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For the purpose of effectively improving the assessment accuracy of spoken English self-study quality of English learners, a speech
scientific computing knowledge assessment algorithm is introduced into the assessment of the self-study system of spoken
English. Through the combination of spoken English speech assessment and accuracy detection, a DSP-based self-study
assessment system for spoken English is designed. This system is mainly divided into two parts: voice signal processing and
hardware circuit design. The features of spoken English self-study speech are extracted based on the multilayer wavelet feature
conversion method, and the English pronunciation is detected and analyzed by adaptive filtering based on the characteristic
values obtained. The corresponding wavelet entropy features of spoken English self-study speech are automatically assessed
and assessed for the self-study quality. Finally, a practical case is analyzed, and the results indicate that the system proposed in
this paper has high accuracy and excellent stability in assessing the quality of self-study in spoken English. Hence, it is of
practical value in self-study assessment of spoken English.

1. Introduction

Through the application of the modern signal processing
and automatic recognition technology, the spoken English
quality of self-study can be assessed effectively. At the same
time, combined with signal detection and English phonetic
characteristic advance methods, the quality in the self-
study of spoken English can be effectively assessed and
detected, so that the objectivity and accuracy in the assess-
ment of self-study quality for spoken English can be
effectively improved accordingly [1, 2]. Traditionally, the
studies of self-study quality assessment methods for spoken
English mainly focus on the detection of voice signals and
the extraction of features by using intelligent signal process-
ing methods. With the continuous progress of science and
technology and the rapid economic growth, the performance
of mobile terminals at home and abroad has been substan-
tially improved, and various operators are also increasing
the development of mobile phone built-in software con-
stantly. Various speech recognition software has gradually

been applied extensively. However, the general voice assess-
ment feature of mobile phones is a mobile phone function
that provides users with interactions with other people.
Self-study assessment of spoken English is a learning
method that can help learners to tap their own potential
more effectively and give full play to their potential. At the
same time, it can also promote learners to show themselves
fully and freely so as to learn English knowledge better. With
the continuous development of big data, the whole process
of self-study assessment of spoken English has gradually
turned into a learning process of learners’ personal hobbies,
which can help teachers find out the self-expression capabil-
ities of students and supervise English learners to engage in
adaptive English learning more effectively. The research sub-
ject is changed from macroscopic groups to microscopic
individuals. At the same time, it is also helpful to provide
English educators with personalized teaching guidance that
is highly needed based on the practical situation of the stu-
dents [3, 4]. Moreover, self-study of spoken English is also
an effective way to achieve effective self-study of spoken


https://orcid.org/0000-0003-1778-0034
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/3305499

English by individual learners. With the individual charac-
teristics of learners as the basis, the methods that are most
suitable for the self-study of spoken English by English indi-
viduals are explored. As learners are different individuals, it
is necessary to develop assessment methods for the self-
study of spoken English based on various learning situations.

In this paper, a self-study assessment system for spoken
English speech is designed to collect the spoken information
of English learners through the application of acoustic sen-
sors. Subsequently, the use of a multilayer wavelet feature
is combined to transform the short-haired English self-
study speech for feature decomposition to acquire the wave-
let entropy feature in the self-study of the spoken language,
and the wavelet entropy feature is used as the basis for asses-
sing the quality of English self-study. Finally, the results of
the experimental test suggest that the system designed in this
paper can be used to assess the quality of self-study of spo-
ken English accurately.

2. Method for Assessing Scientific Computing
Knowledge of Speech

Since the demand of English learners for the development of
full, autonomous, and personalized learning continues to
grow, teachers can help meet their personalized learning
needs and develop reasonable and scientific learning plans
for them. Hence, the self-study system assessment method
of spoken English based on the speech scientific computing
knowledge assessment algorithm can help teachers teach
students in accordance with their aptitude and solve the
problems encountered by learners in their individualized
learning process effectively [5, 6]. Based on the respective sit-
uation of learners, the content and tasks of personalized
English learning are planned, real-time feedback is provided,
and personalized assessment is carried out in time. The
English knowledge field mainly refers to the set of knowl-
edge units of all experience summaries and theoretical
methods in the field of English professional. However, in
the computer field, it is possible to make a certain type of
design for the knowledge contained in a specific field. Based
on this method, self-study of spoken language and struc-
tured self-study of spoken English can be carried out
through the existing computer storage, system organization,
and management of multiple aspects such as easy operation
and other characteristic knowledge groups. In this way, per-
sonalized learning resources can be provided for the self-
study of spoken English. The knowledge model structure
in the English learning field requires that the English knowl-
edge system should have a sound structural relationship so
that accurate choices can be made when resource paths are
recommended for the self-study of spoken English.

