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Abstract: Hybrid teaching is a novel education mode that combines both online activities and offline
activities. The main technical point is to facilitate the interaction between online and offline scenarios.
The vision computing acts as the most intuitive way for this purpose. As a consequence, this paper
designs a vision computing-based multimedia interaction system for hybrid teaching, and makes some
empirical evaluation. It is composed of two parts: design and evaluation. For the former, macroscopic
architecture of the interaction system is presented, and fundamental protocol for video transmission
and analysis is defined. On this basis, an optimal scheduling algorithm that coordinates collaborative
work of several modules is designed. For the latter, a prototype system is developed for experimental
simulation to test abilities of both visual information processing and interactive scheduling. The results
show that the designed multimedia interaction system can well implement hybrid teaching affairs under
the guarantee of remote interaction performance.

Keywords: vision computing; multimedia interaction system; hybrid teaching; visual information
processing

1. Introduction

With the continuous advancement of information technology and graphical technology, traditional
teaching models have become difficult to cope with the rapidly developing teaching needs. How to
enable students to learn and obtain information more vividly and concretely in a shorter period of time
has become an important problem to be solved in multimedia teaching in universities. The multimedia
system establishes a complete set of multimedia teaching systems by integrating sound, graphics and
images. Teachers collect data after class, create slides and write teaching content. By accumulating
a large amount of data before, good teaching effects can be achieved, and students can also more
intuitively and vividly understand the teacher’s teaching intentions and content through various media
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in the classroom. Avoiding a large amount of obscure and difficult to understand knowledge, making
classroom teaching more vivid and specific. Therefore, designing a multimedia system can make
the teaching and learning process more convenient in university classrooms, and can better improve
the teaching system. The system controls the output of video and audio devices through multimedia
terminal devices. First, the teacher creates and edits the teaching courseware, and then copies the
created files onto the teaching computer through a disk. Transfer the generated video and audio files to
the output device through computers and audio devices. In this way, the teaching content is transmitted
to students through the teacher, simplifying the basic teaching process and enriching the teaching
content, making the teacher’s teaching content more vivid and specific.

The unsound course network system has also brought some serious problems, which make the on-
line teaching effect unable to surpass the opposite teaching effect in a short time. Students can enter the
classroom by scanning the QR code or link issued by the teacher, and the teacher can check the atten-
dance through the sign in function attached to Tencent classroom. On the basis of students’ preview,
students should fully consider the actual situation of teachers, such as time, energy and enthusiasm; It
can also encourage teachers to consciously form a teaching and research community, and share and ne-
gotiate with each other on the success or failure of online teaching. The teacher systematically explains
key knowledge, such as vocabulary phrases, grammatical sentence patterns, writing frameworks, theme
ideas, etc., and organizes students to brainstorm about the writing theme [1, 2]. Online and offline hy-
brid courses, virtual simulation personalized courses and other high-quality courses, and implement a
hybrid teaching mode [3]. The online English teaching mode based on video and image technology can
expand teaching time and space, create a situation for autonomous learning and then lay a foundation
for cultivating students’ language ability. All regions actively respond to and participate in the reform,
and accelerate the construction of online teaching platform and teacher training.

University English teachers can adopt more diversified online teaching modes when teaching writ-
ing, mobilize students’ enthusiasm, turn dull into lively and interesting and let students really partici-
pate in the whole process of ”teaching and learning”, from ”playing with mobile phones” to ”learning
with mobile phones”, so as to obtain better learning results [4]. Use video image technology to design
new online English teaching ideas and processes, pay attention to interactive and personalized train-
ing methods, make full use of video image technology to participate in teaching, stimulate students’
interest in learning, enrich classroom content, focus students’ attention, improve students’ reading and
answering ability, dig into students’ potential learning ability, break through the key and difficult points
of teaching, optimize the classroom structure and then show an efficient classroom [5]. Realize the hu-
man culture of online English learning website system in video image technology. The construction
of websites and systems should reflect the humanistic spirit, achieve the balanced development of vir-
tuality and authenticity, so that the interaction between people is no longer a simple ”machine” and
”machine” interaction, but through high-end technology to make people closer in spirit and spirit. The
innovations in this paper are as follows:

• This paper constructs the functional structure diagram of the video image technology teacher
module. The humanization of multimedia environment is proposed, and the network learning sys-
tem provided for students should have strong stability; Create a humanistic environment that can
attract students to participate. This kind of interaction can help students understand the learning
situation of their peers, reflect on their own writing problems and get real and effective feedback
from many aspects, which greatly stimulates students’ enthusiasm for learning to write, pro-
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moting the in-depth promotion of English online teaching, deepening the content of textbooks,
highlighting cultural differences in teaching.
• This paper analyzes the English online teaching process based on video and image technology.

