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With the advent of the era of big data, in the face of massive data mining, cognitive computing will play a pivotal role in future data
processing. (is study aims to study how to analyze the knowledge transfer and management of virtual enterprises based on
structured cognitive computing. (is study explains the basic concepts of structured cognitive computing and virtual enterprises
and discusses knowledge transfer. In the experiment of this study, it can be seen from Table 1that in 2015, the growth rate of virtual
enterprises reached 13%, the growth rate of virtual enterprises reached 36% in 2019, and it increased by 23% from 2015 to 2019. It
can be seen that the development of virtual enterprises is getting faster and faster. From the data in Table 2 in the experiment of
this study, we can see that with the increase in virtual enterprises in recent years, it has also brought development to the economy
of various regions in China.(e average employment rate in each region has increased by 24% at the lowest and reached 30% at the
highest. It shows that the virtual enterprise has a great effect on the development of the region. Virtual enterprises can not only
promote the growth of regional employment rate but also promote the flow of funds between different regions. Knowledge
transfer is an important part of the sustainable development of virtual enterprises. How to carry out effective knowledge transfer
and management has become a problem that contemporary virtual enterprises need to think about. (ere are three main factors
that affect the knowledge transfer of virtual enterprises: knowledge transfer party, knowledge receiver, and virtual enterprise’s
own factors.

1. Introduction

Since the concept of the virtual enterprise was promoted,
this business model has become more and more widely used
in business. A virtual enterprise is a dynamic organization
composed of multiple member companies promoted by
related parties. From the moment the virtual enterprise was
born, with its unique characteristics, it showed strong vitality
and brought efficient benefits to the enterprise. With the
rapid development of information technology, the business
environment of enterprises has undergone great changes,
and market competition has become increasingly fierce.
Enterprises and organizations must respond to challenges
and make decisions faster. Knowledge transfer and
knowledge sharing have become the key to the success or
failure of enterprises.

Different enterprise backgrounds make the entire virtual
enterprise gather a lot of knowledge. (erefore, knowledge
transfer provides a lot of resources, and the network or-
ganization structure of virtual enterprise provides a good
platform for knowledge transfer. At the same time, the
network organization structure of the virtual enterprise is
very suitable for the flow of knowledge, so the related
theoretical research is also enriched. Cognitive computing
refers to intelligent systems that learn on a large scale,
purposefully reason, and use natural language to interact
with humans and other intelligent systems. (ese systems
are not explicitly programmed but learn and reason from
interaction. In the past half-century, developments in many
scientific fields have enabled them to be realized.

(e innovations of this study are as follows: (1) It in-
troduces the relevant theoretical knowledge of cognitive
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computing and virtual enterprise knowledge transfer and
uses the cloud model algorithm based on cognitive com-
puting to analyze how structured cognitive computing is
applied to virtual enterprise knowledge transfer. (2) Based
on the cloud model algorithm and principal component
analysis of cognitive computing, the experiment and analysis
of the factors affecting the knowledge transfer of virtual
enterprises are carried out. Finally, this study proposes how
to carry out effective knowledge transfer measures according
to the influencing factors of knowledge transfer.

2. Related Work

With the rapid development of virtual enterprises in recent
years, the importance of knowledge transfer cannot be ig-
nored. Giudice MD believes that people are living in a new
era of economic development, the so-called era of knowledge
economy, and knowledge seems to be the key foundation for
value creation. In recent years, knowledge seems to have
become an all-encompassing term. (erefore, he began to
conduct research on the knowledge transfer of today’s
knowledge-intensive enterprises and found that knowledge
transfer can promote the development of enterprises. His
conclusion has not undergone any proof, and the authen-
ticity is lacking [1]. Avventuroso et al. found that housing
construction has always been organized and operated as a
virtual enterprise. Choosing a suitable partner to establish a
virtual enterprise is the key to implementing housing
construction. He analyzed the connotation of virtual
housing enterprises and established an index system based
on the influencing factors of virtual enterprises. But he did
not explain the specific role of this indicator system and how
to establish this indicator system [2]. Nakayama et al. found
that the sharing of tacit knowledge posed challenges. Tra-
ditional methods are prone to knowledge hoarding, and they
are also prone to knowledge loss. Nakayama et al. proposed a
model that can effectively solve the challenges brought about
by the sharing of tacit knowledge and bring benefits to the
storage of knowledge. However, the scholar did not conduct
experiments on the model he proposed, so the reliability of
the model has yet to be proven [3]. (e purpose of Rupcic is
to break through the challenges surrounding the process of
learning and knowledge transfer and how to seize the op-
portunities brought by knowledge transfer. He discussed this
aspect from the perspective of management and employees.
He found that with the development of information and
communication technology, knowledge transfer can be
carried out by improving the learning agility of relevant
personnel, thereby breaking through the challenges it brings.
However, the scholar did not mention how to specifically
break through the challenge [4]. Welch and Welch studied
how multinational corporations develop their ability to
operate in multiple languages to promote corporate com-
munication, knowledge transfer, and absorptive capacity.
Although the use of a common corporate language can play a
huge role, it is difficult to meet the diverse foreign language
needs that accompany global expansion by relying on this
method alone. (erefore, relevant personnel should inno-
vate their own knowledge to meet the needs of enterprises.

