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Abstract. Aiming at the problem of dividing and scheduling network teaching
resources in the network environment, a more complete fuzzy mathematics theory
and an example are used to introduce a method of dividing and scheduling teaching
resources in detail. The main methods used during this period are: the introduc-
tion of data standardization methods to eliminate the influence of dimensions; a
method of comprehensively considering various indicators and then processing
them separately, in order to avoid the “barrel effect”; For some articles only rely-
ing on the error of using fuzzy similarity matrix to divide teaching resources has
been corrected, and the final division should use fuzzy equivalent matrix.
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1 Introduction

Teaching data scheduling refers to making full use of the network teaching information
resources in different time and space, using computer technology to automatically ana-
lyze, synthesize, distribute and use the network teaching information obtained according
to the time sequence under certain criteria, so as to obtain the consistent description and
interpretation of the tested object, so as to complete the required decision-making and
estimation tasks, and make the teaching system obtain its components More superior
performance [1]. The existing network teaching data scheduling methods include the
least square method based on nonlinear optimization class and the method based on
Kalman filter. However, the measurement of U1 can not be based on the measurement
of various factors such as Kalman filter equation, which is based on the observation of
various factors. However, the least square method based on nonlinear optimization class
has great difficulties in the implementation of the algorithm due to the uncertainty of
the available measurement elements and the need for iterative solution, which can not
meet the requirements of real-time scheduling calculation [2, 3]. How to take a simple
and effective method to schedule network teaching information is the key to improve
the accuracy and efficiency of network data processing.

As an eye-catching next-generation network system, the grid has its own distinctive
features, and thus has created its powerful functions. Simply put, the grid is the use of
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all the massive and available connections on the Internet (i.e. Idle) resources (mainly
including computing resources and data storage resources) are integrated into a super
virtual computer. The user does not need to understand or even understand its background
operation (that is, transparent to the user), just through a relatively simple user interface,
This super virtual computer can be used to quickly and efficiently complete tasks such
as massive data operations, massive data storage management, and massive information
search [4].

Aiming at the above problems, this paper proposes a network teaching data schedul-
ing method which combines fuzzy mathematics and non negative eigenvector theory.
First of all, the method of data standardization is used to eliminate the influence of
data dimension. Secondly, considering the influence of each index, fuzzy mathematics
method is used to schedule and control the network teaching data. Finally, the effective-
ness of the method is verified by practical application, and a better scheduling effect is
obtained.

2 Network Teaching Resources

In a broad sense, network teaching resources are all kinds of teaching resources that are
connected to the Internet, and all kinds of educational software resources installed on
it. Users can get corresponding network teaching resources and resources according to
their different needs and user rights service.

Through the above analysis, it can be seen that the scope of online teaching resources
is very large, and the specific performance of each resource is not the same. In order to
achieve effective management and efficient use to meet the needs of different students
and users, a very critical step is to Division and scheduling of teaching resources. In
view of the characteristics of the above teaching network resources, it can be found that
applying the fuzzy clustering analysis method in fuzzy mathematics theory can solve
the above problems well.

3 Fuzzy Cluster Analysis

Fuzzy equivalent matrix is a classical fuzzy clustering method, which combines the
standard residual error with the measurement difference of adjacent time to calculate the
fuzzy eigenvalue fuzzy clustering, and find the best calculation threshold. According to
the data results of individual data, the clustering of target data is completed. Fuzzy equiv-
alent matrix clustering can effectively avoid residual pollution and residual inundation,
and can flexibly select clustering results to improve the effectiveness of clustering.

In ordinary cluster analysis, given objects and their characteristics can be classified
according to the inherent similarity of the data. The mathematical method of classifying
the researched objects according to certain standards is called cluster analysis. This is
a classification method of multivariate statistics “things gather together”. However, in
the network teaching data, there are many types of data that are not clearly divided,
the boundaries are fuzzy, and the relationship between them is more fuzzy. Therefore,
fuzzy mathematics methods should be used to classify network teaching data. The cluster
analysis using fuzzy mathematics method is called fuzzy cluster analysis [5, 6].
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The object of this paper - network teaching resources, which can not be clearly
divided between each other, the boundary is fuzzy, so it is feasible to use fuzzy
mathematics to analyze it.

The following steps of fuzzy analysis are introduced

The first step is to standardize the data. © Write out the data matrix; @ Standardize
the data. Network teaching resources have many characteristics, each of which has a
different dimension. In order to compare the data of network teaching resources with
different dimensions, it is usually necessary to properly transform the original data to
obtain a new sample. Standardization matrix. In this paper, the translation and standard
deviation transformation method is used, and the new standard sample network teaching
data obtained in the first step is used to eliminate the influence of dimensions, and a
fuzzy matrix representing the fuzzy relationship between each network teaching data is
established.

