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Abstract:

In order to improve the effect of cross-cultural teaching for international students, this paper combines the
cloud service platform to conduct research on cross-cultural teaching of international students. Based on the
time-triggered sampling mechanism, the sampling interval is shortened and the sampling frequency is
increased, thereby increasing the synchronization of the entire system. Moreover, aiming at the assumption
of complex overlapping asynchronous time periods, a mathematical model for switching under complex
asynchronous conditions in this paper is given, and then the mathematical model of the filter based on the
event-triggered sampling mechanism is given, and the filtering error system is obtained.The research shows
that the cross-cultural teaching system for international students based on the cloud service platform can
effectively improve the efficiency of cross-cultural teaching.
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1 INTRODUCTION

Internationalized higher education closely links the economy, culture, information and knowledge of various
countries in the world, and the sharing of cutting-edge information has become a distinctive feature of this
civilization.The internationalization of foreign language education in universities is produced under the
background and drive of the globalization of the world economy, and one of the manifestations of the
internationalization of higher education is cross-cultural communication. The teaching goal of college English is
to cultivate students' comprehensive English application ability, enhance their independent learning ability, and
adapt to our social development and international cultural exchange. However, in real classroom teaching,
teachers often only pay attention to the basic knowledge and the explanation of grammatical structure, but
ignore the real cultural connotation behind the target language, and ignore the practical application ability of
English and the cultivation of cross-cultural communication ability.At the same time, it also deviated from the
track of cultivating talents with cross-cultural communication skills in line with international standards.
Therefore, we not only need to cultivate students' language use ability, but also cultivate students' cross-cultural
communication ability, to be able to effectively use English as a language, and at the same time to improve their
cultural literacy, so as to play their role in the international arena.

The process of intercultural communication is a step-by-step process and a process of adapting to another
culture [1]. In the course of teaching, teachers have the responsibility to consciously add cultural input in real
time while explaining the knowledge of the target language according to the characteristics of the students, so as
to improve the students' ability to distinguish the differences between the local culture and the target language
culture, and to truly learn in the culture. To the language itself, learn to use the language authentically in the
appropriate culture, and at the same time improve the students' awareness of cross-cultural communication [2].
Cultivating Students' Intercultural Communication Ability To cultivate students' intercultural communication
ability, we need to permeate all aspects of teaching. In the course of reading the text, teachers can explore the
cultural content in the background knowledge of the text, and show it to students through multimedia, music,
film and television, etc., to inspire students to understand cultural knowledge, and to compare with local culture,
identify similarities and differences, and deepen students' understanding The understanding of cross-cultural
differences can improve students' autonomous learning ability and autonomous expression ability [3]. In the
listening and speaking class, teachers try their best to create real communication situations for students, and let
students participate in it through role-playing and other methods, imitate various interpersonal communication
behaviors, and experience cultural differences, thereby cultivating and improving students' cross-cultural
communication. ability [4]. At the same time, some original English phone numbers can be shown to students,
and students can take class notes or memoirs, experience the use of some informal languages in specific
scenarios, and guide students to understand the expressions, lifestyles and communication methods of people in
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the target language countries. . In this way, students can learn culture in a relaxed and pleasant environment,
understand the connotation of culture, and cultivate cross-cultural communication skills [5].