3. Establishment of the Self-Study Model of
Spoken English

Since English learners are the main participants and experi-
encers in the self-study of spoken English, they are also the
main entities in the acquisition of learner resources. There-
fore, the personalized design of English needs to comply
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with the individual demands of English learners. For the
purpose of better clarifying the attribution of learners in
the self-study system of spoken English, it is necessary to
establish the model based on the practical cases and learners.
The self-study mode of spoken English mainly involves the
self-study of spoken English to establish the user modules
or acquire the real-time data through third-party agent soft-
ware and develop the self-study plans for spoken English
based on the data collected. Based on the LIP (Learner Infor-
mation Package) standard of the IMS, a model for English
learners is established in this paper from four perspectives
as follows: the basic characteristics of oral English self-study,
the learning characteristics, the knowledge level, and the
English learning records:

LearnerModel = (Baselnformation,
CognitiveLevel, AccessRecords).

In the above expression, BaseInformation stands for the
basic data information of English students, such as name,
age, registered birthplace, education, and family background.
The LearningStyle stands for the learning characteristics of
English learners. The model is established based on the
learning characteristics of Felder, which contains domain
definitions and can mainly be divided into “intuitive-feel-
ing,” “voice-visual,” “passive-active,” “globalization-serial
type,” and so on. These types can be specially set in the
self-study system of spoken English or complete the acquisi-
tion of data from the Felder learning style scale. The Cogni-
tiveLevel stands for the current level of knowledge acquired
by English learners. It can mainly be divided into three
levels: elementary, intermediate, and high. The primary
feature of these three levels is that the system will carry out
independent assessment with reference to the unit test scores
of the participants [7]. The AccessRecords stands for the
visit records of all English learners during their study period,
which mainly contains basic data information such as the
contact information of the visitors, visit time, and specific
address of the visit.

LearningStyle,

4. HMM across the State

In the process of the self-study of spoken English, there are
multiple causes for the errors of spoken English learners.
Some learners of spoken English fail to master the learning
rules of English knowledge points very well, which lead to
mistakes in their application process. In addition, the ten-
sion during the assessment process, the lack of focus, and
many other unfavorable factors can result in a number of
errors made by learners of spoken English [8, 9]. Compared
with the self-study content of spoken English based on the
basic knowledge of English, this learning mode is mainly
developed based on the error or misunderstanding model
of spoken English learners, which can effectively identify
the errors or misunderstandings of spoken English learners
by self-study. Through the analysis of the root cause for
the errors or misunderstandings, they can be dealt with in
time based on the error correction method to consolidate
English knowledge, complete the internalization, and
improve the learning efficiency of spoken English learners
quickly. In the self-study of spoken English, the action data
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of spoken English learners are minded based on the learning
records to identify errors or misunderstandings quickly in
the process of self-study of spoken English. The self-study
model of spoken English is mainly used to address the errors
or misunderstandings of spoken English learners. The system
will identify the corresponding correction methods in the
error database so that the spoken English learners can find
out the content of the error and identify the type of error
quickly. In addition, the system will send timely feedback on
the corrective measures to the learners of spoken English.
The error database can mainly be divided into the enumera-
tion type and the generation type. The system will effectively
determine the possible errors that may occur in the learners
of spoken English by analyzing the experience of the designer
and the experts and find out the cause of the errors based on
the enumeration method. For the generation type of errors, a
reference will be provided for the learners of spoken English
based on the inventory system, which can independently col-
lect and analyze the errors made by the learners of spoken
English in the learning process (Figure 1). In addition, we have
found that it is quite rare that all three states of a phoneme take
up only one frame in each frame of the system, which will
result in the state of only one corresponding frame in the
two sound scientific computing knowledge assessment sys-
tems. If this state is skipped on the token transmission path,
the HMM structure can still accurately describe the phoneme
in the speech scientific computing knowledge assessment sys-
tem, and such an HMM structure is shown in Figure 2.

If the conversion path of the HMM structure is changed,
the computation of the token transmission will become
more complicated. In any HMM with # states, it is required
that the transmission probability distribution of the state
transition matrix should be

a;; #0, i=jandi=j—l}

! (1)

others

Thus, there are 21 + 1 transmission paths for each factor.
However, there are 7 transmission paths in the HMM in the
three states. After the cross state conversion, there will be 3
n+ 1 transmission paths for each voice factor. In addition,
with regard to the 3 states, there are also 10 transmission
paths. Although the increase in the number of conversion
paths will increase the time complexity of the computation,
the increase in the proportion is restrictive. Hence, the scien-
tific computing knowledge assessment of English speech still
has the advantages in terms of frame asynchronous system
operation. For the purpose of obtaining more valuable pho-
neme information, it can ensure that there is an observation
value in each English phoneme. Figure 3 shows the HMM
structure across n — 1 states.

