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In this paper, the random matrix method of a fuzzy comprehensive evaluation is used to conduct in-depth research and analysis
on the assessment of foreign language translation levels in universities, and the corresponding model is designed for the automatic
assessment of translation levels in university education. The Hessian matrix of the second-order optimization method is used to
analyze the geometric properties of the loss plane of the deep neural network, and it is proved that the Hessian matrix can be
constructed as a sample covariance matrix, which is the classical Wishart matrix in the random matrix theory. Using the study on
the asymptotic distribution properties of the Wishart matrix in random matrix theory, the Hessian matrix is analyzed and the
limiting spectral distribution, the eigenvalue extreme value distribution, and the standard conditional number distribution of the
matrix are given. And the scores are basically distributed above 240, but some indicators have relatively low scores, all below 120
points, so the indicators distributed above 240 points are selected as reserved indicators. The analysis considers that the evaluation
of foreign language translation in learning in colleges and universities is itself very fuzzy and constructs an evaluation model based
on the fuzzy comprehensive judgment method, which provides a research strategy for the future evaluation of foreign language
translation in learning in colleges and universities. Finally, the evaluation system of foreign language translation in learning in
colleges and universities is designed and implemented. It is feasible to apply the fuzzy comprehensive judgment to the com-
prehensive evaluation of college students, the combined judgment of multiple methods has higher reliability and stability, and its
research conclusions have certain reference value in the specific education management practice. The value, objectivity, feasibility,
and wide adaptability of the fuzzy comprehensive evaluation method are analyzed, and some references are expected to be
provided for translation quality assessment research and translation practice.

1. Introduction

With the rapid development of globalization, the commu-
nication between speakers of different languages has in-
creased dramatically, so high-quality translations are
increasingly important. Translation quality assessment
(TQA) is an important part of translation research, and a
translation is not complete until it has been read and
evaluated by readers and experts [1]. Therefore, in that sense,
TQA is an essential part of translation research. However,
for many years, due to the lack of a relatively objective and
practical TQA model, translation researchers have mostly
focused their attention on subjective criticism and error

analysis of translations, with qualitative research as the
focus, and TQA has not been given due attention and its role
has not been fully played. However, in many cases, we need
to evaluate translations quantitatively and objectively in a
comprehensive manner. With the development of cross-
discipline, fuzzy mathematics has been applied to translation
research to evaluate translation quality objectively and
quantitatively. Since fuzziness is an inherent property of all
languages, and translation is an activity between different
languages, fuzziness is inevitable.

With the advent of the DT era, the amount of data
generated in many fields has increased dramatically, and it is
difficult for humans to process the datasets with large scale
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and high complexity directly, so we need to use computer
tools to classify and cluster these data moderately and ef-
fectively in advance. Pattern clustering includes supervised
clustering and unsupervised clustering [2]. The purpose of
supervised clustering is to find a mapping from the input
data vector to a finite set of class labels, and such a mapping
generally represented a numerical function containing
several parameters to be determined, the estimated values of
which can be determined using relevant learning algorithms
[3]. In unsupervised clustering, on the other hand, no
specific labeling of the data is required for classification or
necessary data analysis. The mainstay of practical research
and application is the objective function-based fuzzy clus-
tering algorithm, which expresses the clustering problem as
an optimization problem with constraints, and determines
the partitioning of the dataset and the clustering results by
finding a specific solution to the optimization problem.
These algorithms are designed to be simple to apply and have
good clustering effects, and the process is easy to program by
using the mathematical theory of nonlinear programming to
find the solution to the optimization problem.