Literature [6] believes that intercultural communicative competence specifically refers to the knowledge,
motivation and skills needed to properly and effectively communicate with people from different cultural
backgrounds. Literature [7] believes that intercultural communicative competence refers to the skills of
communicators to conduct reasonable and appropriate verbal and non-verbal interactions in the context of
cultural differences and to eliminate subsequent psychological burdens and communicative consequences. In
recent years, the international landscape has undergone major changes. Some developing countries play an
important role in international affairs. In many cases, both sides of the communication are non-English speakers.
Scholars have also begun to pay attention to cross-cultural communication in the context of English as an
international lingua franca. Compared with native English speakers, non-native English speakers have always
been a subgroup. For a long time, many people believed that only native English speakers were the "rules of the
game". Literature [8] pointed out that in the current internationalization of talents, the standard of native English
speakers cannot become the only standard of communication for non-native English speakers. Non-native
English speakers use English for work and life, fostering relationships, and expressing their identity. Compared
with precise language, they are more concerned about whether their communicative tasks can be successfully
completed. Literature [9] pointed out that the culture of English-speaking countries should be taken as the
general cultural teaching goal in English teaching. Literature [10] believes that college English teaching should
emphasize the concept of cultural introduction. In addition to learning the language of the target language, it is
also necessary to master the cultural traditions of the target language country and eliminate the interference of
the mother tongue culture. Literature [11] emphasizes that guiding students to accurately express "local culture"
in foreign language teaching is conducive to the spread of Chinese culture to the world. Some scholars attach
great importance to the empirical research on the test of intercultural communicative competence. However, the
subjects of these studies are usually undergraduates or English majors, and rarely involve students of general
majors in higher vocational colleges. It is also rare to discuss the changes in the connotation of intercultural
communicative competence under the background of international talents and its enlightenment to foreign
language teaching. This paper will do some tentative research in these aspects [12].

Linguistic accuracy is no longer the most important factor in cross-cultural communication, but in teaching, we
should not deviate too much from the language core of native English, because this is the basis for non-native
English speakers to communicate. On this basis, it is appropriate to allow students to make mistakes in language
expression, as long as the English expressed by the students can be understood and accepted by the
communicator [13]. Gradually infiltrate non-native language variants in higher-level language learning, such as
the characteristics of English language variants in Japan and India, so that students can adapt to and understand
non-English native languages in addition to pure English. language. When cultivating the cross-cultural
competence of vocational students, we should pay attention to professors who carry out cross-cultural projects at
different majors and teaching levels [14].

Many researchers believe that it is the learner's pragmatic competence, that is, the ability to act in words, that
determines the strength of intercultural communication competence. Pragmatic competence is defined as the
ability to properly convey communicative intentions and successfully achieve communicative goals. In addition
to integrating the most basic pragmatic principles such as politeness and cooperation into classroom teaching,
students should also be guided to pay attention to the context of communication and the communicator.
identities, both of which are dynamic and complex [15]. In what context should the target language country
culture be followed, and in what context can the national identity be properly highlighted and Chinese culture
spread. One factor that must be taken into account, regardless of whether pragmatic principles are followed or
violated, is cultural differences. When teaching, it is important to raise awareness of the types of rules that arise
in communication, not the number of rules. With this awareness, learners can finally choose appropriate
strategies on the spot in the process of communication to cope with changing situations through self-lifelong
learning [16].

In order for people from different cultural backgrounds to successfully communicate, cooperate and work
together, both parties must first have cross-cultural awareness and global awareness, which is a prerequisite for
successful cross-cultural communication [17]. Cross-cultural awareness refers to the comprehension and
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sensitivity to the similarities and differences between one's own culture and other countries' cultures and the
relationship between them. Consciousness of one's own thinking, behavior, speech strategies, etc. [18].
Cross-cultural awareness includes the awareness of cultural differences, that is, the recognition of cultural
differences; the awareness of cultural equality, which believes that there is no difference between good and bad
cultures; sensitivity to cultural differences; identification and understanding, tolerance and respect for different
cultures with a positive and open mind ; Awareness and reflection on one's own cultural values and behavior,
and avoid judging the other's behavior by the standards of one's own culture. Global awareness includes having
an international vision, awareness of international cooperation and awareness of international rules [19].

This paper combines the cloud service platform to conduct research on cross-cultural teaching for international
students, and explores to improve the effect of cross-cultural teaching for international students.