5. Equivalent Frame Shift of the Speech
Scientific Computing Knowledge
Assessment System

The level of English knowledge not only represents the level
that the learners of spoken English have mastered the basic

Figure 1: HMM state by state.

FiGure 2: HMM across a single state.

FiGure 3: HMM across n — 1 states.

knowledge in the field at present but also is the most essen-
tial spoken self-study feature of the learners of spoken
English and an intuitive manifestation of the self-study effect
of spoken English [10]. Based on this learning mode, the
cognitive level of the spoken English self-study knowledge
points of each spoken English learner is analyzed according
to the target classification of the learning content of spoken
English learners, and the learning of English is adjusted in
real time accordingly. The content difficulty factor and the
learning sequence are used to establish a personalized learn-
ing method. At present, with the continuous deepening of
the intelligence of self-study of spoken English, the capacity
of the database in the system has gradually increased, and
the difficulty of data processing has gradually increased.
The system applies the main technology of the English and
English learner model to measure the level of English knowl-
edge mastered by oral learners accurately. For example, the
MAEVIF and SoNITS systems adopt the semantic network
technology to establish the knowledge level model of spoken
English learners, respectively. It is proposed that the main
design rules of the user model can be taken as the basis to
establish a self-study system for the knowledge level and
learning style of spoken English.

6. Noise Reduction Filter Processing of Spoken
English Self-Study Speech Analysis

6.1. Speech Analysis in Self-Study of Spoken English. At pres-
ent, with cloud computing, computer technology, big data
analysis, and hypermedia technology as the basis for driving
the continuous development of modern information technol-
ogy, virtual teaching services and fast teaching services can be
provided for English learners. Data and information technol-
ogy services such as universally connected, intelligent, massive



data-scale data information mining and image-friendly learn-
ing interface can not only improve the environment for the
self-study of spoken English effectively but also be a game
changer to the previous self-study views of spoken English
and the learning-style relationship between teachers and stu-
dents and apply the practical English learning to the era of
information development, serving as a primary factor that
can contribute to the implementation of the “structural
reform” of English education. The correct evaluation of the
self-study system evaluation of spoken English, first of all, is
necessary to establish an information sample mode that
restricts the self-study system evaluation of spoken English.
Combined with a speech scientific computing knowledge
recognition algorithm, statistical evaluation of self-learning
ability of spoken English is carried out. The evaluation con-
straint index parameters of the self-learning system of spoken
English are a set of nonlinear time series. Constructing a high-
dimensional feature distribution space represents the distribu-
tion model of spoken English evaluation parameters. Its main
index parameters restrict the self-learning ability of spoken
English, teacher level, investment in educational facilities,
and policy relevance. Construct differential equations, and
construct an information flow model that expresses the
constraints of the self-learning ability of spoken English.

x, = x(ty + nAt) = hlz(t, + nAt)] + w,, (2)

where h(.) is the multiple value function of self-study
course assessment and evaluation of spoken English. w, is
the evaluation error measurement function. In the high-
dimensional feature distribution space, the solution vector
evaluated in the self-study content of spoken English is calcu-
lated by the speech scientific computing knowledge recogni-
tion algorithm, and the feature training subset
S;(i=1,2,---,L) of self-study evaluation of spoken English is
obtained, which meets the following conditions.
3 =diag (8,,050,),  8;= /A Vit ],
3)

I
‘U1 S;i=V-v,.
=

X1 = yx,(1 - x,) indicates that the self-study evaluation
index of spoken English adopts the conjugate solution of the
statistical information model, which can reach the decomposi-
tion condition U = {u(t)|u(t) € X, ||u|| < d, t € I} of the initial
value, where (I;),. = {xy,%,,--x,,}. For multiple variable
groups, the characteristic distribution sequence x(n) corre-
sponding to the self-study evaluation statistics of spoken
English can be used to construct a self-study model of spoken
English based on the measured value of the self-study level of
spoken English in the previous period.

c1x(7) = E{x(n)} =0,
0o (T) = E{x(n)x(n+ 1)} =r(1), (4)

O (T1> ToposTp ) =0, k23,

When Q =2, the English classroom assessment teacher
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strength level and educational resource distribution level meet
the (2 + 1)-dimensional continuous letter writing condition.
In other words, self-study courses in spoken English should
be assessed and evaluated.

Y (w)=ln® ()= —%wzaz. (5)

Based on the exclusive analytical evaluation data informa-
tion flow model for self-study of spoken English, it provides an
accurate data input basis for the evaluation of self-study of
spoken English and constructs a set of scalar sampling
sequence components.

