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With the rapid development of the Internet, the amount of data increases sharply. In this network age, data have been generated,
such as multimedia, social networks, and search records. Due to the generation of data, complex system discrete model technology
is also widely used in all walks of life. Multimedia learning is a popular teaching mode in the world. )rough the discrete model
technology of the complex system, this paper deeply studies the impact of multimedia input on college students’ English ability.
Because the modeling and sampling of complex systems are abstract and not fixed, approximation and control methods are
adopted in discrete time, which greatly improves the reliability of the final research results. Compared with the original discrete
modeling technology, this paper adds data sampling compression and assimilation technology on the basis of the original discrete
modeling technology of the complex system. )e results show that, by adding the technical application of controllable and
observable systems, the discrete model of the whole complex system can reduce the error of the final output data. At the same time,
this paper compresses and simplifies the data nodes at the microlevel. Macroscopically, it reduces the scale, especially the number
of node data compression. )e final result also realizes the data scale and greatly shortens the calculation time. )is study has
greatly improved the accuracy of the impact of multimedia on Chinese college students’ English ability in practical application.

1. Introduction

)e constituent elements of the complex dynamic system are
many scientific and technological products [1]. )e com-
plexity of the system is mostly reflected in the composition,
structure, and scale of the system. )is type can be further
explored by creating a complex network, for example,
computer network, financial system, power system, and
transportation system [2, 3]. )e complexity of the system
can even be reflected through human social life, such as the
multimedia direction studied in [4]. For the research in this
field, the difficulty of discrete modeling of complex systems
lies in the increase of control nodes and the processing of a
large amount of data. It is also a hot issue in the study of this
kind of discrete model so far. For the influence between
multimedia and college students’ English ability, the key
purpose of the complex system lies in the two key points of
“control system dynamic direction and detection system”
and “system data analysis” [5, 6]. In the two knowledge fields

of discrete modeling, control and construction of complex
systems, academic researchers who study complex system
modeling upload a large number of research results on
relevant websites every year. Most mathematicians have
been mature in the cognition of complex systems through
continuous exploration. In the early stage of research, due to
the limitations of the development of science and tech-
nology, people can only study with the help of the knowledge
of discrete mathematics. Now, with the development of
computer and network, the research in this field has made
great progress [7]. )rough the integration of various
technologies by researchers, the knowledge in books has
been transformed into today’s discrete model of the complex
system [8]. However, in fact, it is a very difficult technical
problem to realize the connection between nodes and
networks and face the huge network scale in the seemingly
simple technical principle of mankind [9].)is also indicates
that the control of complex systems is the focus of academic
researchers.
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Nowadays, some university courses still maintain the
traditional multimedia learning and teaching methods and
pay more attention to static pictures, such as the impact of
PPT combined with the teacher’s teaching methods to
transfer knowledge to students [10]. Of course, this method
has made a great impact in the past five years, but in recent
two years, with the rise of film and television and animation
multimedia technology, this technology has been widely
used in schools.)e researcher’s questionnaire survey shows
that most students can improve their English learning ability
through the new multimedia teaching method, but some
studies show that it is the opposite result [11]. In order to
more systematically verify and predict the overall devel-
opment trend in the future, the complex system discrete
model technology can be used to integrate the data within
decades [11]. It can also further correlate graphics, senses,
and knowledge capabilities through discrete modeling of
complex systems.

)is paper is mainly divided into three parts. Section 1 is a
brief description of discrete model modeling technology of
the complex system and learning multimedia cognitive the-
ory. Section 2 is the research on the influence of multimedia
input on college students’ English ability under the modeling
method based on the discrete model of the complex system,
and the research on the control system of multimedia in
learning ability under the discrete modeling method of the
complex system. )e main research content is to add some
new methods to the original complex discrete model, add
modeling technology, and then carry out experimental ver-
ification. Section 3 uses the discrete modeling method of the
complex system to analyze the research results and the impact
of multimedia input on college students’ English ability.

2. Related Works

)e learning object of multimedia is mainly learners with
different characteristics. For learners, there are many factors
that will affect the learning effect [12, 13]. For example,
learners’ learning interests and their own stored knowledge,
ability, experience, motivation, time, etc. [14, 15]. According
to the existing data, the learning effect of multimedia is
affected by its own reserved knowledge and experience and
personal cognitive ability [16]. )is shows that we should
focus on learners’ personal cognitive ability [17]. )erefore,
we should combine the presentation of multimedia with
personal cognitive ability. )en, integrate the data through
system modeling technology and finally analyze the impact
of multimedia on college students’ English ability [18]. A
large number of existing data on the network are contro-
versial, so we should find the most scientific research
methods to compare frommany aspects and finally make the
most correct research results.