2 TEACHING INFORMATION PROCESSING BASED ON CLOUD SERVICE
2.1Continuous time linear switching system

The basis of this study is based on continuous-time linear switching systems. A continuous-time linear switching
system can be described by the following mathematical model:

x(t) = Agpyx(t) + Bypnyw(t)
y(t) = Coyx(t) + Dgryv(t)
z(t) = Lypyx(t) (1)

Among them, x(t) € R™, y(t) € R™ and z(t) € RP represent the system state, the measured output and the
signal to be estimated, respectively.w(t) € R* and v(t) € R? represent interfering input and measurement
noise, respectively, and their range is [0,].R* - t = {1,2,...,N{}} is a piecewise function and satisfies the
right-continuous property, N represents the number of subsystems in the entire switching system, and i
represents the i-th subsystem.For each i € t, 4;, B;, C;, D;, L; is a constant matrix.

Definition 1: When considering the following series of switching times 0 <¢; <t¢, <ts,...,<t; <... and
to = 0, if there is t;,; —t; = 1; for subsystem i, then the constant 7;> 0 is the model-dependent dwell time
(MDT) of subsystem i.

Definition 2: For a given switching signal o(t), when the switching system (1) of w(t) = 0 is globally
consistent exponentially stable (GUES), if and only if for any initial condition x(t0), u > 0,0 <v < 1,Vt > ¢,
exists such that the system satisfies ||x(¢)|| < uv*~%||x(to)|l -

2.2 Event-triggered sampling mechanism

This paper assumes that the sampling period is h > t;.Meanwhile, in order to generate the transmission
sequence {t,};so and to= 0, this paper proposes an event-triggered sampling mechanism, the transmission
sequence is (2) and (3):

tirr = min{te,q, ti + 7}

)

and

tl,c+1 = ﬁg{l{t' e;(t)(pa(tk)ey(t) = yT(tk)l/)G(tk)y(tk)} (3)

Among them, e, (t) = y(t) — y(t) represents the sampling error at the new sampling time t > tx. The positive

definite matrix @,y and the positive number 4, are the event-triggered coefficients of the respective

subsystems in the event-triggered switching system.To simplify the analysis, we call ¢y, t,,,) a retention time
under the event-triggered sampling mechanisms (2) and (3). Obviously, for this time ¢, t;.,;), we have:

ey O Pyiney ) <Y () Porey te) @

It is not difficult to find from formulas (2) and (3) that the system discriminates and samples according to the
preset sampling interval h and sampling trigger conditions. tx is the sampling point at time k, and tk+1 is the
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sampling point at time k+1, that is, the next moment at time k. Then, the sampling trigger condition at the next
moment at time K is either the sampling interval h or formula (3), and the minimum value of the two is taken as
the sampling point at the next moment.

Considering the problem of network resource consumption, in order to reduce unnecessary information transfer
to save network resources and increase the efficiency of network transfer, this paper uses event-triggered
sampling mechanism instead of time-triggered sampling mechanism to reduce unnecessary sampling points.
Under the event-triggered sampling mechanism, sampling is only triggered when a specific event is met.
According to the above event-triggered sampling mechanism, the sampling will only be triggered when the error
of the system satisfies the formula (3). Obviously, the sampling under this mechanism can reduce many
unnecessary sampling points compared with the sampling under the time-triggered sampling mechanism, thus
greatly reducing the unnecessary waste of network resources.

At the same time, this paper proposes a hypothesis: multiple switching is allowed between two sampling points.
Therefore, when establishing the mathematical model, this paper will consider reducing the sampling points and
increasing the switching times of the system. The above-mentioned event-triggered sampling mechanism is
more advantageous under this assumption.

In the research of the switching system of the time-triggered sampling mechanism, it is generally assumed that
there is a time period t,ty,,) to constrain the dwell time, namely t,; — t, < 7; .Under this assumption,
there is at most one switch in two adjacent sampling intervals t;, t; ;). Or equivalently, in a switching period
o(t), the output of the system is sampled by the filter at least once. Obviously, the stability analysis of the
event-triggered switching system based on the above assumptions will be much simpler.