Using the speech scientific computing knowledge recog-
nition algorithm to evaluate the spoken English self-learning
system and the evaluation of the big data information model,
the control objective function for constructing the prediction
and estimation of the ability of the spoken English self-
learning system is

max Z Z Z Zxa,b)d,p Vi

Xabdp geAbeBdeDpeP

SEY DY XpapRo <KJU(S), beB.

acAdeDpeP

(6)

Therefore, the self-study evaluation of spoken English in
the information-based learning environment has been spe-
cifically evaluated.

Constructing a constraint parameter index evaluation
system for the self-study system evaluation of spoken
English, using speech scientific computing knowledge recog-
nition algorithms to evaluate the self-study system of spoken
English based on big data information system evaluation, in
order to improve the quantitative assessment ability of the
English classroom scheduling level, we propose a method:
a self-study assessment method for spoken English based
on the speech scientific computing knowledge recognition
algorithm. Speech scientific computing knowledge recogni-
tion is to seek the consistent estimation value of the resource
constraint vector 3 of the English spoken self-study system,
so that |Y — Xf|| is minimized, where ||-|| is the F-norm in
the European algebra norm, and the entropy of the con-
straint feature information of the English classroom schedul-
ing ability is obtained. The feature extraction value is

1- +p-1 &
Ploss =1- Fo = Bop = Zpk,n' (7)
P P n=1

Given that d; is the perturbation feature vector of the
self-study assessment of spoken English, the estimation for-
mula of the English classroom scheduling ability is trans-
formed into the least square solution:

z(t) = x(t) + iy(t) = a(t)e®? + n(t), (8)

where x(t) is the real part of the time series for evaluat-
ing the distribution of big data and y(¢) is the imaginary part
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of the evaluation constraint index sequence of the self-
learning system of spoken English.

7. Self-Study Quality Assessment Algorithm

7.1. Feature Extraction. The spoken English self-study
speech is broken down based on the multilayer wavelet fea-
ture ratio transform method, and the output independence
phase of the self-study quality is obtained. It can be observed
that there is a one-to-one mapping relationship between the
phase RNandX™:

p(RY=r)) =P(XN = Xi|x;| = [r;], angle(x;)
= (angle(ri) - QDg) mod (2”))'

When the phase distribution angle(X") of the self-study
spoken English speech output by noise reduction is uni-
formly distributed on [0, 27r), RY is independent of ¢ - The
phase information I(RY ; ¢ g |ZN) = 0 of the voice signal within
the distribution range of the energy set {P;, P,,-+,P;} can be
obtained and introduced into the above equation to obtain
the following:

H(X"|Z¥) = H(R"|2") + H(g,|2").  (10)

The feature quantities of wavelet entropy in the self-study
English spoken speech are extracted as follows:

H(RY) == ) p(r;) log (p(r;))

ME ‘Z'Mi

p(x;) log (p(x;))

XN).

Il
—_

=H

—~

In the above equation, M stands for the number of
elements in the symbol set. The self-adaptive filter coefficient
of spoken English self-study speech is N = N, NU) = N (()]71),
2 <j<]. Based on the signal analysis above, intelligent speech
assessment is carried out to improve the capacity of assessing
the quality of spoken English self-study [11].

7.2. Assessment of Self-Study Quality. Thresholding is carried
out on the spectral features of self-study speech, and the sig-
nal source of each self-study feature in the k interval is
located based on the time frequency analysis method to
obtain the self-study feature spectrum of the English self-
study quality assessment system.

H(X"|2¥) = H (R, ¢,|2") = H(R"|2")

(o)) 1R )

In the frame number data transmission time, the output
quantization information of the self-study feature vector for
each frame can be obtained as follows:

1(xN;zN)=H(XY) - H(X"|ZV) = H(XY) -

—H(%yzN).

H(RY|ZY)

(13)

The definition of the Discrete Fourier Transform (DW'T)
in the tone feature sequence of the self-study quality assess-
ment system for spoken English is expressed as follows:

= Iilx(n) exp (—j%" nk>. (14)

In the above equation, 0 <k < N — 1 indicates the length
of the voice signal, and the relevant feature quantities of the
self-study voice signal in the self-study quality assessment
system of spoken English are extracted. The quantification
and balance processing are carried out on the self-study of
speech based on the empirical mode decomposition method.
The domain model for the self-study speech of English
speech is broken down by wavelet transform, and the self-
study quality is automatically assessed based on the result
of wavelet entropy feature extraction from the self-study of
spoken English [12].

Cs :n)l(ax [1(xNszy) - 1(xXN527)]
x[H(Rg|2E) - H(Rs | Z5) + H(p|2E) ~ H(9s|25)]
[H(W? [2) = H(W3|25)] + [H(es|2z) - H(ps|25)].