(e scholar’s point of view is very good, but he did not
propose a specific method of innovative knowledge transfer
[5]. Bacon et al. believe that an open innovation ecosystem
involves knowledge transfer among multiple stakeholders. It
can promote the innovation of products and services and
effectively manage the knowledge and information trans-
ferred between partners, which are essential for the open
innovation process. He expanded existing knowledge by
exploring the conditions for successful knowledge transfer
between ecosystem partners and found that knowledge
transfer is conducive to the self-improvement of partners.
But the scholar did not enumerate how to effectively manage
the knowledge transfer between partners [6]. (e purpose of
Offong et al.’s research is to investigate whether individuals’
attitudes toward the use of corporate social media can affect
tacit knowledge sharing and work performance.(rough his
experiments, he found that the use of various software has a
great relationship with trust. However, this will not affect
knowledge transfer. He found that trust can be promoted
through online participation among employees. However,
the scholar did not design the reference data in the ex-
periment, which made the experiment lose its reliability [7].
Gou et al. found that as the dynamics of the external en-
vironment of the enterprise continue to increase, the support
of information systems for organizational agility has become
more and more important. He found that effective knowl-
edge transfer is the core of system implementation. His
research results show that by exploring knowledge transfer
issues in new environments, the implementation methods of
agile information systems can be enriched. However, the
scholar did not provide corresponding data support for the
conclusion, making the experiment not very real and lacking
persuasiveness [8].

3. Basic Concepts of Virtual Enterprise and
Cognitive Computing

Driven by the wave of global marketization, the extensive use
of information technology has enabled corporate organi-
zations to break through the tangible boundary constraints
in the process of forming core competitiveness. (e virtual
organization has gradually become a wide range of coop-
eration modes in enterprise innovation and development.
With the development of science and technology, virtual
enterprises have gradually become the main body of market
competition in recent years. A virtual enterprise is a tem-
porary network formed through the connection of infor-
mation technology, infrastructure, and shared business
processes to meet the needs of a specific market [9]. (e
development and application of virtual enterprises are
shown in Figure 1.

As shown in Figure 1, because the structural analysis
method is an effective modeling tool for solving complex
open systems, this method is generally used to solve the
multilevel network structure of virtual enterprise informa-
tion management [10]. (e structural analysis method is a
scientific analysis method to understand the overall char-
acteristics of things by analyzing and establishing the con-
nection methods between the internal components of things.
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Any objective thing is a whole with a certain structure, and
structural analysis has become the basic method for people
to understand things.

Based on the considerations, based on the theoretical
research of the virtual enterprise information management
model, this study locally develops the virtual enterprise
information management system so that the enterprise can
quickly adapt to the fierce competition on a global scale [11].
(e development process of virtual enterprises is shown in
Figure 2.

As shown in Figure 2, the multilevel network structure of
a virtual enterprise determines that the theoretical research
of its information management model must have a certain
level of hierarchy [12]. (e multilevel interconnection
network is composed of a large number of basic switching
modules connected to each other according to a specific
topological structure, forming a larger-scale switching
network capable of information exchange. (e structural
analysis method provides an effective way to discuss the
information processing, coordination, and control of the
virtual enterprise and at the same time improves the agility
of the enterprise to adapt to the large-scale global market and
fierce competition.

(is study investigates the development trend of virtual
enterprises from 2015 to 2019, as shown in Table 1.

As shown in Table 1, in 2015, the number of virtual
enterprises was 5,678, with a growth rate of 13%. In 2018, the
number of virtual enterprises was 10,250, with an increase of
4,572, and with a growth rate of 36%. (e development of
virtual enterprises from 2015 to 2019 is very rapid. (e
“virtual enterprise” defined in this study is a virtual enter-
prise that adapts to the changes in the environment and
summarizes the independent enterprises with core functions
in the various links of the value chain. A virtual enterprise is
centered on knowledge, projects, products, or services. It has
no independent enterprise form, but it can realize specific
enterprise functions [13]. (e basic structure of a virtual
enterprise is shown in Figure 3.

