried out with the university informatization network
learning model based on the BP neural network, and the
sample data are uploaded to the test system for the exper-
iment to obtain the following data. ,e details are shown in
Table 4.

It can be seen from the experimental data that the data
test accuracy rate of the network learning model based on BP
network is only 68.6%.

4.3. Data Simulation Experiment Based on the ANFIS
Learning Model. In the same way, the data simulation is
carried out with the university informatization network
learning model based on the ANFIS, and the sample data are
uploaded to the test system for experimentation to obtain the
following data, as shown in Figure 9.

It can be seen from the experimental data that the data
test accuracy rate of the network learning model based on
the ANFIS is 91.4%.

4.4. Comparison of Test Results. Figure 10 shows the com-
parison results by comparing the accuracy of cross-checking
andmodel testing based on BP network and ANFIS. It can be
known that the model based on ANFIS is significantly better
than the model based on BP network.

5. Discussion

How to mobilize the enthusiasm of college students to use
network resources, to improve the utilization rate of network
teaching resources, and to give full play to the role of
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Table 2: Cross-check result table of BP network.

Category True positive rate False positive rate Accuracy Feedback rate ROC area
Difference 0.833 0.012 0.833 0.833 0.991
Middle 0.76 0.149 0.745 0.76 0.869
Pass 0.763 0.075 0.795 0.763 0.913
Good 0.774 0.061 0.787 0.774 0.946
Excellent 0.947 0.012 0.857 0.947 0.997
Average 0.782 0.09 0.782 0.782 0.915

Table 3: Cross-check result table of ANFIS.

Category True positive rate False positive rate Accuracy Feedback rate ROC area
Difference 0.722 0.019 0.722 0.722 0.986
Middle 0.845 0.081 0.861 0.845 0.933
Pass 0.84 0.065 0.829 0.84 0.954
Good 0.817 0.047 0.831 0.817 0.965
Excellent 0.895 0.016 0.81 0.895 0.998
Average 0.833 0.061 0.833 0.833 0.954

Table 4: Data test table of network learning model based on BP neural network.

Category True positive rate False positive rate Accuracy Feedback rate ROC area
Difference 1 0 1 1 1
Middle 0.8 0.24 0.571 0.8 0.828
Pass 0.7 0.08 0.778 0.7 0.88
Good 0.727 0.125 0.727 0.727 0.924
Excellent 0 0 0 0 1
Average 0.686 0.131 0.643 0.686 0.893

Table 1: Sample correlation analysis table.

Number of indicator groups Indicator name Relevance
1 Average work time 0.2468
2 Online time 0.2357
3 Homework completion rate 0.2052
4 Self-assessment average 0.1781
5 ,e number of times the discussion asked the question 0.1041
6 Resource usage time 0.0932
7 Number of times to discuss and reply to questions 0.0789
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Figure 8: Sample correlation analysis plot.
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network resources in teaching colleges and universities has
become a hot topic in the construction of online courses in
recent years. ,is paper is devoted to the research on the
network learning model of college informatization educa-
tion based on scientific computing. By modeling several
algorithms and importing data for testing and use, in order
to compare various indicators based on ANNs and ANFIS, it
is to be determined which network model can be used to
achieve the optimization of the system. In the era of artificial
intelligence, people’s lives are constantly being impacted by
ANNs technology. On the basis of ANNs, it is just around
the corner to fully realize the network learning of college
informatization education.

6. Conclusions

Using fuzzy logic theory to simulate the logical reasoning
process of the human brain and ANNs with the charac-
teristics of learning ability, fuzzy logic theory and ANNs
can be organically combined to establish a network
learning model based on the adaptive fuzzy neural system.
,is model has both the advantages of fuzzy logic reasoning
system and the advantages of the ANN system. Experi-
ments show that the accuracy of the adaptive fuzzy neural
system network learning model is as high as 91.4%, and it
can be used as a network learning model for college in-
formation education. However, this study still has short-
comings: (1) When faced with a large amount of data input,
although the learning model based on the adaptive fuzzy
neural system network has a high accuracy, it has an ob-
vious disadvantage; that is, its use accuracy cannot reach
100%. ,is means that a lot of data will be transmitted
incorrectly, resulting in data confusion, which is difficult to
accept in the field of university informatization network
learning. (2) ,e contrasting neural network technology
used in this paper is not comprehensive enough, and only
two technologies, BP neural network and ANFIS, are not
enough to be universal. ,erefore, improving the accuracy
of the system and using more neural network technology is
the direction of future development.
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