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SUMMARY: With the development of modern society, many people have become accustomed
to life under IoT and machine learning, and now interaction has become an important factor
in affecting English listening and speaking skills. The more interaction the learners have
among themselves, the more active they will be and the better the results will be. Vision is a
way for people to look at the world and know about it. People use their eyes and brains to
acquire, process and understand visual information. At present, the series of problems for
mobile English listening and speaking learning are still being addressed, such as non-optimal
functions and poor operability. Based on Smart Sensing and Communication, we fully utilize
computer vision technology to design a set of computer vision modules for an interactive
English self-study system, and have completed user demand analysis, overall architecture
design, functional applications, etc. The System will be able to play sound and video generally.
Add images, mind maps, art words and other multimedia to increase the learners' enthusiasm
and interest in learning, and provide an intuitive and vivid experience for users. Based on the
above experiments, it is clear that the system interaction is more convenient and pleasant for
English learners. The system can address some deficiencies of the existing system by adding
new functions to the current system, improving the user experience, and achieving an effective
voice recognition accuracy of over 95 per cent. The studies in this paper provide necessary
support for the application of both 10T networks and machine learning.

KEYWORDS: Computer Vision; Interactive English Listening and Speaking; Self-study
System; Recognition Rate

1 Introduction

In recent years, research on Internet of Things (1oT) networks and machine learning has been
carried out by researchers in industry and academia. A typical type of loT network and
machine learning. With the spread of globalisation, people around the world need English to
talk. The development of computer network technology has been progressing at a high speed,
and many learning materials for learners now incorporate multi-media to create excellent
language environments and better external learning conditions. With the development of the
IT industry and mobile network technology in recent years, the traditional way of learning
English is likely to be replaced by mobile learning mode. Many English learning systems with
different functions have appeared in recent years. English is primarily used to learn how to
speak and listen to learn English. Therefore, the listening-speaking ability of English learners
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in daily life is relatively high, and it also serves as the main objective of English teaching.
One of the purposes of learning English is to help students improve their listening and
speaking skills in English; at the same time, they should be able to communicate freely in
English in their daily study and work, and enhance their independent study abilities.
Computer vision began in the 1950s and, through computers, now extracts three-dimensional
data about environments from captured pictures and videos.

Given the Internet of Things and machine learning algorithms, this study is based on the
above circumstances and integrates computer vision technology with the characteristics of
English listening and speaking. And then there are pictures, audio and video to develop an
English listening and speaking self-study system; users can practice English listening and
speaking anytime, anywhere, to boost their interest in learning, and after some practice, their
English listening and speaking skills will improve effectively.

Based on the foundation of 0T and machine learning, the innovations in this paper are as
follows: It can be seen that the clear page of the system in the computer repository is adjusted
by the picture quality of the video; the computer vision-based system for capacity installation
and unloading operations is simple and fast; by analyzing data from a self-learning system
using computer vision, intelligent detection and effective monitoring can be achieved.

2 Related Work

At present, many scholars have conducted research and analysis on various different
application areas of computer vision, as follows:

Barbu A thinks that many computer vision and medical image problems are now being
addressed by learning from large-scale datasets with millions of observations and features in
IoT networks and machine learning. He put forward a new high-efficiency learning scheme
that reduces the sparsity constraints by gradually removing variables according to a standard
and a schedule. It offered a theoretical basis for the convergence and selection consistency.
Experiments on both real and synthetic data have shown that the proposed method is
relatively simple in terms of computation and can be scaled well compared with other
high-performing methods for regression, classification and sorting [1].

IoT Networks and Machine Learning. Rathore M. pointed out that computers are
increasingly being used as essential work tools. Computer vision syndromes refer to a set of
eye and other eye problems caused by extended use of computers. He thinks that an
all-encompassing patient history and eye examination can help to identify problems through
vision and refractive tests, correction, tear-film function tests, etc. Maintain good eye health
and use eye exercises, alternation, rest, appropriate workplace lighting, ergonomics and
corrections to the computer use method to prevent and treat this condition [2].