However, in the actual engineering system, the switching of sampling and system is not so simple. When
switching becomes frequent and the system cannot sample quickly, there will be multiple switching between
two sampling intervals, which is the focus of this paper. In the study of this paper, the sampling period h can be
larger than the model-dependent dwell time, that is, h > t, so there will be multiple switching occurrences in two
adjacent sampling intervals. Based on the above considerations, frequent switching will cause complex
asynchronous situations. The following will analyze and study the complex asynchronous situations.

2.3Asynchronous situation analysis

Most of the literature on the research and analysis of H,-filters assumes only synchronization and imposes time
constraints on asynchrony.Considering only the synchronization case is much simpler in theoretical analysis,
since in this case the filter is always matched in real time to the system state of the switched system. However,
in practical engineering, there is almost no situation in which the filter and the system state are kept synchronous
all the time, that is, there will always be a time period that is asynchronous.

For various complex asynchronous situations that may appear, this chapter lists and analyzes them. This paper
divides complex asynchronous situations into the following three types: non-overlapping asynchronous time
intervals, partially overlapping asynchronous time intervals, and fully overlapping asynchronous time intervals.
The partially overlapping asynchronous time intervals are divided into two types, as shown in Figures 1 and
2.The following will analyze the above three complex asynchronous situations one by one. Among them, M1
and M represent two states of the system, synchronous and asynchronous states, respectively. t, t+1, and t+2
represent the switching of the switching system at the i, i+1, and i+2 times, respectively, and d; and d;,,
respectively correspond to the mismatched time periods of subsystem i and subsystem i+1.

d; dip

I 0 i
M — -= — — — >
M— — —@ - >
f; fit1 Livz 4

Figure 1 Schematic diagram of a non-overlapping asynchronous time interval switching system
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Non-overlapping asynchronous intervals are the simplest of the asynchronous cases. The non-overlapping
asynchronous time interval ensures that the switching system and filter can maintain a consistent state until the
next system switching. In other words, in a switching time interval, there must be one sampling, so that the state
of the entire system can be kept synchronized before the next switching.

In order to ensure the synchronization state in each switching time interval, this situation has higher
requirements on sampling, that is, it is ensured that there is a sampling point in the active period of each
switching subsystem. In general analysis, most of the asynchronous events are limited to be less than the
model-dependent residence time of the currently active switching subsystem. Therefore, the difficulty of
analysis and research is low, and many existing stability analysis and controller design of switching systems
under event-triggered sampling mechanism are based on this situation. This situation is also a relatively ideal
situation.

disq
; A :
; : !
A |
M, — —B- — —i >
My . i,
rr -r1+1 t;+2 f

Figure 2 Schematic diagram 1 of a partially overlapping asynchronous time interval switching system

di+1
di
=
M — —a —- — »
M, — L —_
f fiet fia t

Figure 3 Schematic diagram 2 of a partially overlapping asynchronous time interval switching system

Figures 3 and 4 are a combination of Figures 1 and 2 . Different from Figure 2, in Figure3, the switching
subsystem of t,, t,,.,) can always be sampled no later than t,,,,ts4,) to reach the synchronous state.

i

A

-

ti tis1 tis2 t

Figure 4 Schematic diagram of a fully overlapping asynchronous time interval switching system

Figure 4 shows that the previous asynchronous interval period is longer than the immediately next asynchronous
interval period, and the following asynchronous interval period is completely covered by the previous
asynchronous interval period, forming a fully overlapping asynchronous interval. Fully overlapping
asynchronous intervals are the most complex of several overlapping asynchronous intervals.
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Figure 5 Schematic diagram of the overlapping asynchronous time interval switching system studied in this
paper

Figure 5 is the asynchronous situation studied in this paper. In this case, multiple asynchronous situations can
occur simultaneously. The simple asynchronous case is the non-overlapping asynchronous time interval shown
in Figure 1. At the same time, the assumptions of this paper allow for complex asynchronous situations, that is,
there can be overlapping asynchronous time intervals. Combining the above two asynchronous cases, the
hypothesis in this paper can be described as the case shown in Figure 5. Therefore, the asynchronous time
interval can be much larger than the model-dependent dwell time, and there can be multiple switching between
two adjacent samples. Correspondingly, the asynchronous time interval is also allowed to overlap.