)e complex discrete dynamic modeling technology in
the United States is very mature, and it is widely used in the
financial industry. Universally, such as the rise and fall range
of stocks, the daily financial data are discretized, filtered, and
regenerated into thermal coding [19]. Finally, the data will be
merged, and the rise and fall range of the stock market will
naturally become clear at a glance.

Discrete modeling technology is applied in power at-
tributes. )e reason for using complex discrete dynamic
modeling technology is that the power monitoring system
has a large amount of monitoring data and complex types
under the background of power big data. )e traditional
discrete modeling technology cannot meet the current sit-
uation [20, 21]. In order to preprocess the generated data
timely and effectively, the complex discrete dynamic
modeling technology is applied, which is suitable so far.

Complex discrete dynamic modeling technology is
widely used in the automotive industry. It is well known that
the automotive industry is very developed [22]. In the
production of automobile parts and various devices, a large
number of product data need to be measured. In order to
clearly see the individual difference of data, discrete dynamic
modeling technology is applied. )e introduction of this
technology makes the data of automobile products and
evaluation standards better compared, and the same pro-
duced cars are safer.

China has been using discrete dynamic modeling
technology for complex systems in aerospace and chip
manufacturing [23]. )e aerospace field mainly studies
various data returned by experimental testing, in order to
ensure that the overall data is close to the standard data. )is
has also greatly improved the success rate of China’s rocket
launch. According to the various applications in complex
system discrete dynamic modeling technology, this paper
studies the parameter data based on the technology of
complex system discrete dynamic model and the impact of
multimedia input on Chinese college students’ English
ability. In this study, we mainly study the relationship be-
tween human learning ability and multimedia teaching
methods, so we can only consider the directed complex
dynamic discrete model, and the use of the model tends to
study the heterogeneity of nodes [24]. Considering the huge
amount of dynamic data, the technology of compressing
nodes is also used. Finally, based on the summary of the final
results based on the complex system, this paper analyzes the
impact between college students’ English ability and
multimedia.

3. Research on the Influence of Multimedia
Input on College Students’ English Ability
Based on the Complex SystemDiscreteModel

3.1. Research on Multimedia Output Sampling and Model
Simplification of Learning Ability Based on the Discrete
ModelingMethodof theComplex System. )emodeling basis
of the complex system is to model the data of learning ability
according to the input of multimedia. )e modeling process
must be carried out together with the design, and part of the
network topology information is required, and the whole
can be realized digitally. )e core is to first select the key-
words between multimedia and students’ ability, determine
the keywords of different types, and simply classify the
keywords. )e main control technical problems of complex
dynamic systems include two points. One reason is that the
nature of the network is different from the superposition of
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keywords, and the inrush phenomenon often occurs. )e
whole part is not as big as the sum of nodes. )is also shows
that each node is interrelated, and each part is very im-
portant, even if it seems small. On the contrary, if the
network is nonlinear, a large number of coupling will make
the data difficult to analyze. )erefore, the nonlinear model
can only exist in a discrete model of a complex system driven
by data and keywords between multimedia and learning
ability. Based on the above situations, firstly, a simple ar-
chitecture model betweenmultimedia and students’ learning
ability is made. )e flowchart of the multimedia cognitive
theory model is shown in Figure 1.

As can be seen from Figure 1, the whole flowchart
represents a knowledge processing flow system. In the
multimedia teaching method, it mainly receives knowledge
intuitively through the human sensory system. Images and
words are the embodiment of vision, and speech is the way of
hearing. Listening and writing are two important knowledge
bases in college English. Of course, the whole process is in
the motivation of learners’ active learning, so as to turn
knowledge into the embodiment of their own ability. On this

basis, the discrete modeling technology is applied. As can be
seen from the flowchart, there are many different types of
keywords. )e following differential equation formula is
applied to create a complex discrete model:

dvi(t)

dt
� φoi(vi(t)) + 

|v|

j�1
Ai,jφli vi(t)( φ2i vi(t)( ,

vi(k) ≔ vi(kτ) � vi

t

τ



 ,

u(t) � u(kτ) ≔ u(k), ∀t ∈ [kτ, (k + 1)τ].