0T networks and machine learning.Decost B L will conduct an all-encompassing analysis
and comparison of the initial research on computer vision methods for plant species
identification. He identified 120 peer-reviewed studies with multi-stage screening published
in the last 10 years. Based on the above research, he presented the actual application methods
of classification for the parts of plants and explored characteristics such as shape, texture,
colour, margin, and vein structure. Based on the classification accuracy of public datasets, he
also compared the methods. His work provides material for ecology and computer vision
research [3].

Kadir presented a simplified computer vision application of a multi-layer perceptron
(MLP)-based artificial neural network (ANN) for the accurate classification of wheat particles
as bread or ented carbide. IPT was employed to obtain the principal visual features of the four
dimensions, three colours and five textures. He copied a total of 21 visual features from the 12
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main features to increase the diversity of the input population for training and testing the
ANN model. The visual feature set of this paper was used as the input to the neural network
model [4].

WiIdchen J has developed a system for powder raw material characterisation in metal
additive manufacturing (AM) based on computer vision and machine learning. For eight sets
of commercial raw material powders, the system correctly identifies the material system
based on powder images with an accuracy of more than 95 per cent. Based on the above
results, it has been proposed that powder variation can be quantified according to processing
history, linked to microstructural features of the powder, and thereby correlated with
performance variations of Additive Manufacturing (AM), enabling the definition of objective
material indices from visual observations. The above are the general advantages of a
computer-vision approach: autonomy, objectivity and reproducibility [5].

Lopez-Fuentes L tends to focus on state-of-the-art systems that cover the same emergency
he is studying and ignores important research in other areas. To show this overlap, the four
directions of the survey are: types of emergency situations in computer vision research,
objectives of the algorithms they can achieve, necessary hardware types, and algorithms used.
Therefore, this paper will review the development of computer vision for emergency
situations [6].

Khan S proposed and trained a multimodal biometric identification system based on a
convolutional neural network (CNN) and k-nearest neighbors (KNN) to identify and
recognise people using multimodal biometric scores. He has tested a model on noisy data and
seen how badly it performs in adverse conditions. Computer simulations show that the CNN
and KNN multimodal biometrics systems perform better than most of the top-performing
state-of-the-art biometrics validation techniques [7].

3 Computer Vision and Operating System

3.1 Application and Development of Computer Vision

Based on Smart Sensing and Communication. With the development of computers and robots,
people now hope that machines can gather information about their surroundings
independently; thus, computer vision research has started to develop. A typical case of
Artificial Intelligence is Computer Vision. It has a broad field of application and is used
widely in various places, such as aerospace and smart home appliances for daily life [8, 9].
Since the 1970s of the last century, it has been studied continuously and is gradually being
improved today. Since the 1950s, with the development of digital image technology and other
technologies in recent years, computer vision has gradually entered the industrial market and
now applies to various kinds of automated and intelligent production systems. After the 1990s,
computer vision technology has been widely applied in recognition, and the two main forms
are speech recognition and recognition based on text information. Many areas of research are
directly related to it, such as artificial intelligence, neural networks, signal processing,
computer graphics and images, pattern recognition, geometric calculations and statistics, etc.
Its basic process is to use computers and cameras to replace human resources for perception
and measurement of various objects; it is mainly three-dimensional geometry, and finally, the
characteristics of the object are analyzed [10]. A number of computer vision algorithms need
to ensure the integrity of the picture collection system. However, most current computer
vision operating systems have a deficiency in a higher threshold. Specifically, the algorithms
are not only very difficult but also exceptionally large; therefore, the mathematical theory and
programming and practical skills of the developers must be excellent.
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Based on Smart Sensing and Communication, some scholars have developed a
general-purpose application library for this problem that can be employed to realise computer
vision algorithms, thereby significantly reducing the high threshold for use of computer vision.
At present, the main applications of computer vision technology are in five areas: input
devices for sympathetic interaction between people and machines; automated operation and
control programs, such as driverless cars and robots in the development industry; monitoring
and testing systems for images and videos; physical modeling, such as biomedical
engineering and medical experiments in a topological environment; and organizing
information to build a database of images and their contents [11]. Computer vision
technology is now capable of performing some tasks that previously required human
observation, and thus the cost and time for production have been reduced. It is not as high as
those for the general population.