2.4H -filter based on event-triggered sampling mechanism

In order to abstract the above assumptions into a mathematical model for further analysis, this paper assumes
that there is another switch in the time period ¢;, t;, ), and the corresponding switch moment is denoted as t; +
T,. We split t;, t;,4) intotwo parts: t;, t; + T;) and t; +T(,Jti+1), thus:

o= Sy
) i o,vi+1

(®)
Formula (5) divides the time period t;, t;,) into two parts, thereby describing the hypothesis of overlapping
asynchronous time periods.By analyzing the switching time t+T and the sampling time tx, and discussing the
sequence of the two, two asynchronous situations can be obtained respectively.When the sampling time t occurs
before the switching time t+T, there is a synchronized period of time before the switching time t+T.If the
sampling time t occurs after the switching time ti+T, the event-triggered switching system and the H_-filter are
always in an asynchronous state during the period of [t,t+T,).Therefore, the above formula (2-5) can be used to
analyze the hypothesis of asynchronous overlapping period proposed in this paper.

The system output of the filter model is y(t;) and the state is o(t;). The switched filter system can be
described as the following mathematical model:

X (t) = Aroe),s)Xr (8) + Broo)s0)Y (tr)
Ze(t) = Cror),6(0%F () + Drg(e),s)y (tx)  (6)

Amongthem, x,(t) is the filter state. Aro) 50, Brow)sw) + Crowsw)» andDegyse) are the filter
coefficients to be calculated, and o(t) € T is the switching signal based on the event-triggered sampling
mechanism.

In a practical system, the asynchronous situation will inevitably lead to a period of time to detect the current
system state and match the corresponding filter. In order to design a filter model that is closer to the actual
situation, this paper assumes a filter error function e(t) = z(t) — z(¢),§(t) = [xT(t) xfT(t)]T,w(t) =
[xT(t) vT(t)]". We notice e(t) = y(t) — y(t,) and we get the filter error system of (7) to (9):

{f (®) = AsepoepsE@® + Boepop s ey(®) + Boepoep,sm®@(t) fert

e(t) = Cotepoeps®E®) + Droiepser€y(®) + Doo(ep,oten,s) @)
(7
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{f (®) = Asieyy oepas®) + Bogeyy oepaly®) + Buo, o @)
e(t) = Coteyy ot ®) + Do iy () + Dooeyy o 1@ ()
(8)

) = a(tm) ot1€®) + Boge,, nown1ey® + Buoe, 0y, 1w(t)
terT,
as

e(t) = Coteyy ot ®) + Do iey®) + Dooceyy o1 ®@(t)
©

Among them, T,, T, and T, represent the time period of two synchronous cases and the time period of one
asynchronous case, respectively.

During the T, time period, both the subsystem and the H,,-filter operate in the i state, which is the
synchronization case.During the T, time period, the subsystem may first run in another state (not state i), and
then change to state i, while the H,, filter always remains in state i.In this case, the H,-filter will again be
matched to the subsystem in the (i+2) state.During the T, period, both the H,.-filter and the subsystem are in
different states.For example, the subsystem is in the (i+1) state, and the H,-filter is in the state i. In this case,
the H,-filter cannot match the subsystem.

Through the idea of overall analysis, the complex asynchronous situation is transformed into two synchronous
situations and one asynchronous situation, so it is no longer necessary to limit the asynchronous time, which is
largely close to the fact that the asynchronous time is unknown in actual engineering.