In the process of implementing the evaluation of foreign
language translation teaching in colleges and universities,
according to the collected data, the evaluation results of
experts, students, and teachers are calculated, respectively,
then the evaluation results are obtained by comprehensive
operation, and then the scoring method is used for exper-
imental comparison [4]. Cultivate personal self-develop-
ment so that they can play the greatest role in all aspects of
life. The implementation results show that the evaluation
method of foreign language translation teaching effective-
ness in colleges and universities elaborated in this paper can
well meet the needs of classroom teaching evaluation of
English teachers. This paper adopts a quantitative evaluation
method to evaluate foreign language translation teaching in
colleges and universities, using methods including the
scoring method and fuzzy comprehensive evaluation, in
which the evaluation of the effectiveness of foreign language
translation teaching in colleges and universities is a fuzzy
comprehensive evaluation. The traditional comprehensive
evaluation method has a wide range of use, but nowadays
there is no single method that can solve all the problems that
occur and is suitable for all kinds of teaching situations, and
each method has its focus and area of existence. To solve
specific problems in a particular field, it is necessary to
integrate and analyze the system practically, and then re-
establish an appropriate system with suitable algorithms to
achieve it. Therefore, this paper proposes that this research
has positive and far-reaching theoretical and practical im-
plications for the improvement of teaching effectiveness in
the field of education, as well as a reference value for other
professional comprehensive evaluation methods.

2. Related Works

In the university foreign language translation in the learning
environment, learners can use mobile or nonmobile ter-
minal devices as learning platforms, and the system uses
context-aware technology to detect information about the
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environment in which learners are located, personal learning
goals, and learning processes, and provides learners with
more adaptive personal support [5]. Compared with ubiqg-
uitous learning and mobile learning, foreign language
translation in learning in colleges and universities can
perceive the learner’s situation in the real world, can provide
personalized information and services more actively based
on the context in which the learner is located, and can record
the learner’s information in the real world [6]. Thus, it seems
that foreign language translation in learning in universities
also belongs to the category of ubiquitous learning, which is
a further step of mobile learning. Through situational
awareness technology and wireless network technology, it
can perceive the situation of learners in the real world,
provide adaptive information and services more actively
based about learners, and record the behavior of learners in
the real world with information. Carrillo et al. used a
spherical spin-glass model to explore the nonconvex loss
function of a simple model of a fully connected feedforward
neural network and found that the minimum critical value of
the stochastic loss function lies within a narrow band def-
inition and is bounded by a global minimum [7]. The study
of the article is based on three assumptions: independence of
variables, redundancy of network parameters, and homo-
geneity [8]. A large size decoupled network is analyzed, and
the random loss function of the network exhibits a hier-
archical structure at the lowest critical value, which is all
contained in a narrow band, the lower line of which is the
global minimum, while the number of local minima outside
the band shows an exponentially decreasing relationship
with the size of the network.

The difference between large and small networks
highlighted, where lower quality local minima in small
networks have a nonzero probability of being recovered,
and the recovery of global minima becomes a more difficult
task as the network size increases, which is why global
minima often lead to overfitting in experiments [9]. Chen
et al. performed extensive training and data processing,
found that the Hessian matrix is degenerate at any moment,
and deduced that the loss plane features are determined by
both the network structure and the input dataset [10].
During the study of the spectrum of the Hessian matrix, it
was found that increasing the number of network pa-
rameters scales most of the spectrum if the input data are
fixed, and changing the input data affects larger values in
the spectrum if the network dimension is fixed [11]. Yang
et al. also proposed an automatic modulation classification
method that incorporates a spectral correlation function
and a neural network classifier, which is a neural network
with a single continuous output [12]. Ozcanli et al. pro-
posed a distributed processing-based decision system for
classifying multiple radio signals, which consists of two
main phases [13].

The fuzzy integrated evaluation method is used to an-
alyze the evaluation indexes and transform the qualitative
evaluation factors into quantitative evaluation factors, i.e.,
the total evaluation of things or objects subject to multiple
factors, which makes the results clearer and the algorithm
more reasonable and better solves the difficult problems. The
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main purpose is to explain and illustrate the relevant theories
involved in the evaluation of the effectiveness of foreign
language translation teaching in secondary schools under
fuzzy comprehensive evaluation, including the principles of
teaching evaluation, foreign language translation teaching
evaluation, and fuzzy comprehensive evaluation method.
The analysis and overview are mainly made from the practice
environment, practice process, and comprehensive evalua-
tion results, and the implementation steps and analysis
process are introduced. Firstly, the weights are constructed
with the values of the research, after which the relationship
matrix is established from the evaluation indexes and the set
of comments, and the relationship matrix is obtained by
using the fuzzy evaluation method to calculate the weights of
each index for experts, students, and teachers, respectively,
and the evaluation values are calculated. And the results
were subjected to classroom teaching experiments, and the
experiments were compared by hierarchical analysis. To
greatly demonstrate the advantages of the fuzzy overall
assessment sample, this paper finally used the scoring
method to complete the control of the experiment, and the
results showed that the index weights derived from the
model established in this paper could make the constructed
judgment matrix more satisfactory.