The design of online English teaching process structure fully considers the teacher’s leading ac-
tivities, students’ participation activities, the organization of teaching content, the use of teaching
media and other aspects as well as their interrelationships. Formative exercises are an important
part of classroom teaching, so the design of teaching process structure can be used to describe,
which means that teachers, students, content, media and exercises should be designed first and
then organically combine all parts through the flow chart.

The overall structure of this paper consists of five parts. Section one describes the background and
significance of online university english teaching. The second section mainly introduces the current
situation of university English online teaching research and the research content of video image tech-
nology in university English online teaching. The third section describes the video image technology
of online college english teaching mode and discusses the implementation scheme in online college
english teaching. The fourth section is the experimental part of this paper. The fifth section is the
summary of the full text.

2. Related work

2.1. Research status of college English online teaching

With the rapid development of the Internet, university English audio-visual teaching is facing great
challenges, but at the same time it enriches its teaching methods and contents. The network multimedia
interactive teaching mode has become the mainstream teaching mode of university English audio-
visual classroom teaching. As long as there is network support, online courses can enable students to
study anytime and anywhere. Therefore, many scholars have made research on online college English
teaching.

Meng F believes that online teaching separates teaching time and space from teaching behavior,
and the content, rhythm and method of traditional face-to-face to ensure that under the condition of
separation of time and space, teaching still plays a positive role in promoting learning [6]. Lin X, et
al. There are many students in the college English classroom. Different students have different English
foundations, and each student has different learning motivation and purpose, which leads to low effi-
ciency in the overall classroom [7]. Li F, et al. show that online teaching is a new teaching form, which
has many advantages and great particularity compared with traditional classroom, which determines
that online teaching of university English must adopt different methods and strategies from traditional
classroom [8]. Juan D, et al. By integrating Chinese traditional culture into the development and con-
struction of online university English courses, it helps English learners to inherit Chinese traditional
culture in their communication with the outside world, absorb and introduce excellent cultural ideas,
and cultivate college students’ feelings of home and country and social responsibility, so as to promote
the innovation and development of Chinese traditional culture [9]. Li F, et al. showed that in order
to better understand the differences between different platforms tested the functions of online teaching
and live broadcast platforms according to the technical support and operational performance of the
teaching platforms and teachers’ operational ability, and selected the appropriate platforms to carry out
teaching [10].
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Horowitz K S put forward that university is an important stage of students’ development. Whether
students can get correct guidance at this stage will directly determine whether students can form cor-
rect values and become a useful talent for society in the future [11]. De Jager L, et al. put forward
that online English teaching needs to make more efficient and rational use of the Internet, and strive
to stimulate students’ learning enthusiasm and initiative through virtual and multi-dimensional com-
munication, ensure the effectiveness of teacher-student interaction, accurately record and evaluate the
learning process and carry out timely and efficient teaching feedback [12]. Vdovina E, et al. Set up
a teaching platform through Superstar Learning, import the list of students, select courseware or ref-
erence books from the resource library release recorded course videos as micro-courses, and set the
opening hours, which is powerful and easy to implement [13]. Donitsa-Schmidt S, et al. shows that
today, the content and form of moral education in English should also be reformed. How to continue
to fulfill the mission of English moral education in the new situation is an important topic that English
teachers should study deeply [14]. Syakur A, et al. Based on the characteristics of online teaching,
taking university English courses as an example, relying on Tencent’s classroom live broadcast plat-
form, learning is used to effectively manage the classroom, supplemented by process evaluation, so as
to ensure the high-quality and efficient operation and development of online college english teaching
from three dimensions [15].