The coefficients in the filter error system are given by the following matrix:

A- _[ Ao-(t) 0 ]
D@D =B 050 Cow) Arao®

_ 0
Bst)ov)5(6) = [_ ]

Browyst)
E _ Bo‘(t) 0 ]
0o =10 Bro,sDo

Co(),a(t),8() = [Low) — Drowrsc)Cote) — Crowro0)

Duswyowsw =0 —DrewswPow] (10)
Moreover, inequality (4) will result in the following constraints:

e (0P ey (1) < YT (W0t (Y(t) = €y (D) € o tis) w
The above is the model of the filtering error system in this paper, and the subsequent analysis is based on the
above system model. It is not difficult to find that the filter error system model proposed in this paper is more
complicated than the filter error system model in the existing literatures, which is also the filter error system
model constructed due to the assumption of complex asynchronous and overlapping time periods.

Under the event-triggered sampling mechanism, different from the filter form given in the literature, the filter
form given in this paper is affected by complex asynchronous conditions, so its coefficient matrix will also have
different representations according to different asynchronous conditions. The filter form given in this paper is:

xp(t) = Appxp(t) + Brpy(ty)
Zf(t) = Efpr(t) (12)

Compared with the filter form (6) given in this paper, the complex asynchronous case is not considered in the
literature.It can be seen from equation (6) that the H-filter coefficients are affected by two signals o(t) and
46(t).Among them, a(t) is related to the sampled signal, and &6(t) is generated by the switching signal of
formula (5).By analyzing the sequence of the sampled signal in the current switching and a simulated switching
signal, the overlapping asynchronous time period under the assumption of this paper can be simulated.
Therefore, very different from the H-filter model in the literature, the filter in this paper is affected by two
signals simultaneously, which are used to characterize the synchronous and asynchronous states of the H,-filter
and event-triggered switching system.So the asynchronous situation in this paper is more complicated. The filter
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model in the literature is only affected by the sampling signal in a switching cycle, so the filter model in this
paper is more complicated, and the difficulty of research is also greatly increased.

Based on the above analysis, when selecting the same switching system model, considering different filter
models, the obtained filter error systems are also very different.Because the sampling signal o(t) and the
analog switching signal §(t) are considered, the filtering error systems (7) to (9) in this paper are also much
more complex than the filtering error systems in the literature when considering the complex asynchronous
situation.

The L, gain of the system is analyzed, and the following theorems are used:

Theorem 3 For given coefficients € and vy, the filter error system is GUES and has a weighted performance
index (€,y) when

(1) The filter error system is exponentially asymptotically stable;
(2) Under the zero initial condition, for any non-zero @ € L, [0, ], the following inequality holds:

fowe‘eseT(s)ds < y? fowﬁTﬁ(s)ds

(13)
Filter performance analysis and proof
Theorem 4 considers the filter error systems (7) to (9), so the matrix inequalities (1) to (5) hold when i,j € 1,i #.

Pi,l _viPi,O <0

(14)
Pi,l - viPi,O <0 (15)
[Tl PuBiji PuBuwij: Clin kGl
=Y 0 Dfji  —ky;
% * * -1 0
| * * * * —klpj ]
[Tl PiuBiix PaBuiin  Clia kCIY]
* - 0 Df;:  —ky;
* * ~y?l DZ)i,i,l kDiTll)i <0 (17)
* * * -1 0
| * * * * —k; |
Tz PiuBiix PaBuiia Clin kGl
* —Y; 0 Dfi,  —kiy;
* * —y2l DLy, kDT |<0 (18)
* * * -1 0
| * * * * —klpi ]

Among them,

[a = P4 + AL Py — BiPy

[l =P A + AL Py — g Py

[z = Pudii + AT Py — i1 Py
Thus, in the two synchronous and one asynchronous cases, when the arbitrary sampled signal satisfies (9), the
filter error systems (7) to (9) are GUES with a weighted H, performance indexy.