3. Design of Foreign Language Translation-
Level Evaluation in Higher Education

Evaluation is to determine the value of people or things, and
we tend to make a subjective judgment only for the good or
bad of people or things, which is one way of determining an
evaluation [14]. Through the analysis and interpretation of the
main components, the evaluation of the original indicators is
achieved. The evaluation index system of this paper contains
more than 30 evaluation parameters, so many evaluation
indexes should choose a weighting method that can reduce
the amount of calculation and the difficulty of the analysis
process. In the activity, there is the problem of evaluation
subject and evaluation object, to get the good and bad and as
the final judgment result. In addition, the subject of evaluation
is also the object of evaluation, mainly for the object of
evaluation activities, in which there is the problem of eval-
uation subject and evaluation object, and thus the good or bad
obtained as the final judgment result, which is the change that
occurs in the value subject and the value object. In addition,
there are similarities and differences in evaluation methods,
and there are quantitative and nonqualitative methods.
Simply put, value determination of things by numerical and
quantitative methods is called quantitative evaluation, and
this method is generally for clarifying the level of the object’s
memory ability and has great limitations, while value de-
termination by non-numerical and quantitative methods is
called qualitative evaluation.

The nonquantitative evaluation to be discussed in this
thesis is not to use objective teaching evaluation as the
measurement index, but to use effective evaluation tools to
make a qualitative analysis of foreign language translation
teaching and timely feedback to evaluate teaching to develop
evaluation.

In previous years, teaching evaluations were based on the
subjective perceptions of listening experts or teachers to
evaluate the foreign language translation teaching process,
but the obtained results often deviated from the actual
situation, and for this reason, researchers have proposed
many index systems for classroom teaching evaluation.
However, most of the existing studies on the evaluation
index systems of foreign language translation teaching in
secondary schools are not relevant and cannot accurately
evaluate the effectiveness of foreign language translation
teaching in other schools [15]. Based on the practical ex-
perience of teaching in secondary schools and the opinions
of other English teachers and experts, the authors construct
an index system that is consistent with the evaluation of
foreign language translation teaching to facilitate future
evaluations. Therefore, this chapter will elaborate on the
principles of index selection and index screening of the
foreign language translation teaching evaluation system.

There are many factors affecting the evaluation of foreign
language translation teaching in colleges and universities, it
is necessary to select indicators from many aspects and
scopes at the same time, and the results of English classroom
teaching evaluation should be considered as much as pos-
sible in the process of selecting indicators to provide a
reference for future classroom teaching evaluation. For the
process of indicator selection, classroom teaching evaluation
should have certain feasibility, considering whether the data
of certain indicators are easy to obtain and whether the
indicator factors are clear, so whether the indicators are
reasonable, the evaluation data collected will not have any
value role. When English classroom teaching indicators are
selected, the maximum possible to achieve the simplicity for
the total number of indicators selected, if all the indicators
are selected into the framework of indicators, it will lead to
the loss of a role of the indicators selected at the beginning,
so take its brief and clear indicators more and reduce the
work of the evaluator, as shown in Table 1.

By extracting the indicators of foreign language trans-
lation teaching evaluation in universities, the expert eval-
uation indicators are integrated. In the selection of each
index, the index that occupies a small proportion is iden-
tified through experiments and sieved out to obtain expert
evaluation indexes. The questionnaires were mainly dis-
tributed by e-mail after class, and 100 expert questionnaires
were distributed in total.