(15)

In the above equation, ¢, andg;, RY andRY, and W5
andWY are multilayer wavelets of various interclass bit
sequences. Based on the design of the algorithm described
above, the automatic assessment of the self-study quality of
spoken English can be implemented.

7.3. Design of the Function for the Assessment of Spoken
English Self-Study. The assessment function is the basis for
implementing the self-study assessment function of spoken
English. Its flow chart is shown in Figure 4. Firstly, the
English speech input by the user is characteristically proc-
essed based on the Mel frequency spectrum coefficients.
The result of feature processing is subjected to unit matching
and English part-of-speech decoding. Finally, grammatical
and meaning analysis is carried out and then output [13].
Mel frequency collapse coeflicient is the essence of the
spoken self-study assessment function. This coeflicient has
energy features. If it is applied to spoken self-study assess-
ment, a nonlinear relationship with audio can be established.
The English voice signal is w(n)s(n), the frame sequence is #,
the frame signal is s(n), and the frame number of the win-
dow function w(n) is N. Among them, the window function
has three patterns as follows: rectangle, Hamming, and
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F1GURE 4: Flow chart of the self-study assessment function of spoken English.

Hanning, which are expressed specifically in equations (16),
(17), and (18), respectively.
The rectangular pattern is expressed as follows:

1, 0<n<N,

wp(n) = { (16)

0, n>Norn<0.
The Hamming pattern is expressed as follows:

2nm
0.54 — 0.46 cos <—), 0<n<N,

me(n): N-1

0, n>Norn<O.

(17)

The Hanning pattern is expressed as follows:

2nm
O.S{l—cos( )}, 0<n<N,
an(n): N-1 (18)

0, n>Norn<Q0.

In the self-study assessment of spoken language, the
Fourier transform is used to analyze the grammar and
part-of-speech decoding to acquire the voice signal spec-
trum. The frame sequence after the Fourier transform is
set to k, and the following equation can be obtained:

F(k) = Z)w(n)s(n)ezmkw. (19)

The speech energy after feature processing is trans-
formed into an equation through cosine transformation.
The result of parsing the grammar is shown in

N-1
nm(n+0.5)
F*(k)= ) X;cos |———=|. 20
e

Since the two changes described above can generate
partially invalid data, the storage range of valid data is set
to 1<n<12, and the assessment result F is used as the
equation through the normalization processing equation,
as shown in

F=argmax Q(P, U) x [[ Q(P,, P, Py). (21)

English phonetic scoring is the core of the whole learn-
ing system. At present, most similar systems are assessed
by measuring the similarity with the standard speech
models. It is assumed that the i-th phoneme is associated
with phoneme ¢; the corresponding starting point of the
time period is 7;. The eigenvector observed at the time ¢ is
0,, and the corresponding HMM state is s,. Then, the likeli-
hood score based on HMM can be obtained as follows:

Tip1~1

M=) 1g[P(s/|si1)P(ors,)] (22)

t=,

The English speech is scored based on HMM posterior
probability as follows:

M, = tz IgP(qlo,) = tz lg%' >

In the above equation, Q stands for the set of all
phonemes.

7.4. Design of the Self-Study System for Spoken English. The
operation process of the online English speech self-study
assessment system designed in this paper is shown in
Figure 5. The self-study of spoken English and the dynamics
of the activity input system are mainly to facilitate changes
in the assessment of the self-study system of spoken English,
and it is necessary to perform measurement indirectly
through the obvious teaching mode of the outside world.
Based on the analysis of the teaching process between the
self-study of spoken English and the students, the types
and features of teaching activities are used to assess the
health indicator system of the English self-study platform.
The oral English self-study system assesses the preparation
of the primary English self-study platform, English class-
room education, and provision of special counseling. The
types of student education activities include student learning
on the self-study platform and mutual support among
students in the self-study platform. The features of the self-
study English activities are that the enthusiasm in the
application of the self-study platform and the time used in
the teaching process based on the self-study platform can
be measured. The features of the learning modes of students
can be explained by their enthusiasm for learning and the
amount of time spent on learning. The teaching enthusiasm
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FIGURE 5: Process flow of the online English speech self-study assessment system.

of the English self-study platform is used to assess the degree
of effort of the self-study platform for the self-study of spo-
ken English, and it is also an active psychological activity
that is presented in the self-study of spoken English as a
teaching model. Based on the modern information, the
motivation of the higher self-study platform assessment sys-
tem is input. In addition to the two main teaching models of
the self-study platform and students, the assessment basis of
the assessment system is operated based on data informatio-
nization. In the past, English education required a self-study
platform and a teaching model shared by the students. As
the teaching model of the education system, modern infor-
matization mainly makes use of the information-based
teaching resources and self-study of spoken English.