3.2 System Requirements Modeling

Based on Smart Sensing and Communication, it aims to enhance learners' self-study ability.
The learning system that has been studied in this paper is based on the mode of
human-machine dialogue, which includes listening and oral training, as well as daily
communication and dialogue. The above ways have a high degree of interaction and promote
independent learning by students. Based on the above system, users can exercise their English
listening and speaking skills according to their own circumstances. The system needs to serve
the various demands of users learning independently and offer flexible options for free-time
and free-place study. It allows users to select specific learning content (such as partial life or
business English) freely, enables learners to exercise their own initiative in learning, utilises
the advantages of mobile system learning, and offers a variety of English listening and
speaking learning materials, as well as convenience and rich multimedia functions, network
resource sharing, etc. [12] The general architecture diagram of the self-study based on the
interactive English listening and speaking system platform is shown in Figure 1.

English listening and
speaking learning platform

}

Computer
mobile terminal
|
v v v v
Listening and Listening and Listening and
. - . . S guest book
speaking learning speaking test | |speaking dictionary
v A4 h 4 v
Vlde_o plgyback Writing Iearnlng Random test Classification
listening oral English test

Figure 1: Structure Diagram of English Listening and Speaking Learning System

For example, when users carry out oral dialogue training, the mutual aid function of the
system plays a positive role by improving the ability of English audio file sharing, thus
avoiding the problem of non-standard or "dumb English” pronunciation and manifesting
instead as a serious imbalance in the development of listening, speaking, reading, and writing
skills, strong reading ability, and relatively weak listening and speaking ability [13]. At the
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same time, in order to achieve the function of edutainment, one should also add rich
multimedia elements, design some fun games for listening and speaking English, or include
movie clips and dubbing; through these games and activities, subtly enhance users' English
listening and speaking skills and make users feel that English listening and speaking is also a
kind of fun. The interface of the system has taken into account users' habits in the design stage
and is relatively convenient for them to operate, as well as providing all necessary functions
[14].

3.3 Design and Implementation of the System

Based on Smart Sensing and Communication, this system in the study employs the S/C
architecture and can be divided into a server side and a client side. The client is developed
using network application technologies, such as Eclipse + DJK + ADT plug-in; the server side
employs JavaE based on the model of the Spring framework and has a network service layer
and an entity service layer, adds a Tomcat server to handle HTTP requests from multiple
clients, sets up a database for the program, and runs it on the main service machine [15]. The
server and client send network data using the JINOS+HTTP protocol. The whole diagram of
the system is shown in Figure 2.

Client side Server side

Resource
"| grouping module

Autonomous Learning

4

Listening and speaking | _ | INOS+HTTP |_
Entertainment ) "I protocol

.| Knowledge
" base module

System setting module

A

Figure 2: Platform system structure

Based on Smart Sensing and Communication, direct interaction with the user can be
achieved at the module layer of the client; English learning resources can be downloaded
from the network and stored in the desktop database; the functions of English listening and
speaking learning in the system can be displayed; these functions are responded to in the
module layer of the server, feedbacked to the client after processing, and work in cooperation
with the client to help users learn [16].

Computer vision has been used to optimise and improve the self-learning system for
English listening and speaking. The three modules of the system are: listening and speaking
entertainment; autonomous learning and software settings; and the application functions of
this system. The structure chart of the function is as follows: Figure 3.
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English listening and speaking self-study system based on computer vision

|
i Listening and l
Autonor_nous speaking Soft\_/vare
Learning Entertainment settings
{ | , ! ! { , l { l
Listening Oral Resource Performance| |Collaborative English English English User Resource
classroom| |classroom| |download evaluation learning songs video story management search

Figure 3: Client Function Structure Diagram

Self-directed learning is the learner's own setting of learning objectives and adjustments to
meet the new demands of life. They can choose to learn and apply various strategies and
regularly assess how well these strategies have improved learning results. Autonomous
learning functions include listening and speaking classrooms, free downloading of resources,
testing and grading of tests, assistance in cooperative learning, etc. The listening classroom
includes exercises such as playing audio, dialogues in daily life and listening level tests,
which users can carry out according to their own actual needs to improve their listening skills.
The functions of the oral English classroom also include reading English classics, oral English
ability tests, daily communication in oral English, and dubbing video clips from movies or TV
series. Among them, English reading should be based on specific situations, display the
English text in the user interface, and be able to click and play the corresponding machine
voice when there is a network interruption; at that time, it can be read by a user to achieve the
goal of training oral skills [17].