The analysis of the results shows that most of them think
that some indicators have higher total scores and the scores
are basically distributed above 240, but some other indi-
cators have lower scores, all of them are below 120, so the
indicators distributed above 240 are chosen as reserved
indicators, and the indicators derived are teaching plan, and
scientific and reasonable classroom teaching. Consideration
should also be given to the use of multi-level comments to
give judgments and to determine the membership function
for each comment level. The ratio of English to Chinese
dictation in answering questions is shown in Figure 1.

The value orientation of foreign language translation in
higher education in learning evaluation is firstly positioned
on the experience of students’ learning situation and



TaBLE 1: The present system of expert evaluation indexes.

First-level

Main tar ..
ain target indicator

Secondary indicators

Scientific and reasonable
classroom teaching.
Appropriately adjust the
teaching plan.

The use of multimedia teaching
and explanations is completed on

Teaching plan

Teaching time.
Translation means Help students expand the
level horizons of English classroom

teaching.
Teaching Meticulous teaching.
attitude Explain in simple language.
Many examples.
Class Pay attention to students’
performance listening, speaking, reading, and

writing skills.

learning process. Evaluation is not only to give results, but
also to stimulate students’ motivation, creativity, and cu-
riosity in the learning process. Therefore, the assessment of
foreign language translation in higher education should
consider the collection and use of information, the synthesis
and transfer of knowledge, and the judgment and solution of
problems. The value orientation of the evaluation of foreign
language translation in higher education is focused on the
development of individual development skills. Education is a
process that has no end, people will always be aware of
learning new things and new knowledge. The individual’s
ability to develop themselves is cultivated so that they can get
the fullest development in all aspects of their life. Therefore,
foreign language translators in higher education should
consider the learner’s ability to learn, social skills, and
adaptability in the evaluation of learning.

The study developed an evaluation index system
reflecting the characteristics of ubiquitous learning, deter-
mined the corresponding affiliation function, realized the
unified processing of different types of qualitative and
quantitative indicators, and detailed the specific steps and
operation process of fuzzy comprehensive evaluation [16]. In
the link of index assignment under fuzzy comprehensive
evaluation, the subjective and objective index assignment
method combining hierarchical analysis and principal
component analysis is proposed. The method combines the
evaluation matrix and the sample matrix, based on objective
data, combines with expert opinions, and finally deduces the
comprehensive weights.

Before formulating the evaluation indexes of foreign
language translation in higher education, we should first
study and analyze the characteristics of foreign language
translation in higher education, and then set reasonable
evaluation indexes that can reflect all the influencing factors
according to their learning characteristics.

The learning of foreign language translation in higher
education is different from other digital learning such as
online learning and mobile learning, which have their special
characteristics. The shorter the short axis of the ellipse is, the
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ellipsoid surface will be very steep in the direction of the
short axis and very flat in the long axis direction. Such a loss
plane will be very steep, many detours will be taken during
the optimization process, and the calculation efficiency will
be greatly reduced. Through context-aware technology and
wireless network technology, it can sense learners’ situation
in the real world, provide adaptive information and services
more actively based on learners’ context, and record
learners’ behavior and information in the real world, cre-
ating a highly interactive contextual learning for learners
that is not limited by time and space.

Through the first two steps, several indicators have been
collected and selected for generalization. The indicators with
the same meaning and different expressions were combined
into one indicator, and the most appropriate one was se-
lected. Several indicators with different evaluation per-
spectives were divided as first-level indicators, and then the
indicators with strong correlation were combined under the
same higher-level indicator. Using the method of induction
and deduction, the index system framework of 5 primary
indicators, 11 secondary indicators, and 34 evaluation pa-
rameters was finally formed.

Indicator weight refers to the importance or contribu-
tion of each indicator in the indicator system and is a value
assigned to measure the importance or position of an in-
dicator in the learning evaluation indicator system. The
weight of the indicator reveals the objective imbalance of
each indicator, reflecting the difference in the influence of its
corresponding factors on the realization of meaningful
foreign language translation in learning in universities. The
values of weights are expressed in the form of decimals,
integers, and percentages [17].