2.2. Research contents of video image technology in college english online teaching

Online teaching separates teaching time and space from teaching behavior. The content, rhythm and
method of traditional face-to-face University English teachers can adopt more diversified online teach-
ing modes when teaching writing, mobilize students’ enthusiasm, turn dull into lively and interesting
and let students really, from ”playing with mobile phones” to ”learning with mobile phones”, so as to
obtain better learning results learning when time and space are separated. This paper applies video im-
age processing technology to university English online teaching and learning, which can provide rich
feedback information for specific tasks to be completed at each stage, provide scientific tools for As we
all know, the university English classroom. Different students have different English foundations, and
each student has different learning motivation and purpose, which leads to low classroom efficiency
as a whole. University English online teaching has made some achievements, but many classroom
teaching models still focus on teachers’ speaking and students’ listening, but also needs to cultivate
students’ broader vision, so that students can understand the diversity of human culture, and have a
deeper understanding of human history and values.

In the video image technology environment, using schema theory, the knowledge of individual
implicit teaching strategies is expressed by means of visual representation to form explicit knowledge
products that can directly affect the interaction process and results, thus promoting the dissemination
and innovation of knowledge. The real-time interactive information includes text, voice, image, etc.
English teachers should have the awareness of moral education, be able to extract appropriate moral
education themes and materials from social life, and then choose appropriate ways to combine them
with English teaching. The teachers will give guidance on the spot, and at the same time use the video
image technology professional software to analyze the students’ technical parameters, so as to provide
guidance and suggestions for students’ training, these will greatly improve the English teaching effect.
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Figure 1. Structure of University English Online Teaching Mode.

3. Methodology

3.1. College English online teaching mode

The online teaching mode should be supported by modern information technology, especially net-
work technology, so that different students have different English foundations, and each student has
different learning motivation and purpose, which leads to low classroom efficiency as a whole [16].
University English online teaching has made some achievements, but many classroom teaching mod-
els still focus on teachers’ speaking and students’ listening. We have designed a practical university
English online teaching model structure in the framework of mixed learning model, as shown in Figure
1.

The online teaching mode of university English writing mainly relies on Tencent classroom live
broadcast platform, Welearn accompanying classroom and class QQ group. The curriculum design
includes three parts: preparation before class, live lecture and feedback after class.

1) Preparation stage before class: Students are always the ultimate goal of all teaching. We should
fully understand students’ personal factors and external environment, and provide students with a
mixed learning atmosphere suitable for their development. Students preview and read relevant ma-
terials independently, and discuss the tasks and thinking questions assigned by teachers in the study
group in advance. If there is a topic to discuss, you can make a mind map on your mobile phone or
computer in advance, and then share it in class to provide support for improve the classroom teaching
effect.

2) Live lecture stage: During the live lecture, students enter the classroom by scanning the QR code
or link issued by the teacher, and the teacher can check the attendance through the sign-in function
that comes with Tencent classroom. Based on students’ preview, students should fully consider the
actual situation of teachers, such as time, energy and enthusiasm; It can also encourage teachers to
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consciously form a community of teaching and research, and share and consult with each other on
the success or failure of online teaching. Teachers systematically explain key knowledge such as
vocabulary phrases, grammatical sentence patterns, writing framework, theme ideas, etc., and organize
students to brainstorm on writing topics. Students actively participate in the discussion in the speech
area, express their own views and comment on the views of other students, and finally form their own
writing ideas, so that they have a fixed outline when writing after class, and only need to organize the
language to complete a complete composition.

3) Feedback stage after class: Teachers organize students to peer-evaluate each other in QQ learn-
ing group, teachers release evaluation criteria in advance and students judge classmates’ compositions
one-on-one according to the criteria. The humanity of multimedia environment. The network learn-
ing system provided for students should have strong stability; Create a humanistic environment that
can attract students’ participation. This kind of interaction can help students understand their peers’
learning situation, reflect on their own writing problems and get real and effective feedback from many
aspects, which greatly stimulates students’ enthusiasm for learning writing. Finally, students can also
review the live content through the review function of Tencent classroom, so that students who can’t
participate in live learning due to network problems or personal reasons can achieve full coverage.