As shown in Figure 3, the core layer of a virtual en-
terprise is composed of one or more enterprises, and the core
members are closely connected and relatively stable. (e
overall construction of a virtual enterprise is mainly com-
posed of core team members, which is the best decision-
making and adjustment mechanism for a virtual enterprise.

(e virtual enterprise cross-organizational interface
knowledge management technology model is divided into
knowledge alliance layer, knowledge screening layer,
knowledge content layer, and knowledge application [14], as
shown in Figure 4.

As shown in Figure 4, through contract constraints,
virtual enterprise knowledge alliances are formed. (is layer
is mainly to provide support and guarantee for virtual en-
terprise knowledge management.

Cognitive computing is an important part of artificial
intelligence and one of the important fields of the core
technology of cognitive science. It is a computer system that
simulates the cognitive process of the human brain [15].
Cognitive computing represents a new computing model. It
includes a number of technologies in the fields of infor-
mation analysis, natural language processing, machine
learning, etc., which help decision-makers to gain extraor-
dinary insights into a large amount of unstructured data
[16], as shown in Figure 5.

As shown in Figure 5, cognition is the human’s cognitive
activity of the objective world. (e human brain receives
information input from external sensory organs, through the
analysis and processing of the brain, it rises to the inherent
spiritual activity of human beings, and then, it dominates the
brain [17]. (e essence of cognitive computing is to allow
computers to imitate human cognitive mechanisms.

4. PrincipalComponentAnalysisAlgorithmand
Cloud Model Algorithm Based on
Cognitive Computing

4.1. Principal Component Analysis Algorithm Based on Cog-
nitive Computing. Although the research on cognitive
computing is active, it is still in the early stage of research
and will be an important topic for the development of ar-
tificial intelligence in the future [18], as shown in Figure 6.

As shown in Figure 6, cognitive computing is derived
from artificial intelligence that simulates the human brain
system and has a huge impact on people’s lives [19].

(e principal component analysis is a statistical method.
(rough orthogonal transformation, a group of variables
that may be correlated is transformed into a group of linearly
uncorrelated variables.(e transformed group of variables is
called the principal component. (e main idea of the
principal component analysis method is to reduce the di-
mensionality of the sampling space as much as possible
under the premise of ensuring sufficient information and to
reduce the dispersion of maximizing sampling to minimize
the mean square error of reconstruction. (e following
introduces the principal component analysis method de-
fined by maximizing the sample variance of the projection
space [20]. Given sample set ai ∈ Rm(1, 2, . . . , n) of n
samples, let h ∈ Rm be the orthogonal projection direction,
as in

‖h‖ � h
T
h � 1. (1)

(e projection of sample ai to h is

�e use of
virtual

enterprises

Figure 1: Development and application of virtual enterprises.

Computational Intelligence and Neuroscience 3



bi � h
T
ai. (2)

(en, the sample variance in the projection space is

S
2

�
1

n − 1


n

i�1
bi − b( , (3)

where a is the mean value of the sample in the projection
space. According to the principle of principal component
analysis, maximizing the sample variance in the projection
space is

max h �
1

n − 1


n

i�1
ai − a(  ai − a( 

T
. (4)

(en, the problem is transformed into a conditional
extreme optimization problem f(h, λ), which is

f(h, λ) � h
T
Ch + λ 1 − h

T
h . (5)

Given sample set ai ∈ Rm(1, 2, . . . , n) of n samples, let
matrix A � (a1, a2, . . . , an) ∈ Rm×n. (e sample mean is

A �
1
n



n

i�1
ai. (6)

Among them, the sample projection subspace
H � (h1, h2, . . . , hn) ∈ Rm×n− 1 and eigenvalue is
λ1, λ2, . . . , λn−1. (e eigenvectors corresponding to the first
k(k≺ n − 1) eigenvalues are selected to form H, and the test
sample a ∈ Rm is projected.(e sample matrix is normalized
by the mean to obtain A � (a1, a2, . . . , an), where the sample
covariance matrix is
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Figure 2: (e development history of virtual enterprises.

Table 1: (e development trend of virtual enterprises from 2015 to
2019.

Year Quantity Growth rate (%) Funds
2015 5678 13 345622
2016 6784 18 543536
2017 7923 21 657854
2018 8702 25 789532
2019 10250 36 906753

Core 
business

Member 
companies

Member 
companies

Member 
companies

Member 
companies

Figure 3: (e basic structure of a virtual enterprise.
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C �
1

n − 1
AA

T
. (7)

Projection a is obtained as

a � H
T
k a

i
h ∈ R

n−1
 . (8)

(e basis of the selected k feature vectors can retain most
of the original information. HT

k is the principal component
of the original sample set.