In general, the decimal form is mostly used to express the
weights. This is because it not only is more convenient and
suitable for allocation but also more accurately reflects the
value difference of each index. When assigning weights, the
group of indicators at the same level is often considered as a
whole, and the total weight of this whole is 1, as shown in
Figure 2.

The basic idea of principal component analysis is to
extract as few major evaluation factors as possible from
all the originally proposed evaluation factors. The main
evaluation factors should reflect the comprehensive in-
formation of the original m evaluation factors, and the
information reflected by the n main evaluation factors
should not overlap with each other. The weights are then
assigned based on the actual data of the evaluation
sample and the contribution rate of each major index in
the sample. In summary, the principal component
analysis method is used to filter several main components
from multiple original indicators with the help of an
orthogonal transformation.

The evaluation of the original indicators is achieved by
analyzing and interpreting the main components. The
evaluation index system in this paper contains more than
thirty evaluation parameters, and such many evaluation
indexes should be chosen as the assignment method that can
reduce the calculation volume and the difficulty of the
analysis process. And the principal component analysis
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guage translators in universities.

4. Fuzzy Comprehensive Evaluation Random
Matrix Model Design

Firstly, the total score F of the second-level indexes of experts
is calculated, then the weights of the second-level indexes of
experts’ evaluation are calculated, and finally, the weights of
the first-level indexes of experts’ evaluation are calculated. In
addition, students and teachers can also refer to this cal-
culation process to get the corresponding scores of second-
level evaluation indexes, the weights of first-level indexes,
and the weights of second-level indexes [18]. Therefore, 15%
of the test set is randomly selected during the experiment.
The relationship matrix is obtained from the evaluation
vectors in the evaluation of foreign language translation
teaching in universities. First, the affiliation matrix is de-
termined. Taking experts as an example, the i-th second-level
evaluation index evaluates the first-level evaluation index
Ny, and gets a fuzzy vector R relative to the set of comments
M. All rows in the expert matrix are the results of an
evaluation against all indicators, and in addition, the matrix
includes all the information obtained by evaluating the set of
evaluation results M, against the set of evaluation indicators
N, as shown in the following equation:

The evaluation results of experts, students, and
teachers are obtained separately, and the fuzzy rela-
tionship matrix Ri between the secondary indicators and
the primary indicator rubrics is established. There are m
evaluation levels and »n second-level evaluation indica-
tors, then the fuzzy relationship matrix R; of the first-
level indicators, as shown in the following equation:

Tin Yz -+ Vitm
Tip Ting «n. T
i21 i22 i2m
R; = . (2)
il Tinz -+ Tinm

To determine the weights of foreign language
translation in learning evaluation indexes in universities
more accurately, this paper combines the weights cal-
culated separately by hierarchical analysis and principal
component analysis to obtain the final weights of the
indexes. This combination of subjective and objective
weighting methods complements each other, which not
only can avoid the subjective arbitrariness of the weight
setting process, but also solves the problem that the
weights and the importance of indicators contradict each
other.



Mathematical Problems in Engineering

Comprehensive weight
determination

Functional module
division

Fuzzy Comprehensive
Evaluation

Subjective weight Objective weight | |

determination determination

Determine the set of
pindicators and weights at all
levels

Architecture Design System flow design |«

Determine the evaluation

Research on Relevant

L Database Design .
criteria & Evaluation
Determine the . Analysis of
. Theory and Evaluation 4
membership . Context-Aware —
. View Lo
function Ubiquitous

FIGURE 2: Flowchart of the overall study.

w;b

Y wh

0; (3)

Comparing objects with each other is the basic idea of
the binary comparison method. By sorting the order of these
objects belonging to a certain characteristic, the general
shape of the affiliation function is determined. The binary
comparison ranking method can be further divided into
priority relationship ordering method, comparison aver-
aging method, relative comparison method, etc. Using fuzzy
comprehensive evaluation, the influencing factors involved
in the evaluated object should be determined first and the set
of evaluation indexes should be established. It should also be
considered to give the evaluation with multi-level rubrics
and determine the affiliation function of each rubric level
[19]. Translation researchers mostly focus on the subjective
criticism and error analysis of translations, and they are
dominated by qualitative research. TQA has not received
due attention and has not fully played its role. When the
evaluation subject contains multiple influencing factors, the
weight proportion of each factor should be set because every
single factor is of a different importance in the total eval-
uation. Based on the above, a fuzzy evaluation matrix is
established, and then the quantified rubric grades are in-
troduced into the fuzzy matrix to obtain the comprehensive
evaluation results, as shown in Table 2.