The second step is calibration (building a fuzzy similarity matrix). In order to classify
network teaching data quantitatively, some quantitative indicators for classification must
be determined, and some quantitative indicators that can indicate the degree of similarity
between samples (or variables) are introduced, which are called cluster statistics.

The determined cluster statistics r;; = R(xi, xj) and R(x, y) are called membership
function or membership degree, and their values represent the correlation degree of
binary relationship (x, y) with fuzzy relation R, where R represents fuzzy similar relation,
and the calculation methods mainly include similarity coefficient method and distance
method. In this paper, Hamming distance method is used. A fuzzy matrix R with r;; as
its element can be obtained.

The third step is the clustering of online teaching resources. There are many cluster-
ing methods. Here we mainly introduce the clustering method based on fuzzy equiva-
lence matrix—transitive closure method. When classifying network teaching resources
according to fuzzy relations, the fuzzy relations must be fuzzy equivalence relations,
which are reflexive, symmetrical and transitive [7].

According to the calibration, the fuzzy matrix is only a fuzzy similar matrix, and
the fuzzy similar matrix only has reflexivity and symmetry, but it does not necessarily
have transitivity, that is, R is not necessarily a fuzzy equivalent matrix (fuzzy equivalent
matrix has reflexivity, symmetry and transitivity). In order to classify network teaching
resources, R needs to be transformed into fuzzy equivalent matrix R”.

By finding the transitive closure ¢(R), the fuzzy similarity matrix can be transformed
into a fuzzy equivalent matrix, which is transitive, while retaining reflexivity and sym-
metry. Here is a practical simple method-the square method, seeking transitive closure
t(R).

Starting from the fuzzy similar matrix, the square is calculated in turn

R>R->R > - >R > (i=1,23) (1)
When R¥ - R¥ = R?f appears for the first time (indicating that R¥ is transitive!), R

is the required transitive closure 7(R), which is the required fuzzy equivalent matrix R*,
namely ¢#(R) = R*. Then, take a fixed value A of [0, 1] and specify:
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For any two elements x; and y; in the universe, if:
rij = A 2

Then x; and y; belong to the same class; otherwise, they do not belong to the same
class [8].

4 Network Teaching Data Fusion Method Based on Fuzzy
Closeness

Using the real-time network teaching data processing process of positioning smoothing
and filtering, the three-dimensional processing results of group » are obtained:

ei = (xi,yi,z),i=1...n 3)

According to the decision level fusion structure model, the distance between any two
positioning results is calculated. The relative distance between the i positioning result
and the j positioning result is as follows:

dij = \/(xz' —5)’ + (i =)’ + (@ - 5) 4)

The authenticity of the i th positioning result can be determined by the relative
distance d;; between the i-th positioning result and the positioning result of the j-th
measuring device: the smaller the dj;, the higher the authenticity of the i-th positioning
result. Conversely, the larger the dj;, the lower the authenticity of the i-th positioning
result, and the fuzzy closeness function a;;(k) between the i-th positioning result and the
Jj-th positioning result at different spatial positions at time k can be defined.

Network teaching data fusion is shown in Fig. 1.

Fig. 1. Network teaching data fusion process

The definition of fuzzy closeness function should satisfy:

(1) When the relative distance between the two positioning results is larger, their fuzzy
closeness is smaller, and the relative distance between the two positioning results
is smaller, the mutual closeness between the data is greater, that is, a;;(k) should be
proportional to the relative distance Inverse relationship
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(2) If the relative distance of the data to itself is zero, the fuzzy closeness of the data to
itself is 1;

(3) ajj(k) € (0, 1), enabling data processing to take advantage of the membership
function in fuzzy set theory, avoiding the absoluteization of fuzzy closeness between
data. Therefore:

1 1

1 +dj 1+ \/(x,- — xj)2 + ()’i —)’,/')2 + (Zi - Zj)z

®)

i

It can be seen that the definition form of formula (5) satisfies the properties of fuzzy
closeness function, and this definition form of satisfying fuzzy closeness function a;; (k)
is more in line with the reality of practical problems, and is convenient for specific
implementation, so that the result of network teaching resource integration is more
accurate and stable [9, 10].