For Smart Sensing and Communication. Of course, before this, users can also download
the corresponding voice files without a network connection, and the downloaded files are
saved as a binary array in the database of devices with the system installed. Users can post
their experiences in learning English listening and speaking in the collaborative learning area
and learn from others. Identify and evaluate the practice results of users with the system's
speech recognition function components. The column of listening and speaking entertainment
includes English songs, English videos, bedtime stories and dubbing mentioned above. It has
many new forms, such as pictures, videos, audio, etc., and combines them with English
listening and speaking learning to arouse students' interest in learning to the greatest extent
[18].

All the different auxiliary systems will be introduced in the following sections, such as the
speech recognition system, automated response system, text-to-audio system, and so on.

3.4  Speech Recognition System

Smart Sensing and Communication. Speech recognition technology is a highly
interdisciplinary field that includes a number of related sciences, such as the "three studies"
(phonetics, acoustics, and linguistics) and the "four theories” (artificial pattern theory, digital
information processing theory, signal theory, and intelligent recognition theory), among others;
therefore, its application prospects are also very wide. The general way is that the machine
converts speech signals sent by the speaker into the text or instructions of the corresponding
words during recognition and understanding [[19].

A full set of a speech recognition system is shown in Figure 4. The four parts are feature
extraction, decoder feature extraction, sound and speech model exercises, etc. The first stage
of the process is model practice, in which a sound model refers to specific parameters of voice
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model parameters and a speech text database, and a series of syntax and semantics analysis of
the speech model is performed; the second stage is feature extraction, that is to say,
complicated information that does not function in speech signal recognition is deleted, and
some information that shows the essential characteristics of voice is saved; then the saved
information is decoded with a decoder, and the voice data is identified as text with the help of
a voice and a voice model [20].

feature Acoustic Acoustic . . Language Language
. » model > Dictionaries «— model
extraction gy model model g
training \V training
feature .| Speech decoding and

Voice input——» — Text output

extraction | search algorithm

Figure 4: Block Diagram of Continuous Speech Recognition

The basic architecture expression of the speech recognition system is as follows:

Q" =agrmax,O0(Q|T) (1)
- 0(Q|T)o(Q)
= agr max o) ()
~agr max, O(Q|T)O(Q) 3)

T Where, Q refers to the serial number of the text, T refers to the process of speech input.

Equation 1 explains the ultimate goal of speech recognition, that is, to find out the most likely
text sequence number based on the established speech input. According to the Bayes equation,
Equation 2 is obtained. The denominator in the equation is the probability size of the text with
the most possible possibility. Because the parameter is smaller than the text sequence to be
solved, Equation 3 is obtained. The left part is the probability of the most likely speech in a
given text sequence, the so-called sound model; the right part is the probability of the most
likely text sequence number, the so-called speech model.
The Euclidean distance expression of several vectors for similar feature extraction is:

S0 = f(yil - Yiz)2 (4)

i=1

For Smart Sensing and Communication, to simplify the modelling process, it is necessary
to incorporate information processing of the operation process in the system. The parameter
model of the identification architecture of the system is assumed to be:

z(m)=[z,(m). z,(m).....z,(m)[ )

Q, =[,(h),,(h).....q,(m)],h<n (6)
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5,(m)=[s,(m).s,(m).....s,(m)]",h<n W)

Th—l(m): [tl(m)’ tz(m)’---’tn (m)]R h<n (8)