The self-study assessment index for spoken English is
taken as a platform for the self-study of English and the
individual application of teaching mode by students, and
the input energy from teaching is rationally allocated as an
international teaching system. A certain teaching model
can be established to ensure smooth energy flow and high
efficiency. The self-study platform assessment system can
run the sequence in a healthy manner. In the modern infor-
mation environment, the self-study platform assessment
system includes the self-study platform and the interaction
between students and teaching resources, detailed self-
study platform learning, and classroom learning, which can
be used to explore the learning motivation of students to
ensure that the input system energy complies with the char-
acteristics of all aspects in these mutual exchanges; the
measurement is suitable for the organizational structure of
English internationalization assessment and the construc-
tion of teaching assessment indicators. The self-study plat-
form and students are required to meet the requirements
of each other, and the mutual adaptability is very high. Based
on their respective teaching activities, they can supervise
each other’s work. In this way, the channels of energy trans-
fer between each other have become more fluent, and the
number of energy conversions is increased as well. On the
whole, fitness should comply with the requirements in four
aspects, that is, purpose fitness, content fitness, method

Characteristic value extraction ]

Recognition

Training

‘ Reference model ’

5

‘ Processing output ’

| Pattern matching ’

FIGURE 6: System flow chart.

fitness, and attitude fitness, which in turn play a substantial
role in the assessment system of the English self-study plat-
form. Various activity goals, teaching content, and learning
attitudes are all involved to comply with the teaching level
of both parties.

7.5. Speech Training Module. In the design of the system put
forward in this paper, professors and professional teachers
(from different regions) from 100 foreign language schools
in China were organized to record the language resources.
The standard sampling mode is adopted, and each person
records 50 minutes of English speech. A total of 1850 words
and 2500 dialogues are recorded. In addition, the words are
assessed and marked to generate language resources. The
sampling method is described as follows.

In the speech training module, the tone mark resources
include 28 auxiliary tone marks and 20 original tone marks
(8 two vowels and 12 vowels). In the expert knowledge data-
base and reference database, the probability of three words
appearing at the same time is calculated when the phonetic
symbols are analyzed, and equation (24) can be obtained:

Q(Py, Py, P3) = Q(P)Q(P,|Py)Q(P5]Py). (24)
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For the probability of a single word, Q(P;), Q(P, | P,),
and Q(P, | P,) are the probability of two words that appear
at the same time. The above equation has determined the
working intensity of the expert knowledge database and
the reference database.

In the second stage of the decoding process, the Markov
model is applied. There are sound models, language models,
and dictionary databases. An acoustic model is obtained
through the training of a large number of standard pronun-
ciation samples based on the Baum-Welch algorithm. The
language model is a probability model for the vocabulary
or multiple phrases obtained by counting words in a corpus.
The dictionary provides the range of words that can be
assessed and the phoneme mapping relationship corre-
sponding to the words. These two models are the basis of
the whole HMM probability data, and their quality can
directly affect the accuracy of the assessment.

Figure 6 shows the process of the speech assessment sys-
tem, in which the training process is the characteristic value
for a large number of standard pronunciations, and the cal-
culation is repeated based on the Baum-Welch algorithm.
The result thus obtained is a reference model. The assess-
ment process is the voice characteristic value input by the
user and is decoded based on the Viterbi algorithm.

7.6. Design of the Assessment Module. The system designed
in this paper can implement functions such as voice correc-
tion and database assessment and perform a large number of
computation tasks in the operation of the module. Hence, it
allows the processing chip to have a consistent computing
power. The DSP signal processing chip has a very strong dig-
ital signal processing capacity, a low cost, and a small size,
which makes it more suitable for users of tablet computers
and mobile phones. In addition, the chip has high-speed
processing features and online interactive functions. The