Determine the affiliation degree of each index score
of the evaluated object to the evaluation grade, and then
obtain the fuzzy matrix R reflecting the fuzzy relationship
from U to V.

TaBLE 2: Translation secondary index scores.

Index Grade Fraction
Validity Good 86.5
Constructive Excellent 97
Positivity Excellent 93.1
Interactivity Good 83.3
Adaptability Good 82.1
Situational awareness Excellent 93.8
Knowledge transfer Good 86.4
Understanding of learning terminals Excellent 91
Use of learning terminals General 82.1
Learning environment preferences Excellent 94.4
Learning terminal preferences Excellent 97.9
U=A.V. (4)

According to the evaluation result vector, the result of
the fuzzy comprehensive evaluation is determined by the
weighted average method or the maximum subordination
method. In general, the weighted average method is used to
calculate the final evaluation result by multiplying the
evaluation result vector M with the rank score matrix P.

The concept of affiliation and several common methods
of determining affiliation have been introduced above, but
the above methods are still based on practice and experience,
and no method is mature and effective [20]. The process of
determining the affiliation function should be objective, but
the process of determining the affiliation function is sub-
jective because different people have a different
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understanding of fuzzy concepts. Different people will es-
tablish different affiliation functions, if they can solve the
problems in the actual fuzzy information which is a proven
method, as shown in Figure 3.

The fuzzy comprehensive evaluation of foreign language
translation in learning in colleges and universities is divided
into multiple levels, the evaluation factor values at the
evaluation parameter level are obtained directly statistically,
while the evaluation factor values at the level above the
second level are obtained through the first-level fuzzy
comprehensive evaluation process [21]. Because ambiguity is
an inherent property of all languages, and translation is an
activity between different languages, ambiguity is inevitable.
Therefore, to obtain accurate comprehensive evaluation
results, the affiliation function needs to be established when
performing fuzzy comprehensive evaluation at each level.

The results of the above data show that the student excels in
understanding and using learning terminals, indicating that a
student is a developmental person suitable for the modern
technology-supported learning environment and that good use
of learning tools can help learners achieve meaningful learning
more effectively. This should be emphasized in the evaluation
feedback so that students are fully aware of their strengths [22].
At the same time, the score data for the secondary indicators also
indicate that the learning model of foreign language translation
in learning in higher education is applicable and meaningful for
this student. The student has a good motivation to learn when
conducting the study, which can effectively assist the learner in
completing knowledge transfer.

5. Analysis of the Results

5.1. Results of the Fuzzy Integrated Judgment Random Matrix
Model Performance. The relationship between the maximum
eigenvalue and the minimum eigenvalue of the Hessian matrix is
also a key factor in determining the loss plane. We know that in
the quadratic loss function, the loss plane is an ellipse-like shape,
where the minimum eigenvalue determines the direction of the
long axis of the ellipse, and the length of the long axis is inversely
proportional to the square root of the minimum eigenvalue.
Correspondingly, the short axis and the maximum eigenvalue
have the same relationship.

When studying the relationship between the maximum
eigenvalue and the minimum eigenvalue, two relationship
usually studied. The first is the difference between the two,
but in deep neural networks, the difference between the two
is very close to the maximum eigenvalue. The larger the
difference between the two, the shorter the short axis of the
ellipse, and the ellipsoidal plane will be very steep in the
direction along the short axis and very flat in the direction of
the long axis so that the loss plane will be very steep, many
detours will be taken in the optimization process, and the
computational efficiency will be greatly reduced. The second
one is to calculate the standard condition number, which can
reflect the stability of the network. Again, only one standard
condition number is obtained after each network training, so
we calculate the distribution of the standard condition
number for 500 repetitions of the experiment, as shown in
Figure 4.