Proof: The proof in this section divides all complex asynchronous possibilities into the following five cases: two
synchronous cases, one asynchronous case, the case at the moment of virtual switching, and the case where the
i-th subsystem switches. Without loss of generality, t € T, is considered.
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Vi (©) — BiViy (8) + I'(t)
< 28TP ¢ = BiETP E + eT(De(t) — y2aTa(t)
+k[y(£) — e, (O] W; [y (©) — e, ()] — el e, (1)
=28(0"Py, (/Ii,i,zf(t) + E’i,i,zey(t)) + Bie,()@(t)
+ (Ci,i,zf(t) + Dfj e, (t) + Ewi,i,@(t))T
X (Ci,i,zf(t) + Dfj e, (t) + ﬁwi,i,@(t))
e () + Dia(©) — ey (®) 9 (CE® + D ()
—e, (t) = BET (P& (1) — y2@" @ () — elre, (¢)

= UT(t)ﬁi,i,m(t)(lg)

Among them,
T
n@®) =["@®) ey @®)]
C-i = [Cl 0],Di = [0 Dl]
Qu’,j,z = [Ci,j,l ij,1 Dwi,j,l]
ﬁzi = [Ci -1 51']
Q0
[li PuBii1 PuBwii1
== =, 0
* * —y2[
07000100 + k25 p0,
[li PaBiy1 PuBuii: Cha kCl;
* i 0 Dij,l —k;
| = * —y?I 521‘,1’,1 kD] ; (20)
* * * -1 0
* * * * —klpi
and

[ = PyAyju + AL Py — BiPyy
Similarly, in t € T, using the same method, the derivation of the Lyapunov function is as (21):
Via(®) — a1 Vi (0) + T(t)
< 287P € — BiETP,E + €T (De(t) — y2aTa(t)
+k[y(6) = ey (] ;[ (0) — ey ()] — el e, (©)
= 26(0)"Pyy (A11u§(0) + Biirey (8)) + Buiuey (DB(E)
+ (G (©) + Dyjey (O + D))
X (éi,i,zf(t) + Dyj e, (t) + Ewi,i,@(t))
e () + Da(®) — ey ®)) ¥ (CE® +Dia(®)
—ey (t) — Bi§T (OP,E(t) — y*&T&(t) — eyipiey (1)
=" ();,m(£)(21)
Among them,
ﬁi,i,l
ln3 PyBij 4 Pi1§wi,i,1‘
Y 0

* * —yzl
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+07; 104000 + kO30

[Is PaBii1 PuBui: Chy  kCIy;

* —; 0 Dfi.  —ki

= * —-y?I 551’,1‘,1 kD{; (22)
* * * -1 0
* * * * —klpi

and
[l =P A + AL Py — oy Py

Similarly, when t € T, the Lyapunov function can be expressed as formula (23):
Via(£) = a;1Vi, (0) + T(t)
< 28TP ¢ — BiETPE + eT(De(t) — y2a"@(1)
+e[y(©) — e, (O] W[y (©) — e, ()] — elpre, (©)
=28()" Py, (Ai,i,zf(t) + Ei,i,zey(t)) + By ey (D@ (1)
+ (Ci,i,zf(t) + Dyj e, (t) + Ewi,i,@(t))T
X (Ci,i,zf(t) + Dyj e, (t) + Ewi,i,la(t))
e (GO + Dia(©) — ey (©)) 9 (CE® + D (®))
—ey (t) = BiET (P, E(t) — y*&Tw(t) — ejipiey(t)

= UT(t)fzi,i,ln(t)(zs)
Among them,
i
[z PubBii1 PuBuwiit
=1 * - 0
* * —yzl
+07; 104001 + kO30
[Is PaBii1 PuBuwii: Chiy kGl
* —; 0 Df;,  —kyy
= = * _yzl Egi,i,l kDiT¢i (24)
* * * -1 0
* * * * _k¢i
and

[l = Py + Al Py — i1 Py
By Schur's complement theorem, 2; ;,{2; ;;,02; j; < 0 can be obtained.