resilience of the English course assessment system refers to
the capacity of the teaching assessment system to maintain
its capacity to create tasks and function normally when it
is subject to any threat from the outside world. For the pur-
pose of maintaining the normal operation of teaching assess-
ment, the assessment system can play an overall adjustment
role and enhance the protection elements to reduce the risk.
This requires the English self-study platform to have an aware-
ness of self-reflection in the teaching process and can con-
sciously correct the existing risk factors in a timely manner.
The leading influencing factors in the assessment system are
the fatigue of the English self-study platform in the teaching
process, the lack of motivation of students, the incompatibility
that is present in the information environment, and the teach-
ing organization structure subject to threat from the outside
world. They are derived from the professional fatigue of the
self-study platform in the interaction between the learning of
students and the teaching activities of the self-study platform,
the purpose, teaching content, teaching attitudes, and teaching
methods that fail to meet the practical demands from different
perspectives. It is not applicable to the modern information
teaching environment, and it is necessary to overcome the
existing problems constantly. This requires that the self-
study platform and students should have the capability to
make reflections, detect the existing factors of potential risks,
and take the corresponding measures to overcome the existing
difficulties. It should be a platform in which self-study and the
educational capabilities of students can be effectively used, and
risk factors can be detected in a timely manner. The excellent
state of the learning motivation and organizational teaching
structure is equivalent to the key protective factors in the
English classroom assessment system, so as to promote the
reflection of the English self-study platform and the education
level of students effectively and ensure that students have
better learning capabilities.
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The chip has a 250 KB memory processor, which can imple-
ment accompanying storage and on-demand functions. This
feature allows the chip to buffer LCD data and sound data.
The memory space of the system can be expanded with a mem-
ory card. Audio frame buffering can be implemented with inter-
active vector graphics. Voice interaction can be implemented
with a 250KB storage processor. In addition, it can support
the multiprocessing mode. The powerful memory management
function of the chip can implement the assignment of self-study
assessment tasks in spoken English and migrate assessment

functions through the Ethernet interface. For the purpose of
accomplishing powerful processing functions, the system can
effectively improve the efficiency of self-study assessment of
spoken English. The OMP AP 5912ZG chip is used as the main
processor, and the tablet computer or mobile phone processor
is used as the master processor (Figure 7).

7.7. System Test Experiment Analysis. For the purpose of
testing the method put forward this paper, the application
performance of the detection of spoken English voice signal
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and the assessment of self-study quality are implemented,
and the system test is carried out accordingly. In the exper-
iment, the MATLAB simulation software is used to design
the sample test signal of the spoken English voice signal.
The linear frequency modulation signal is taken as the test
signal. The spoken English speech assessment sample is
1.2 s wide, and the relative bandwidth is 0.4 dB. The acquisi-
tion frequency of self-study spoken language and self-study
speech of different vocal cords is 1024kHz, and the signal
frequency of the baseband is 2 kHz~10 kHz.

If the audio segment is eliminated in the synthesized
speech (for example, the blank part is inserted by the learner
by mistake), it is necessary to connect the two sound units
before and after the synthesis. Since the end points of the
front and rear connection units have been attenuated, the
envelope of the basic frequency and amplitude will present
a jump change, and appropriate spline points should be
selected to avoid the interruption and jump of the basic fre-
quency curve accordingly.

Figures 8(a)-8(c) show the basic frequency diagram of
the waveform of the female voice, male voice, voice, and
prosodic correction voice during reading aloud. The funda-
mental frequency is calculated based on the short-term
amplitude difference (ADMF) method. In addition, the
width envelope has yet to be corrected. The channel filter
modulates the excitation signal to acquire the voice signal
accordingly. Relative to the fundamental frequency, the
spline described above may not be the channel spectrum.
However, the fundamental frequency is continuous, and
the channel spectrum is not continuous. The synthesized
voice sounds unnatural at the seams, but it seems that they
are from different language environments. However, the
time to synthesize the sound is long, and the basic frequency
and the other rhythm elements are a complete imitation of
the reference sound and can maintain the timbre of the
learning sound.

Based on the simulation environment and parameter
settings described above, the detection of spoken English
voice signals and the assessment of self-study quality are
carried out. Figure 9 shows the results of the original
signal collection.

The self-study spoken English speech collected in
Figure 9 is a test sample, and the self-study spoken English
speech is characterized based on the multilayer wavelet fea-
ture ratio transformation method. According to the results
of feature decomposition, self-study spoken English speech
is subjected to adaptive filtering detection and spectral anal-
ysis, and the detection result of signal detection and assess-
ment is shown in Figure 10.

Through the analysis in Figure 10, it can be observed
that the application of the method put forward in this paper
can distinguish between the detection and assessment of
spoken English self-study speech very well. Different
methods are tested, and the accuracy of self-study quality
of spoken English is assessed accordingly. The comparison
results are shown in Figure 11.

Through the analysis in Figure 11, we have found that
the self-study quality assessment of spoken English based
on this system has high accuracy and excellent stability.
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For the purpose of verifying the effectiveness of the sys-
tem designed in this paper, the author extracted a sentence
with 20 words, “Zhejiang FTZ is the only FTZ in China to
focus on the development of the oil and gas industrial
chain”, from the standard assessment database and assigned
it to the training set. The 24-dimensional Hamming window
is used as the voice signal window, the frequency is 30 kHz,
the length is 20 ms, the frame shift is 80 points, and the
frame is divided into 252 points. The parameters for the
phonetic characteristics of the content in the training set
are processed based on vectorization (52 codes). After pro-
cessing, a 48 x 72 order matrix is formed. After training, a
speech model can be output from the 29 English words. A
mobile phone is used for testing, the processor is Kirin
990, and the memory is 8 G.