A parameter identification method is employed to adjust the parameters of the system, and

then, in combination with an adaptive fuzzy control method, the control law for the incentive
source under limited conditions is obtained as follows:

q =4 =atan3(p,, p,) 9)

q,=4, =atan3(p,,c2p, +sp, —I) (10)

Correspondingly, P,and P, can be found, namely:

p = QM Qexp(p, = p,)
Q(m) P

(11)

Under a particular parameter-identification method for a specific model, the range of the
interactive system is relatively large. Thus, the error of the system is automatically monitored
and adjusted, and the final adaptive law is:

r'(q)eT, =115(q,) (12)

Without considering the span size of the system, the equation for tracking the construction
background of the system is:

X(k +1) = (k) x(k) + w(k) (13)
z(k) =K(k+)x(k +1) +v(k +1) (14)

The two kinds of the system environment are dynamic and static. In the two states, based
on the method of global positioning and acceleration, the built control model is employed to
monitor the human-computer interaction operation of the system. Vibration under a specific
structural condition is as follows:

b,= ZQijVi (k+1) (15)

Based on the perturbation characteristics of the pose distribution, the system uses its
characteristic inertia at a certain point to compensate for the nonlinear features, and then the
linear eigenvalue of the parameter matrix is:

Q=1 PV, (U +) (16)

For Smart Sensing and Communication, to build a dynamic human-computer interaction
control model and track it, we should first use an adaptive method to obtain the target object,
then calculate the mass linear coefficient of the model, and finally obtain the deviation

8
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tracking value of its monitoring:
0=60-6. 7)

The Design Distribution Value of vibration mode coordinates is:

o=w —0 (18)

1 r

Select the corresponding module matrix, and the final adjustment function is as follows:
W, =—C0+6, —ay, (19)
The automatic adaptation law obtained by the base method of decreasing subsystem is:
{=a, N % (20)
Based on the above series of computational analyses, it can be concluded that the
self-study system designed in this study has good stability and convergence.
Next, the system will be used to recognise the text information, such as English letters,
Arabic numerals, etc. The results are as follows (see Table 1), and the actual identification rate

is about 99 per cent.

Table 1: Text Recognition Results

Text content Recognition rate Text content Recognition rate
Numbers 0-9 98% Female 99%
EXIT 97% TOILET 95%
Male 96% NO SMOKING 94%

In order to test the actual recognition rate of the system designed in this paper, we
recorded a computer headset with a specific command, played it at the same volume, and
carried out many field experiments to determine the recognition accuracy at different
distances. The results are as follows: Figure 5.

Recognition rate curve

100

y/%

0 50 100 150 200 250 300 350 400 450 500
x/cm

Figure 5: Recognition Rate Curve at Different Distances
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Smart Sensing and Communication: The two reasons for identification inaccuracy are
computer parameters and the performance of sound-acquisition facilities. A microphone has
been added to the interactive system in this study for sound collection. As shown in Figure 5,
when the distance is less than 350 cm, the recognition accuracy rate is over 90%; and if the
distance is less than 250 cm, it is more than 97%.

3.5 Automatic Response System

For Smart Sensing and Communication. The first goal of the automatic response system is to
automatically answer the voice input from a user after it has been received, and it is necessary
for the language processing level. Generally speaking, search engines access a database to
return many relevant data sets for users, and then these data sets are filtered. Based on the two
above statements, it can be seen that an automated response system has the advantages of
being less time-consuming; it can help users acquire only the minimal amount of information
they need from a large number of sources [21].

Question input in
natural language

A 4

Question
comprehension

Question classification
Topic focus extraction
Problem extension

Query
representation

A4

Information
retrieval

Document retrieval
Retrieval of paragraphs
and sentence groups

A

A

Question
retrieval

Dictionary, semantic
knowledge base

Search result

Answer production

and verification
Q&A

knowledge base

d

Answer generation [ candidate answer extraction

Answer confidence verification Y

Heterogeneous
corpus

The first three modules of the architecture diagram for the automated response system are,
in order, question analysis, text retrieval and final answer generation and verification. To
ensure the high accuracy of the system, the first part (understanding questions) effectively
analyzes the syntax and vocabulary in the database to perform its basic operation; the second
part (text retrieval) uses traditional text retrieval techniques to answer and rank them by
relevance; the third part (final answer generation and verification) refers to the text document
obtained in the second step via semantic theory and then selects the highest-ranked answer for
the user [22].