When t is the switching time ¢t; + T, formula (23) holds:
Vii(@®) — vV (0
=xT(O)P;1x(t) —vx"Pox(t) <0
(25)
Therefore,

Pi,l — 'UixTPi‘O < 0 (24)

When t is the switching time t;, formula (26) holds:
Vio(®) — vV 1 (1)
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= xT(O)P;ox(t) —u;x"P1x(t) <0
(26)
Therefore,

Pi,O - uixTPj,l < 0 (27)

At this point, the proof ends.

3CROSS-CULTURAL TEACHING SYSTEM FOR INTERNATIONAL STUDENTS BASED ON
CLOUD SERVICE PLATFORM

It is essential for cloud service cluster performance optimization strategy. The cloud server cluster needs to have
better reliability and availability, and the cloud service platform should provide load balancing functions to cope
with changes in user needs.In this paper, the service capacity is adjusted in a horizontal elastic scaling manner to
ensure the service quality. Moreover, this part of the optimization is to optimize the cloud service front load
balancer algorithm.User requests arrive at the LVS cluster, and the requests are distributed to real servers
through servers and backup machines acting as load balancers. After that, the real server processes the request
normally, runs the internal application logic, and returns the output result to the load balancer. After processing
all sub-requests uniformly, it will return to the client on the network according to the incoming route.The LVS
cluster server architecture diagram is shown in Figure 6.
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Figure 6 LVS cluster server architecture diagram

The business process of the intelligent cloud service platform system is shown in Figure 7.
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Figure 7 System business process

The overall architecture of the system in this study is shown in Figure 8. The system user operates the Web
front-end interface and sends a request to the application server. If it is a general request, the application server
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directly processes the request according to the local database data and returns the result to the front-end interface.
If it is a retrieval request, the application server forwards the retrieval request, and the engine cloud server
retrieves the pushed resource content and returns the result to the application server. Then, the application server
processes the result and returns the information to the front-end interface, so that the user can obtain the required
information content from the front-end interface.
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Figure 8 System architecture diagram

After constructing the cross-cultural teaching system for international students based on the cloud service
platform, this paper trains it in combination with the actual teaching model, and obtains the clustering
relationship between the number of training and the training effect, as shown in Figure 9.

100

75

Training effect

0 20 40 60 80 100 120

Training times

Figure 9 Clustering relationship between training times and training effects

The above research shows that the cross-cultural teaching system for international students based on the cloud
service platform has good learning and training effects. After that, this paper conducts the effect verification of
the cross-cultural teaching system for international students based on the cloud service platform to evaluate the
effectiveness of the system. The following table 1 shows the data statistics of the evaluation results.

Table 1 Validation effect of teaching system

Number | Teaching system verification | Number | Teaching system verification
1 86.67 16 86.22
2 85.73 17 90.92
3 88.29 18 84.82
4 88.72 19 89.12
5 84.12 20 88.71
6 86.59 21 86.93
7 84.49 22 86.21
8 84.85 23 90.18
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9 87.09 24 90.55
10 90.42 25 88.42
11 88.09 26 88.62
12 87.37 27 89.14
13 87.05 28 86.63
14 83.85 29 89.76
15 83.63 30 84.74

It can be seen from the above research that the cross-cultural teaching system for international students based on
the cloud service platform can effectively improve the efficiency of cross-cultural teaching.

4 CONCLUSION

The cultivation of cross-cultural awareness is a comprehensive project, which is the cultivation of cultural
qualities, not the training of language or communication skills. The position of English teachers who impart
knowledge is particularly important, and it is necessary to continuously improve their cultural literacy. They
need to receive professional cultural training, learn English cultural courses, and have a deep and detailed
understanding of the history, culture, tradition, customs, lifestyle and even details of life in English-speaking
countries, so as to create conditions for improving English teaching. Moreover, culture is the essence of
language, and language is the embodiment of culture.This paper combines the cloud service platform to conduct
research on the cross-cultural teaching of international students, and explores to improve the effect of
cross-cultural teaching for international students. The research shows that the cross-cultural teaching system for
international students based on the cloud service platform can effectively improve the efficiency of
cross-cultural teaching.
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