For the purpose of verifying the performance of the sys-
tem, the HMM system, the endpoint detection system, and
the Audry system, which are popular spoken English self-
study assessment systems at present, are used to compare with
the system designed in this paper. The overall control and
result output of the system are processed by using MATLAB
software. Based on the four systems, spoken self-study assess-
ment and feature extraction are carried out, and a speech
model is established. After training for 10 times, the average
assessment rate and the assessment time of the 4 assessment
systems are obtained, as shown in Table 1.
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TaBLE 1: Comparison results of assessment systems.

Endpoint monitoring

The system designed in this

Serial number of system Audry system HMM system paper
the speech model Assessment — Assessment — Assessment  Assessment — Assessment  Assessment — Assessment — Assessment
rate (%) time (ms) rate (%) time (ms) rate (%) time (ms) rate (%) time (ms)

1 98.253 24.569 98.776 15.698 92.125 13.698 99.818 12.635
2 98.126 20.119 99.123 16.002 91.003 12.589 99.268 12.964
3 97.663 22.369 98.695 15.289 92.535 18.216 98.968 13.563
4 96.595 19.848 97.664 15.669 94.216 17.625 98.901 14.536
5 97.212 22.147 98.013 16.987 89.215 12.336 99.053 13.684
6 93.214 28.693 98.096 17.002 89.336 13.528 99.525 16.279
7 95.113 27.629 96.215 16.592 91.025 14.256 98.773 17.061
8 94.126 28.139 95.125 15.365 92.216 12.693 98.693 12.113
9 98.001 22.169 97.662 15.841 93.114 13.547 98.525 11.986
10 97.629 25.551 98.218 16.035 95.216 14.006 99.147 13.516
11 95.365 24.336 99.003 15.256 90.963 13.694 99.981 12.589
12 96.333 27.219 98.675 14.969 90.003 13.546 98.927 14.369
13 97.125 29.329 98.762 16.259 91.326 12.589 98.796 12.654
14 96.123 28.647 96.251 16.576 88.779 17.216 99.669 12.156
15 93.655 27.664 95.796 15.295 94.252 12.697 99.785 12.954
16 94.558 25.125 98.256 16.286 93.251 12.254 99.367 13.816
17 95.216 23.958 98.698 15.321 94.105 13.664 98.864 16.021
18 97.001 24.569 99.126 17.069 91.189 14.654 99.125 13.624
19 97.921 20.325 99.331 16.696 92.336 15.329 98.138 14.941
20 96.129 23.693 98.276 15.643 90.017 14.369 98.714 12.694

From the analysis above, it can be known that the assess-
ment rate of the online English speech self-study assessment
system designed in this paper is significantly higher than
that of the HMM system, and the assessment rate of the end-

point detection system is slightly higher than that of the
Audry system. In terms of the assessment time, the system
is almost the same as the HMM system, and its assessment
time is significantly shorter than that of the Audry system
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FiGure 12: Comparison of the assessment rates between the Audry system and the system proposed in this paper.

and the endpoint detection system. For the purpose of
enhancing the persuasiveness that the assessment rate of
the system designed in this paper is higher than that of the
Audry system, as shown in Figure 12, a curve is plotted for
the self-study assessment rate of single training for the spo-
ken language in the 10 training sessions based on the train-
ing groups described above. The results suggest that the
assessment rate of the system designed in this paper is higher
than that of the Audry system.

In summary, the online English speech self-study assess-
ment system designed in this paper has certain advantages
over the mainstream spoken English self-study assessment
systems in terms of the recognition rate and the assessment
time. Hence, the system is highly effective.

8. Conclusions

For the purpose of addressing the existing problems in the
oral English self-study assessment system at present, an
English self-study assessment system based on the speech
scientific computing knowledge assessment algorithm is
designed in this paper. In the system, a reference database
is mainly used to compare with an expert knowledge data-
base to identify errors. At the same time, assessment is made
based on the phonetic characteristics of English learners.
This method can effectively improve the assessment rate of
English pronunciation and substantially reduce the assess-
ment time. Finally, in the experimental section, three self-
study assessments, that is, HMM system, endpoint detection
system, and Audry system, are compared. The results indi-
cate that the system designed in this paper has significant
advantages over the other systems in the assessment rate
and assessment time of spoken English and can effectively
improve the accuracy and stability of self-study quality
assessment of spoken English.
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