Figure 6: Processing Framework of the Response System

3.6 Textto Audio System

Text-to-audio systems are widely used for speech synthesis in the field of speech synthesis, as
the name suggests, and convert text documents into audio.
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Grammar
dictionary
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Grammar
knowledge base

Figure 7: Frame Diagram of Text-to-Speech System

Figure 7 is the process in the system. As shown in the processing process chart, the three
blocks of the system are: the processing module for text, rhythm and sound synthesis. As this
study will be implemented as a self-study system based on computer vision, the practice of
generating blocks of sound rhythm will be carried out on the computer side to test the system
more effectively. The first block (word processing) is at the front end of the system, and the
word conversion function belongs to this block; the main purpose of the second block (tone)
is to analyse the rhythm architecture, light and voice tone from the text database; the third
block (sound synthesis) is located at the back end of the system, and then output to the client
[23].

4 Interactive System

To perform an all-encompassing study of the system, we should first do so by comparison.
Therefore, we used the two computers with the highest matching rates to the system, and one
of them was employed to add interactive performance for testing and analyzing the processing
time of each frame during the operation of the system. The last test results are as follows:
Figure 8.
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Figure 8: Processing Time of Computer Test

According to the data obtained from the two computers, it can be observed that the
computers with better interactive performance have relatively short processing times, with a
minimum of 10.76ms. The reason for the above result is that it has a higher-performance CPU,
so it can be concluded that a stronger computing power will result in a shorter time.

Next, select the 30s process for the system start-up, and the test results of the two
computers are shown in Figure 9.
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Computer 2
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Figure 9: Test Computer Frame Rate Diagram

Computers with interactive performance also have a high running frame rate, up to 15fps,
and are more volatile; therefore, a CPU system with good performance is required for

real-time operation.

Smart Sensing and Communication: A questionnaire survey was conducted among a
group of students to better understand their application of and impact from the self-study
system based on computer vision in English listening and speaking classes. A total of 388
questionnaires were distributed, 367 were collected validly, and the collection rate was 94.6%.
To test the students' ability to study independently more accurately, the main content of this
survey will cover their study methods and listening-speaking skills. The results of the
questionnaires are shown in Table 2, and A and B are the experimental group and the control

group, respectively.

Table 2: Comparison of Autonomous Learning Strategies and Listening-Speaking Levels.

project class | percentage
A 55. 8%
Make a reasonable study plan B 38 4%
0,
Autonomous Complete the learning task according to the plan A 80. 5%
. . B 46. 7%
Learning Strategies : A 76 9%
and learning ability Listen purposefully B 50 4%
e . A 83. 2%
Using listening skills B 5 6%
Be able to understand English teaching, and be able to A 95. 7%
discuss and speak as required B 89. 6%
Be able to understand special English programs in English | A 80. 3%
speaking countries B 65. 1%
Be able to understand the conversation or lecture of A 76. 4%
e people from English speaking countries, and understand
Engsllzglziter;ér\lgland the main points and details B 59. 8%
P g Be able to have a simple conversation with people from A 93. 2%
English speaking countries on daily topics B 85. 7%
Be able to basically express personal feelings and describe | A 86. 4%
personal experience B 70. 5%
Be able to make thematic reports on topics in professional | A 69. 9%
fields B 50. 2%

13
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As shown in the table, the self-study strategy and ability of the experimental group of
students are significantly better than those in the control group; a difference of 33.8% was
achieved, and their English listening and speaking levels have been improved, indicating that
the self-study system based on computer vision for these students has had an extremely
positive effect.

In order to learn about the results of this system, another group of students was chosen
from the subjects to be tested in oral English. As shown in Figure 10, the girls' total scores
were 0.46 points higher than those of the boys. Among them, there were 149 experimental
class students (73 male, 76 female) and 141 students (100 female, 41 male); together, they
voluntarily participated in the survey.