(1)

In the first formula, it can be seen that each node exists
independently, so the coupling in the node is a complex
dynamic network that can be separated. )e second and
third formulas are mainly the implementation of sampler
and holder, which can find and receive input keywords. )e
received keywords have different structures but belong to
related words, so Von Neumann formula is adopted:

nnv � nj � x1i, . . . , xdj , xkj � −1, 0, 1{ }, k � 1, . . . , d 
d

k�1
xkj



≤ 1
⎧⎨

⎩

⎫⎬

⎭. (2)

\

)e dynamic discrete modeling technology of the
complex system is used between multimedia and students’
English ability by putting information and data into the
model. Several adjacent data are processed separately and
then displayed in the graph. )e modeling flowchart of
adding data to the model is shown in Figure 2.

Compared with other complex system discrete dynamic
modeling technologies, in order to improve the accuracy of
research, a data processing method other than “neighbor
keyword” is added to the system discrete modeling process.
)is processing method is actually an ordinary discrete
modeling application. )e two results can be compared
artificially. If the results are close, the data can be further

added. Otherwise, it will be discarded and not included in
the final statistical results. In the experimental research, data
loss events sampled from big data often occur in the ex-
perimental research. Once too much data are lost, it will
cause some differences in the research results, as shown in
Figure 3.

According to the comparison of the two broken lines in
Figure 3, the loss of data will affect the overall data trend. If
there is a large-scale loss of data, the research results will
certainly fail. In order to prevent the result error caused by
the lack of data, the robust weight recursive least square
algorithm is added to the research method of this paper. )e
expression is

θi(k) � argmin
θ∈Rni

1
2
ω2

i (k) vi(k) − θT
i (k)ϕ2

i (k)  +
λs

2
θi(k)θT

i (k − 1) θi(k) − θi(k − 1)(  ,

ni(k) � 2 + D
−

vi( ,

θi(k) � αi1(k), αi2(k), βij(k) 
T
.

(3)

Define p−1
i (k − 1) as the formula

p
−1
i (k) � λsp

−1
i (k − 1) + ω2

i (k)ϕi(k)ϕT
i (k). (4)

Preset p−1
i (0) as positive definite value and 0< λs < 1 as

the forgetting factor:

ωi(k) �
1

‖σ(κ)‖
,

σ2(k) � vi(k) − θT
i (k − 1)ϕi(k) 

2
+ σ0.

(5)

)e combination of the above formulas can greatly im-
prove the convergence. )e discrete dynamic modeling
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theory and least square algorithm based on the complex
system use the same time, which has a great correlation with
the effectiveness and accuracy of the complex discrete model.
)eoretically, if the sampling time is infinitely close to zero,
the error in the complex discrete model will be infinitely close
to zero. Based on the formula which is a perfect assumption,
there is no similar situation in real life. )is high-frequency
completion rate is difficult to achieve. For the current control
design, generally speaking, it is not necessary to pursue the
high-frequency sampling rate in the establishment of the
model because, to be close to real life, the errors encountered
in the research can also be accepted. )e comparison error of
multiple sampling single analysis is shown in Figure 4.

As shown in Figure 4, the error rate in the three same
experiments will not exceed 1%, which is also a basis for
ignoring the error. On the whole, it does not bother the
experimental results.

When building the discrete model of the complex sys-
tem, we need to get the complete topology in big data.
However, it is not easy to obtain the complete topology and
nodes, so a method of compressing nodes is cited, as shown
in Figure 5.

As shown in Figure 5, v1 and v2 and many nodes are
finally compressed to only two nodes. Such a compression
method is conducive not only to the storage of data but also
to the accuracy of research results. )e dynamic expression
of the compression node is

dvs(t)

dt
� ψos vs(t)(  + ψ1s vs(t)( ψ

−
2s vc(t)( ,

ψ
−
2s � ψ2s R

−1
q .

(6)

)e functions in the expression are continuous. After a
series of transformations, the nodes disappear. )e content
in the disappeared node will not disappear, but will be put
into the vs node after compression. vs adaptive complex
system discrete dynamic model expression is

vs(k + 1) � α
∧

s1
(k)vs(k) + α

∧
s2

(k)vs(k − 1) + β
∧
(k)vc(k).