3.2. Implementation of video image technology in university english online teaching

There are still many problems in university English online teaching at this stage, online and offline
hybrid courses, virtual simulation personalized courses and other high-quality courses and implement
a hybrid teaching mode [17]. The online English teaching mode based on video and image technology
can expand teaching time and space, create a situation for autonomous learning and then lay a foun-
dation for cultivating students’ language ability. All regions actively respond to and participate in the
reform, and accelerate teacher training students’ learning. This should be considered in depth when
allocating resources on campus with video and image technology. When allocating funds, we should
give them a certain preference. Only with sufficient funds, can online classroom construction be free
of worries [18]. You can query, add, delete or modify the specified teacher’s class. The system will list
the qualified class information table according to the entered query criteria. Then the administrator can
add, delete or modify the teacher’s class information. If it is not successful, you can re operate. The
functional structure of the teacher module is shown in Figure 2.

At the same time, it should also be equipped with an excellent network technology team on campus.
Technical personnel are the guarantee of online classroom construction, operation and management,
and relevant staff can be supplemented by off-campus recruitment. Video technology has outstand-
ing advantages in English online classroom, It shows that students are always the ultimate goal of all
teaching. We should fully understand students’ personal factors and external environment, and provide
students with a mixed learning atmosphere suitable for their development. Students preview and read
relevant materials independently, and discuss the tasks and thinking problems assigned by teachers in
the study group in advance. If there is a topic to discuss, you can make a mind map on your mo-
bile phone or computer in advance mobilize students’ participation and interaction, speed up students’
understanding and application of knowledge and more effectively improve students’ sense of knowl-
edge acquisition [19]. According to the functional requirements of video image technology, this paper
describes the English online teaching architecture of video image technology, which mainly includes
four levels: content database, student data, content organization and content display. The database
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Figure 2. Functional structure diagram of video image technology teacher module.

Table 1. Structure of English Online Teaching Content Library.

Field Name Data type Describe
ID Automatic numbering Content number

Type Text Types of exercises
Rank Text Grade of exercises
Scope Text Exercise module

of content database contains four tables, namely, content database for listening, content database for
speaking, content database for reading and content database for writing. The table structure of online
English teaching content library is shown in Table 1.

The student data layer is to input the basic information of each student and the quantity limit of
the Teachers systematically explain key knowledge such as vocabulary phrases, grammatical sentence
patterns, writing framework, theme ideas, etc., and organize students to brainstorm on writing topics.
Students actively participate in the discussion in the speech area, express their own views. On-line
English teaching content organization layer is to use video image technology to organize a set of
learning content for students according to the input conditions of students’ data layer. In this respect,
we can consider giving full play to the advantages of students of related majors on campus, which
can not only build online classrooms, but also provide jobs for students of related majors on campus,
killing two birds with one stone. Video technology multiplies the general form is:

h(x) = w0x0 + w1x1 + . . . + wmxm (3.1)
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It is expressed as:
h(x) = wT x(2) (3.2)

When the value is greater than the set threshold, it is considered as a positive category, and when the
value is less than the threshold, it is considered as a negative category, namely:

g(z) =
1

1 + e−wx (3.3)

For each sample, the posterior probability is:

p(y | x,w) = p (y = 1 | xi) (3.4)

Then the maximum likelihood function of the sample is the posterior probability product of each sam-
ple, namely:

L(w) = p (yi = 1 | xi) (3.5)

Logarithmic likelihood function:
I(w) = log p (yi = 1 | xi) (3.6)

I(w)i = log p (yi = 1 | xi)vi + log (3.7)

It is expanded and solved, and the derivative of w is obtained.

∂1(w)
∂w

=

m∑
i=1

xi (3.8)

Let the derivative be 0, we can see that w cannot be solved, so we need to optimize the algorithm to
solve w.