Through the above method, we can get the fuzzy closeness degree of arbitrary
positioning results at time k, and then obtain a fuzzy closeness matrix A(k):

ar (k) aip(k) ... aj(k)

a1 (k) axp(k) ... ax(k)
Ak) = ) (6)

an1 (k) apa(k) ... app(k)

According to the matrix A(k), the comprehensive fuzzy closeness u;() of a certain
positioning result (x;y;z;) and other positioning results is obtained, and a set of non-
negative numbers is required from the theory of probability source merger:

bi(k), ba(k), ... ba(k) (7
Make:
uj(k) = bi(k)ai (k) + by(k)aip (k) + ... + by(k)aj, (k) ®)
i=1,2...,n
Make:
Uk) = [ur(k), ua(k), ..., un(k)]" ©)

B(k) = [b1(k), b2(k), ... bu(k)]"
Then formula (9) can be written as the following matrix form:

U (k) = A(k)B(k) (10)
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Because of a;; > 0, A(k) is a non-negative symmetric matrix. According to the
properties of the non-negative symmetric matrix, it can be seen that A (k) has a maximum
fuzzy eigenvalue L(X > 0), and only the eigenvector corresponding to the eigenvalue is
positive, and A(k) = AB(k) is used to obtain the eigenvector B(k), which is substituted
into Eq. (10) as the fuzzy positioning result Proximity [11-13]. Expanding matrix (10),
the i fuzzy closeness is:

ui(k) = by (k)aip (k) + ... b(k)ain (k) Y

Where b;(k) is the i th element of the eigenvector B(k).

In the actual network teaching data fusion process, different positioning results need
to be given different weights. The teaching system with better stability and higher reliabil-
ity has greater weight. According to the previous discussion, the reliability and stability
of the equipment with large fuzzy proximity degree are higher, and the weight should
be greater, otherwise, the weight should be smaller. Therefore, fuzzy closeness can be
used to represent the weight of the sensor. The clustering data is shown in Fig. 2:

Fig. 2. Clustering data

Because in the rectangular coordinate system, the abnormal data sample and the
normal data sample are inconsistent, so this paper completes the network teaching data
processing work by establishing the rectangular coordinate system. Randomly select n
data as the basic sample, draw the ROC curve through MATLAB software, judge the
accurate value of the data, and then repeat this operation. Other samples are sampled
to calculate the offset between the standard data and the measured data, the overlapped
network teaching data are stored, and the different network teaching data are re integrated
until the ROC curve is a coincidence line. The established rectangular coordinate system
is shown in Fig. 3.
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Fig. 3. Data processing rectangular coordinate system

The vertical axis direction of ROC curve represents the detection probability, and
the horizontal direction represents the false alarm rate. According to the change of the
curve, the higher the threshold value, the higher the accuracy of the system, and the
stronger the self identification ability. If the ROC is not a smooth curve, it is necessary
to divide the ROC curve into several sections to form a number of small trapezoids, and
calculate the accurate value of each trapezoid area data. Through the addition of several
trapezoid areas, the number of data is subtracted from the number of normal data, and
the false alarm rate of abnormal data is obtained. The best working point is found in the
ROC curve, and the positive likelihood ratio and Youden index are used to distinguish
the error detection rate and false alarm rate.

After the discrete attribute data is obtained, the original network teaching data is
mapped to the three-dimensional space by constructing a new linear function, and then
divided in the space. The matrix is used to find the heterogeneous data, and the optimal
solution is obtained. The cloud detection method mainly depends on the simulation
database. If there is no normal data in the simulation database, the attack data cannot
be detected. If the real-time coding of abnormal data and the normal data exceed a
certain threshold, the normal data will also be attacked. The whole data is analyzed
and processed to show the non-linear relationship between normal data and abnormal
data. The data is compared by random sampling, and HMM model is established. Using
the detection function of HMM model, different data can be identified through cloud
test, so as to realize information distribution processing and increase the adaptability of
processing process.
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Let the weight of the measured value of i be w(k). According to the principle of
information sharing, the sum of the information estimated by the optimal fusion can be
equivalently decomposed into the sum of the information of several measurement data,
that is, one information can be shared by several subsystems.

dwi=10=<wi <1 (12)

i=1

Normalize the fuzzy closeness of n measuring equipment to get their respective
relative weights:

u; (k)
Z?:] ui (k)

Therefore, at a certain time k, the fusion positioning result of the target is as follows:

wi(k) = 13)

e(k) =y wik)ei(k) (14)

i=1

5 Using Fuzzy Cluster Analysis Method to Dispatch and Control
Network Teaching Resources

Different from the previous method of considering a single index one by one, the example
presented here uses two comprehensive indicators of machine computing performance
and communication performance to divide machines at the beginning, which can avoid
the “barrel effect” in advance and meet the real-time application requirements most
concerned by ordinary users. The so-called “barrel effect” refers to the amount of water
contained in a barrel, which ultimately depends on the shortest of the boards used to
make the bucket. In this case, it refers to two “boards” of “computing performance” and
“communication performance”.