(7)
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From another point of view, it can be assumed that there
is an unimpeded channel between nodes and driving nodes.
)en, the content of all nodes in the channel can be com-
pressed, and the complex dynamic network scale and model
also become simple. )e expression of the overall adaptive
discrete model of complex network is

vs(k + 1) � A
∧
1(K)vs(K) + A

∧
2(K)vs(K − 1) + B

∧
(K)vc(k).

(8)

Ensure that the most suitable data compression method
is selected in the subject studied in this paper, and all kinds
of data are put into the built model for comparison, as shown
in Figure 6.

As can be seen from Figure 6, the combination of to-
pology and compressed nodes is very effective for the data
processing between multimedia and English learning ability
studied in this paper. It can compress data in a short time
with high efficiency. We store more keyword-related data in
the same time to improve the total capacity.

3.2. Research on Multimedia Control System for Learning
Ability Based on theDiscreteModelingMethod of the Complex
System. )e complex discrete dynamic modeling technology
studied in this paper is also a very important part for the
stability and control of the whole system. In modeling, the
function of over weighing driving node is equivalent to that of
controller.)e driving node controller is used to model, and a
discrete controller is used as the throttle position controller.
Create a system driven model. A step signal is used as the
input of the system. )e delay module and discrete-time
integration module are used: the input and output realized by
the two methods are viewed in the same oscilloscope by using
the reverse integration method. Finally, the discrete state
function model is created by defining module parameters
with different names. )e driving node can control the dy-
namic network part of the whole complex discrete dynamic
modeling. )e driving node is usually located at the first
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Figure 6: Comparison of processed data under three modes.
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starting node. )e influence driving node can be driven by
artificial external stimulation. )e dynamic equation is

dvi(t)

dt
� ψoi vi(t)(  + 

L

l�1
Bi,lul(t). (9)

Input the external stimulus behavior, and take the input
signal as one of the nodes. At this time, the dynamic ex-
pression of the observation node is

vs(k + 1) � α
∧

s1(k)vs(k) + α
∧

s2(k)vs(k − 1) + 
L

l�1
βi,l(k)ul(k).

(10)

Once the input signal has an impact on the nodes in the
data, it can be proved that the stimulation signal node is
connected with the driving node. In this way, in the discrete
dynamic modeling process of the whole complex system, the
characteristic model formula of the observation node is

vs(k + 1) � A
∧
1(k)vs(k) + A

∧
2(k)vs(k − 1) + B

∧
(k)u(k).

(11)

After constructing the nodes of stimulation signals, the
whole complex discrete modeling system can control the
minimum amount of external human input. At the technical
level of control, there is another kind called traction control.
In short, the purpose of this control is to make all nodes in
the data reach a consistent state. It is very important to
synchronize the whole system through the traction con-
troller. )e traction controller is applied to the research in
this paper, and the synchronization data track state of each
node is obtained, as shown in Figure 7.

As shown in Figure 7, different nodes in a large amount
of data have reached a synchronization state and finally
come together. )e construction formula of the tractor is

ui(k) � k
u(k) − θT

i (K − 1)ϕi(k)

−

βi(k) + λ0
∧ . (12)

)e main purpose of this formula is to expect the values
of all nodes to reach a stable state. Moreover, the traction
controller is realized according to the digital signal sampled
from the data output of the node. )e traction controller
based on the discrete model of the complex system is also a
complex controller, which can control the whole process of
discrete dynamic modeling. )e controller can also be used
for control design and split analysis of the overall network
structure. )e model formula of traction controller is as
follows:

vi(k + 1) � f2ivi(k) + 

|v|

j�1
Aijβijvj(k) + βlul(k),

vi(k + 1) � f2ivi(k) + 

|v|

j�1
Aijβijvj(k).

(13)

By adding the true value which can distinguish whether
the data parameters converge or not, the whole complex

traction controller is locally asymptotic and stable in the
existing discrete model. In order to verify the function of the
tractor, a data input is carried out. )e signal frequency of
the data is shown in Figure 8.

As shown in Figure 8, after two different types of nu-
merous data inputs, all the overall data signals are close to a
balanced and stable state. )is also shows the function of the
complex traction controller.