Online teaching through video and image technology is composed of teachers, students, teaching
content, teaching media and other elements. According to the theory of system science, forming a
more perfect organizational structure. In order to achieve the best effect of teaching. The flow chart
of online English teaching based on video image technology is shown in Figure 3. Because the struc-
ture of English online teaching process is the form of the relationship and connection among teachers.
Use video image technology to design new online English teaching ideas and processes, pay attention
to interactive and personalized training methods, make full use of video image technology to partic-
ipate in teaching, stimulate students’ interest in learning, enrich classroom content, focus students’
attention, improve students’ reading and answering ability, dig into students’ potential learning abil-
ity, break through students are always the ultimate goal of all teaching. We should fully understand
students’ personal factors and external environment, and provide students with a mixed learning at-
mosphere suitable for their development. Students preview and read relevant materials independently,
and discuss the tasks and thinking questions assigned by teachers in the study group in advance. If
there is a topic to discuss, you can make a mind map on your mobile phone or computer in advance,
and then share it in class to provide support for improve the classroom teaching effect during the live
broadcast, optimize the classroom structure and then show an efficient classroom, so the design of
teaching process structure can be used to describe it, which means that teachers, students, content,
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Figure 3. Flow chart of English online teaching under video image technology.

media and exercises are designed first, and then all parts are organically combined through flow charts.
The information entropy of data set D is:

H = −

y∑
k=1

pk log2 (3.9)

where H represents the information entropy of dataset D ,y represents the number of categories in
dataset . The information gain of a feature in the data set is the difference between the information
entropy of the data set D and the empirical condition entropy of D under the given conditions of the
feature:

H(D, a) = H −
v∑

v=1

H
(
DV

)
(3.10)

The calculation attribute splitting formula is:

H(D, a) =
H(D, a)
H(D)

(3.11)
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H(D, a)ratio =
H(D, a)
H(D)max

(3.12)

The formula for calculating the Gini index of dataset D is:

Gini(D) = 1 −
y∑

k=1

(3.13)

where y represents the number of categories of dataset D .
Gini index is calculated for characteristic a in training data set, and its formula is as follows:

Gini =

v∑
v=1

Gini (Dv) (3.14)

where v represents the number of feature a values. Find the feature that minimizes the error, which is
the optimal split point. The square error formula is:∑

xi∈Rm

yi − f (xi) (3.15)

At the same time, the online English teaching video through video image technology is conducted
without interference to students, and students’ real teaching materials are directly obtained.

4. Analysis and discussion of results

According to the purpose of learning English online in college, there are four situations: liking
English (A), needing English communication (B), improving comprehensive ability and quality (C)
and being competitive in work or going abroad (D). According to the degree of interest in English,
it can be seen from Figure 4 that students still agree with the importance of English as a skill in
their future development, but their interest in English learning is not strong enough. According to the
learning attitude, it can be divided into three situations: often actively seeking various opportunities to
learn English (a), occasionally actively seeking opportunities to learn English (b), and never actively
learning or speaking English even in class (c). After analyzing the data, more than 72% of students
actively seek opportunities to learn English occasionally. As can be seen from Figure 5, students are
not active enough in learning English and most students actively seek opportunities occasionally.

The basic situation of online English teaching learners used in this experiment is that their English
level is intermediate, their learning purpose is to work and their occupations are financial trade. The
initial parameters of the experiment are set as follows: a set of learning contents consists of 20 units,
each unit consists of three parts: listening, speaking and reading. The requirements of each part are
shown in Table 2. Let the initial population size, that is, the total number of learning contents generated
initially, be, and both the crossover probability and the mutation probability are generated randomly.
According to the offline English learning time, Almost no learning, just learning in class. It can be
seen from Figure 6 this part of students do not have a fixed time to learn English, and they almost stop
learning English when their lessons are tight. Some students think that learning English has a lot to do
with their mood.
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Figure 4. Figure 4 Purpose of College Students’ Online English Learning.

Table 2. Content requirements of each unit.
Module Exercise Type Quantity

Aural comprehension Teacher’s explanation 2
Choice question 11

Completion 6
Spoken language Teacher’s explanation 2

Oral Practice 11
Read Teacher’s explanation 2

Fill in the blank 12

According to English learning styles, there are four situations: reading English magazines, going
to English clubs, writing English emails and watching English movies. As can be seen from Figure 7,
more than 72% of the students learn English by watching English movies. Few students choose English
corners, clubs, mail, letters and other ways to learn English, mainly by memorizing words, doing
exercises and reading papers. Most of the existing online English learning predictions for students are
based on online assessment, and then randomly grade students according to the assessment results, and
then arrange courses for students to learn. Some English online learning students do not even predict, so
all students learn the same course. Although online English learning has made a certain grade division
for students, it is also randomly divided by the evaluation results. According to the above clustering
results, we can get the score ranges of English listening, speaking, reading and courses corresponding
to different grades. The specific results are shown in Table 3.