In the decision-making of the multi-objective scheme, it
is necessary to determine the weights of the indicators
according to the characteristics of the distribution of the
values of each objective and the degree of importance.
Usually, the methods of determining the weights are the
method of subjective determination by experts by the
subjective determination and the method of objectively
determining the weights of the indicators according to the
degree of deviation of the distribution of the values of the
indicators of each scheme. Such mappings are typically
represented by numerical functions containing several un-
determined parameters, the estimated values of which can be
determined using an associated learning algorithm. The
latter is the objective weighting method, the essence of which
is to maintain the basic equivalence of the influence of each
indicator in the comprehensive evaluation. However, this
method is not suitable for the case where the importance of
each indicator needs to be divided into different levels. The
objective weighting method, which is more commonly used
nowadays, is proportional to the deviation margin. However,
since most of the sample segments of the indicators are not
uniformly distributed, the proportional weighting has ob-
vious disadvantages. The weights of the evaluation indicators
are constructed using the vector cosine. The method was
applied to the weighting of an investment scheme, and the
results obtained were consistent with the experts’ opinions
on the ranking of the weights of the indicators, indicating
that the method is practical and feasible.

In the clustering of training samples and test samples of
handwritten data, respectively, all four algorithms achieved
better clustering results. Since the training sample set has a
larger sample size and contains more information, the
overall clustering results of all four methods are better than
those of the test samples, improving the correct clustering
rate by ten percentage points. Further comparison shows
that for the matrix dataset used in this experiment, the
Gaussian mixture model fuzzy algorithm based on K-L
information entropy regularization has a better clustering
effect than the traditional Gaussian mixture model; the
matrix normal mixture model has a better effect than the
traditional Gaussian mixture model and GMM-KL-FCM,
the best performing model is the one combining the matrix
normal mixture model and K-L information entropy
MVMM-KL-FCM, the selected parameter A takes the value
of 1.2, and the experimental results are overall in line with
the expected content, as shown in Figure 5.

Based on the previous step, matrix normal distribution is
introduced again to deal with the datasets in the form of
matrices commonly used in practical research, the relevant
principles of matrix normal distribution are introduced, and
the matrix normal mixture model is induced. After that, the
fuzzy c-means algorithm based on K-L information entropy
regularization and matrix normal mixture model is intro-
duced by combining the fuzzy c-means algorithm and K-L
information entropy. Moreover, by using the mathematical
nonlinear programming theory to obtain the solution of the
optimization problem, the process is relatively easy to
program. The clustering of the matrix handwritten dataset is
empirically demonstrated using several models introduced
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FIGURE 3: Weight and affiliation degree under indicators.
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translated dataset.

in the previous paper, comparing the effect of the parameter
A taking on the fuzzy algorithm and the performance of
different algorithms on this dataset, and experimentally
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verifying that the improved fuzzy c-mean algorithm based
on K-L information entropy regularization and matrix
normal mixed model has a better clustering effect.

The objective weight values are obtained utilizing
principal component analysis, and the calculation process is
carried out layer by layer from low-level indicators to high-
level indicators. First, for the raw achievement data of the
lowest level evaluation parameters, the correlation coeffi-
cient matrix and the eigenvalues of the correlation coeffi-
cients are calculated according to the principal method of
principal components.

5.2. Results of Foreign Language Translation-Level Assessment
in Higher Education. In the confusion matrix, the horizontal
coordinate indicates the experimentally predicted modulation
mode, the vertical coordinate indicates the real modulation
mode, and the darker the color of each square in the matrix,
the higher the probability that the corresponding real
modulation mode is judged as the corresponding predicted
modulation mode. Therefore, for a network, the confusion
matrix is a diagonal array and the network has the best
prediction performance. In this experiment, it can be ob-
served that as the signal-to-noise ratio increases, the pre-
diction performance of the network gets better. The resulting
good and bad results are used as the final judgment result, that
is, the changes in the value subject and the value object.
However, in general, the network does not classify well for
both modulation types, QAM16 and QAMS64, and always
misclassifies between them. This is because both modulations
belong to QAM modulation, but different binary methods are
used. Although the network designed in this paper cannot
identify the specific type of modulation, it can identify them
both as QAM modulation more accurately and then further
judge them based on the signal constellation diagram, which
can further improve the classification accuracy of the system.