4. Analysisof the ImpactofMultimediaInputon
College Students’ English Ability under the
Modeling Method Based on the Complex
System Discrete Model

4.1. Analysis of Research Results of Multimedia Output
Sampling and Model Simplification of Learning Ability Based
on the Discrete Modeling Method of the Complex System.
)e discrete modeling of the whole complex system is based
on the influence of multimedia input on college students’
English ability. A large amount of data from the network is
put into the model for systematic testing. Based on the
discrete dynamic modeling technology, in order to avoid
data loss, a robust weight recursive least square algorithm is
added. )e combination of topology and compression node
is also added to store more data information and output
information in the effective time. Firstly, the keywords re-
lated to college students’ English learning ability and mul-
timedia are input into the complex system discrete model.
)e input data include the same type of data and different
types of data. After data input, the data will be protected to
avoid data loss, and then, different types of data will be
homogenized. Finally, the data are node compressed to read
more data for research. In this experiment, a total of 4000
data are sampled, and the whole system based on the above
technologies is tested under different large-scale data. )e
test results are shown in Figure 9.

It can be seen from Figure 9 that the data processing rate
of the discrete dynamic model of the complex system for
sampling is also different under the data of different scales.
)e overall rate does not exceed one percent. In the face of a
large amount of data, the system model can still maintain a
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Figure 7: Data diagram after using tractor between different nodes.
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certain processing speed. )is also proves that, after the
modeling technology is based on the above algorithms, the
processing capacity of the whole system for sampling data
has reached a very fast speed. )e fast processing of sampled
data is very beneficial to the influence between multimedia
and college students’ learning ability. )e data processing
rate is high, and it is also very suitable for many modern
industries. Moreover, only based on large-scale data can we
make statistics and predict the correlation between multi-
media and college students’ English ability.

4.2.Analysis of ResearchResults ofMultimediaControl System
for Learning Ability Based on theDiscreteModelingMethod of
the Complex System. After solving the same normalization of
sampling data and data compression, the output data is put
into the complex discrete model system. By adding an

artificial external stimulus point to the system to affect the
driving node of the starting data, the observation node can be
added after the two signals have an impact. In this way, the
state of the discrete model can be stabilized artificially. )e
traction controller is also added so that each part of the whole
complex discrete dynamic model can be stably executed
without accidental data differentiation. In the implementation
of the experiment, firstly, the sampled data affected by rel-
evant multimedia and students’ English are assimilated and
compressed for data output. )e output data can enter the
coupling of large-scale data under the discrete model of the
complex system, and the traction controller is added to the
coupling to stabilize the whole system. Finally, the data are
integrated and presented. )is experiment is designed to test
the impact of multimedia input on college students’ English
ability and the use of multimedia in recent five years. )e
results of the test study are shown in Figure 10.

As shown in Figure 10, the English ability of Chinese
college students has been improved after multimedia input.
Even in the next three years, through systematic data
analysis, Chinese college students’ English ability will
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improve faster. )e use of multimedia in the classroom is
also growing. In the model, by controlling the stability of all
aspects of the system, the final result of the analysis is also in
line with the reality, which also improves the success rate of
the whole test research.

5. Conclusion

In today’s society, complex system discrete model technology
is a popular technology in the fields of aviation, finance,
medicine, automobile, and so on. Because the data and re-
quirements of each application field are different, many kinds
of formulas and algorithms have been added.)erefore, there
are many ideas to deal with discrete dynamic modeling of
various complex systems. Compared with the original discrete
modeling technology, this paper adds the technology of data
sampling compression and assimilation to the original dis-
crete modeling technology of the complex system. Two im-
portant technologies, controllable and observable, are added
to the model. In contrast, the original ordinary discrete
modeling cannot transform the complex network systemwith
a large amount of data into a multidimensional unified single
system. )e results show that, by adding the technical ap-
plication of controllable and observable systems, the discrete
model of the whole complex system can reduce the error of
the final output data. In contrast, if the ordinary discrete
modeling technology is directly applied to the dynamic
modeling technology of complex discrete systems, it will only
cause the disorder of data and systems. From the structure of
the whole complex discrete system, whether it is a control
system or an observation system, the data information
generated by not all nodes is valuable. )erefore, the complex
system controller is introduced to observe the output node
data. In general, there is no common system that can com-
press the node data. In contrast, this paper compresses and
simplifies the data nodes on the microlevel. Macroscopically,
it reduces the scale, especially the number of node data
compression. )e final result also realizes the data scale and
greatly reduces the calculation time. In the study of the impact
between multimedia and Chinese college students’ English
ability, the results show that it has greatly improved the
accuracy. However, the research of this paper lacks the
verification analysis of the proposed model. )erefore, the
content of this part needs further research.
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