M Experimental class M Control class 1 total

~

The ayeragg score,,

N

girls

boys Gender

Figure 10: Oral Test Results

Based on the results of the above oral English tests, it can be concluded that after a
semester of listening and speaking training, the average scores of the students in the
experimental class are generally higher than those in the control class; thus, it can be verified
that the system has had a good effect on the spoken and listening ability of English learners.
At the same time, computer vision technology is employed for both the machine-based and
manual detection of the system (A), and several different English listening and speaking
systems (B and C systems) have been selected in this paper. The first, second and third levels
of the effect are shown here, and the final sample results are in Figure 11. As shown in the
figure, there is a small difference between manual and machine detection, and the minimum
deviation is 1 value.

14
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Figure 11: Comparison Results Based on Computer Vision
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Smart Sensing and Communication: Based on the above data, the deviation is calculated
and the results are shown in Figure 12. The actual results of the above test showed that the
system deviation rate of the design in this study was the lowest, and its value was 1.7; it also
had good stability.

B System A MW System B M System C
1.2

0.8

0.6

0.4

Numerical value

0.2

LEVEL 1 LEVEL 2 LEVEL 3
Effect level

Figure 12: Deviation Comparison Results

In order to ensure a high recognition rate and good sound stability of the whole system
designed in this study, we have tested the corresponding blocks by emitting the speech of the
user a total of 20 times. In addition, to ensure the practicality of the experiment, two different
background conditions were chosen for recording, namely a quiet one and a noisy one, and
the number of successful trials was recorded. The final results are as follows: Figure 13.
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Figure 13: Test Effect Statistics for Speech Recognition Module

As shown in Figure 13, in the quiet state, the system can recognise the voice of men with
a rate of 96.7% and that of women at 95.8%, both exceeding 90%. In the quiet state, 90.8% of
men and 89.2% of women, generally above 85%.

To realise the effect of a computer vision-based self-learning system in human-computer
interaction, all-round design of the system has been carried out through experiments. Finally,
it has been found that the system can effectively ensure the realisation of human-computer
interaction, and is simple in calculation and strong in real-time performance.

5 Discussion

Based on Smart Sensing and Communication, according to the above investigation and
experimental analysis, it can be concluded that the self-study system based on computer
vision is feasible and necessary for improving students' English listening and speaking
abilities. This relatively advanced learning mode is suitable for reference and dissemination
by the relevant department. The English listening-speaking self-learning system built in this
paper can perform the basic functions of practicing listening and speaking, and is also
somewhat entertaining. Users can obtain diverse listening and speaking materials
independently, and are not restricted by time or place. Based on modern technical means and
the characteristics of English listening and speaking learning, this paper offers some
convenience for users to promote their learning of English listening and speaking, reduces
labour costs, and has strong practical value. Test experiments of the system have shown that it
is user-friendly, feasible and accurate.

6 Conclusion

Research on the Internet of Things network and machine learning is a hot topic in recent years,
attracting the attention of many scholars and practitioners. As a typical form of an Internet of
Things network and machine learning, this paper proposes and builds an interactive
self-learning system for improving the listening and speaking ability of English learners based
on computer vision technology. Computer vision technology is one of the highlights of Al at
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present, and many scholars are paying attention to it. The self-study system based on
computer vision in the optimisation process also has some defects.

IoT and machine learning are sometimes too simple for the system; thus, an effective
guarantee has not been provided through supervision mechanisms. Self-study mainly relies on
the learners' own awareness and initiative, but some learners with poor self-discipline need to
be added to a certain supervision system to ensure good learning results. Therefore, in the
actual operation process, we need to provide reasonable direction and appropriate support to
help the English learners enhance their listening and speaking abilities further. The Hardware
Facility Arrangement for the computer will also affect how well the system performs in
practice. Next, we will design a communication platform that can be updated dynamically at
any time to expand the scope of application for its resources and gather various resources to
broaden the road of English listening and speaking study. The studies in this paper provide
some support for the application of both 10T networks and machine learning.
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