The approximate Hessian matrix was calculated after the
experimental convergence was completed because the net-
work parameters were large, but the hardware of the ex-
periment was limited, so 15% of the test set was randomly
selected during the experiment.

From Figure 6, we can see that the distribution of the
eigenvalues of the experimentally obtained Hessian matrix is
still consistent with our theoretical analysis results, with
many eigenvalues concentrated around 0. There are still
many smaller negative eigenvalues, but this time there are
some larger numbers in the negative eigenvalues, around
-0.1. Such results remind us that we need to pay attention to
the minimum eigenvalues of the network as well. The
minimum eigenvalues may change with the structure of the
network and the optimization of the network, and there is
still room for improvement in the optimization of the
network in this experiment.

For the analysis of larger eigenvalues, again, the larger
eigenvalues in this experiment are orders of magnitude
larger than the larger eigenvalues in the MNIST dataset,
which of course has a lot to do with the complexity of the
network; as the network layers deepen, the Hessian matrix
will amplify the larger eigenvalues as they are passed from
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FiGUure 6: Distribution of translation-level values of the depth
residual network matrix.

layer to layer. The maximum eigenvalue is still an im-
portant factor in the deep learning optimization prob-
lem, which also provides ideas for further improvement
of the optimization algorithm in the future, such as
limiting the maximum eigenvalue of the Hessian matrix
in each iteration of the gradient descent.

This combination of qualitative and quantitative
methods enables people not only to see quantitatively which
translation is good and which is not, but also to grasp
qualitatively the advantages and disadvantages of each
translation. Most importantly, this method is widely ap-
plicable to different types of texts, and we only need to assign
different weight values to each specific evaluation parameter
according to the different characteristics of different texts, as
shown in Figure 7.

Based on the above analysis, we can conclude that the
application of fuzzy science to TQA is practical and easy to
operate. Although the method still cannot be accurate and
objective, for example, the division of the affiliation function,
the determination of the evaluation factors, and the estab-
lishment of the weight set are all artificially specified. The role of
the human is to constantly adjust and correct these deficiencies
according to the translation practice experience, and the
machine is only responsible for the calculation; however, it
considers all the factors that affect the objectivity of the
evaluation, so it is relatively more objective. This combination
of the qualitative and quantitative model makes the compar-
ison between different translations easier and more intuitive; it
is also widely applicable and can be used for translation as-
sessment in translation examinations, competitions, etc.

6. Conclusion

In this paper, we first constructed a fully connected network
to validate the random matrix theory analysis method and
dealt with the most classical multi-classification problem in
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FI1GURE 7: Foreign language translation-level evaluation results.

deep learning. The exact Hessian matrix is obtained, the
finite spectral distribution of the matrix, the eigenvalue
extremum distribution, and the standard conditional
number distribution of multiple experiments are obtained,
and the experiments prove that the random matrix theory
analysis method is feasible and effective. The modulated
signals in modern wireless communication are diverse and
complex, and it is very important to carry out accurate
modulation classification and detection of the signal pro-
cessing at the shattered receiver. It is impossible to accurately
evaluate the teaching effect of foreign language translation in
other schools. Based on the practical experience of teaching
in middle schools and the opinions of other English teachers
and experts, the author constructs an index system that
conforms to the evaluation of foreign language translation
teaching, which is convenient for evaluation in the future. It
provides a theoretical basis for further optimization of
wireless communication networks and provides a reference
for future theoretical research. The research in this paper
shows that it is necessary and feasible to apply the fuzzy
comprehensive evaluation method to the comprehensive
evaluation of college students. The research of this paper has
achieved certain results, but there are still many areas that
need to be improved due to the author’s level and limited
research time. The quantitative aspects of the indicators also
need to be carried out in more in-depth research to facilitate
the application of the method. More work should be done on
how to translate the more complex mathematical algorithms

into educational work practices so that these methods can
have strong practicality.
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