In this experiment, the ways of online English teaching and training and improving oral English
ability are studied, and the following four ways are obtained: group discussion, film dubbing, role-
playing and deskmate discussion. As can be seen from Figure 8, 48.32% of students think that group
discussion can practice oral English, followed by film dubbing (25.71%) and role-playing (19.53%),
and finally table discussion (13.55%). From the data, it can be reflected that each student has chosen
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Figure 5. Online English learning attitude.

Table 3. Statistics of clustering results.
Preparatory level Entry level Grade qualified Mastery level Proficiency level

Llisten to [0,46] [47,68] [68,76] [76,80] [80,84]
Say [0,43] [43,68] [68,78] [78,80] [80,85]

Read [0,56] [43,63] [63,70] [70,83] [83,86]

the way that suits him according to his own situation.
Through the research on the application and analysis of video image technology in university

English online teaching, this chapter has carried out the simulation experiment content. University
English teachers can adopt more diversified online teaching modes when teaching writing, mobilize
students’ enthusiasm, turn dull into lively and interesting, and let students really participate in the
whole process of ”teaching and learning”, from ”playing with mobile phones” to ”learning with mo-
bile phones”, so as to obtain better learning results. Realize the human culture of online English
learning website system in video image technology carefully select the materials that meet the tra-
ditional Chinese culture, and use video image technology to make online course resources, such as
making micro course courseware, PPT courseware, small videos, cultural stories, reference materials,
etc. The construction of websites and systems should reflect the humanistic spirit, achieve the balanced
development of virtuality and authenticity, so that the interaction between people is no longer a simple
”machine” and ”machine” interaction, but through high-end technology to make people closer in spirit
and spirit. Use video image technology to design new online English teaching ideas and processes, pay
attention to interactive and personalized training methods, make full use of video image technology to
participate in teaching, stimulate students’ interest in learning, enrich classroom content, focus stu-
dents’ attention, improve students’ reading and answering ability, dig into students’ potential learning
ability, break through the key and difficult points of teaching, optimize the classroom structure, and
then show an efficient classroom.

Video image technology provides useful help for students to learn fragmentary chemistry. Realize
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Figure 6. Learning English Time Offline.

Figure 7. Offline learning or using English.

the human culture of online English learning website system in video image technology. The construc-
tion of websites and systems should reflect the humanistic spirit, achieve the balanced development
of virtuality and authenticity, so that the interaction between people is no longer a simple ”machine”
and ”machine” interaction, but through high-end technology to make people closer in spirit and spirit.
Teachers can push the online course resources of video and image technology to students, and students
need to complete the corresponding topics or tasks while watching; Teachers can also observe students’
learning feedback in the background and get students’ English feelings and English homework related
to traditional Chinese culture.

5. Conclusions

With the support of modern information and network technology, online teaching has become an
important supplement to the traditional teaching forms in universities, and it has achieved initial results.
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Figure 8. Ways to exercise and improve oral English ability in online English teaching.

University English teachers should actively carry out moral education in combination with social hot
events while completing the subject teaching tasks. The real-time interactive information includes text,
voice, image, etc. English teachers should have the awareness of moral education, be able to extract
appropriate moral education themes and materials from social life, and then choose appropriate ways
to combine them with English teaching. The research shows that 48.32% of students think that group
discussion can practice oral English, followed by film dubbing (25.71%) and role playing (19.53%),
and table discussion (13.55%). From the data, it can be reflected that each student has chosen the
way that suits him according to his own situation. During the online teaching of English subject
through video image technology, students should be given moral education. English teachers should
give priority to guiding education, choose the right time and accurate content, so that students can
experience and feel noble emotions and great spirits while paying attention to the society, build a
platform for them to form good moral qualities, and let students gradually form good moral qualities
The teachers will give guidance on the spot, and at the same time use the video image technology
professional software to analyze the students’ technical parameters, so as to provide guidance and
suggestions for students’ training, these will greatly improve the English teaching effect transformation
of English classroom teaching in higher vocational colleges.
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