Step 1: Data standardization.

(1) Data matrix
Suppose domain U = {x1, x2, - - - , x10} represents a network teaching system with 10
nodes. Each node uses two indicators of computing performance and communication

performance to represent its characteristics, namely x; = (x;1, x;2). The original data is
shown in Table 1:
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Table 1. Raw data

Node Index
Computational performance Communication
performance

X1 0.6 50
b 1.0 40
X3 2.0 60
X4 4.0 55
X5 2.5 30
X6 3.0 100
X7 54.0 20
Xg 45.0 100
X9 20.5 50
X10 15.0 120

Therefore, the transposition matrix of the original data matrix is obtained, and the
clustering results of different network teaching data are shown in Fig. 4 below:

-

4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00
TIME/s

Fig. 4. Clustering results of different network teaching data

So far, the classification of network teaching resources has been basically completed.
It can be seen that through A € [0, 1] clustering from large to small, for different
parameter A, grid resources are clustered into different groups, and the nodes in each
group can be regarded as nodes with similar comprehensive characteristics under the
current parameter A. Users can adjust the value of A according to their needs. For larger
application problems, by reducing the value of A, the “logical groups with adjacent
performance” can be merged into a large logical group. When A is taken as 0, all nodes
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will form a logical group, and the scheduler will schedule the application decomposition
tasks to all computing nodes as much as possible.
After successful grouping, according to the formula:

1 N
VZMI;C]C (15)

Calculate the cluster center value (or mean) V of the computing performance of
each group and the cluster center value (or mean) V of the communication performance,
where: M is the total number of nodes in the group; Cj is each node in the group
Calculated performance value or communication performance value.

If the parameter X is 0.911, the computational performance cluster center value of
the first (i.e. the first class) {x1, x3, x4, X2, x5} of the group (class) is 0.911:

5
1
Vi=<) (604+20+40+1.0+25) =31 (16)
> i=1

Communication performance cluster center value:

5
1
Va =< (50 460+ 55+40 + 30) = 47 A7)
5 i=1

It is also worth noting that the maximum performance deviation ratio D can indicate
the similar degree of performance of the nodes in this group

D— Max((Maxy_oCp — V), (V — Ming—oCy))
B 1%

(18)

Among them: M is the total number of nodes in the group. Obviously, the smaller
the D, the closer the performance data of the nodes in the group.

So far, we can get a scheduling control algorithm that can network teaching resource
data, and its steps are:

(1) Calculate the fuzzy equivalence matrix based on the comprehensive indicators of
all computing nodes, that is, the closeness matrix;

(2) Determine the first-order A matrix of the fuzzy equivalent matrix according to the
value of A and refer to the maximum performance deviation rate D;

(3) Obtain several logical groups of machines according to the A order matrix;

(4) For problems of different scales and requirements, suitable or user-specified logical
groups can be selected for scheduling according to the cluster center value.
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6 Simulation Calculation

Assuming that the initial position of the network teaching data is (0, 0, 0), the scheduling
movement is performed in the YOZ plane, sampling is performed at a period of 50 ms,
and the data of 5 s is continuously simulated, and the fuzzy closeness formula is used
to calculate the value of any two network teaching data. The fuzzy closeness degree is
formed to form a fuzzy closeness degree matrix, the maximum eigenvalue of the matrix
and its corresponding positive eigenvector are calculated, and then the comprehensive
fuzzy closeness degree is obtained as the weight, and the weighted fusion calculation of
network teaching data is performed.

Compare the actual scheduling results with the positioning results of the network
teaching data scheduling method proposed in this paper. The graphs comparing the
scheduling and positioning results of the two methods in the X direction, Y direction,
and Z direction are respectively given, as shown in the figure below (Figs. 5, 6 and 7).

x10°
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O Results of this paper

| |
0 200 400 600 800 1000
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Fig. 5. T-X curve of dispatching positioning data
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Fig. 6. T-Y curve of dispatch positioning data
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Fig. 7. T-Z curve of dispatching positioning data

It can be seen from the simulation results that, by comparing the results of inter-
section scheduling and fusion positioning in the X-axis, Y-axis, and Z-axis directions,
the network teaching data scheduling and positioning results of the proposed method
are very close to the actual results. It shows that the proposed method can effectively
eliminate the adverse effect of the measured value on the fusion result and improve the
processing accuracy.

7 Conclusion

According to the characteristics of network teaching resources, it is very suitable to use
fuzzy clustering method in fuzzy mathematics to classify them. The early method of
processing a single indicator and then comprehensively processing is more suitable for
users who have special needs for grids. The method in this article is suitable for mass
users who have general needs for network teaching resources and are more concerned
about comprehensive performance.
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