General self-efficacy is the degree of self-confidence of
the individual’s ability and resources needed to achieve
goals, which has a direct impact on the perception of efficacy
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Figure 5: Basic structure of cognitive computing.
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Computational Intelligence and Neuroscience 5



in a specific field. Perceptual autonomous learning is based
on the learning of growth memory. When input perception
can search for related actions in long-term memory, the
actions are directly output for the next step of learning [21],
as shown in Figure 7.

As shown in Figure 7, driven by working memory, the
perceptual model continuously explores and learns new
knowledge, and such new knowledge is the new perceptual
action mapping. When input perception cannot find a re-
lated action in long-term memory, it is considered as a new
perception and its action meaning is given. (e associated
action vector is extended to the perceptual vector to form the
perceptual action mapping vector for long-term memory
learning [22].

Recall algorithm is an important method for learning
data streams with concept drift. Aiming at the defects of
traditional integrated data stream mining, human memory
and forgetting mechanisms are introduced into data stream
mining. When there is an action corresponding to the input
perception in the network, the recall algorithm is used to
find the corresponding action vector output. (e perceptual
action mapping recall algorithm is as in

dk↔i �
G − W

a
i

����
����

��
m

√ . (9)

By inputting the perception vector K, the average dis-
tance between K and other nodes is dk↔i.

Perception mapping ξ � HT
1 at, finds the corresponding

action output of the perception and calculates the average
distance between ξ and other nodes as

dk↔i �

ξ − W
a
i

����
����

��
m

√ ,

ξ − W
G
i

����
����

��
m

√ .

⎧⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

(10)

4.2. Cloud Model Algorithm. Cognition is a kind of mental
activity. It is the process of information processing by the
human brain. It includes perception, memory, judgment,
and so on. It is the process of mankind’s in-depth under-
standing of the objective world, and it is also a process of
understanding from the outside to the inside. With the
development of artificial intelligence technology, artificial
intelligence technology that simulates the information
processing process of the human brain has become a hot
spot. Cognitive computing based on the cloud model is one
of the important theories in this technology.

(e cloud model can simulate human thinking and
flexibly divide the attribute space and complete the con-
version from quantitative values to qualitative concepts. At
the same time, the overlap between adjacent attribute values
or languages is allowed. (is division makes the discovered
knowledge robust. (e cloud model is a model for studying
the connotation of the uncertainty concept in uncertainty
artificial intelligence. Its research object is the ambiguity and
randomness of the attributes of objective things. Traditional
cognitive computing and cloud-based cognitive computing
are shown in Figure 8.

As shown in Figure 8, through the study of different
transformation methods of the cloud model, the various
stages of human cognition are studied to realize the de-
scription of the entire human cognition process and then
establish a computing model with the characteristics of
human thinking.

Suppose U is a quantitative domain represented by an
accurate numerical value, C is a qualitative concept described
by numbers onH, if the quantitative value is Y ∈ H, and Y is a
random reality of the qualitative concept C. (e certainty
μ ∈ [0, 1] of Y to C is a stable random number, as shown in

μ: H⟶ [0, 1],

∀Y ∈ H, Y↦ μ(Y).
 (11)

Each Y is called a cloud drop in the universe of discourse.
(e cloudmodel is a mathematical model that focuses on

the connection between randomness and ambiguity. In
practical applications, the contribution of Yundi alone to the
concept is small. Only a large number of cloud drops work
together to form the connotation of the concept.

Y satisfies Y � R(EY | Y), where the certainty of Y to C
satisfies

H(Y) � e
− y− Ey( 

2
/2y2 

. (12)

Y � Rn(En, He) represents a normal random number
with En as the expectation and He as the standard deviation.

For the contribution of the second-order normal cloud
drop, the contribution of the cloud drop to the qualitative
concept can be obtained by formula (12), that is,

ΔC ≈
μA · ΔY

���
2π

√
En

. (13)

Policy network Value network

S S1

Figure 6: Cognitive computing process.
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Among them, ΔY is the cloud drop group, and ΔC is the
contribution ofΔY to the qualitative concept. Formula (13) can
be used to deduce all cloud drops in the universe of discourse,
and its total contribution to the qualitative concept is 1.

Among all the elements, the elements with the highest
contribution rate are almost all within the range of the
backbone elements and basic elements, and the certainty of
the elements corresponding to the region is relatively high,
which also reflects the characteristics of human cognition.
Mankind sums up a large amount of history and derives
regular knowledge from it.

(e cloud model algorithm uses normal random
numbers to generate cloud drops, and the process of gen-
erating cloud drops conforms to probability theory. (e
generation of one cloud drop is the condition for another
generation, and the second-order normal cloud drop is

Yi � RN EY, Yi


 . (14)

And because of Yi � RN(EY, He), the probability den-
sity function of Y is

fy(y) �
e

− y− EN( )
2/2H2

e( 
���
2π

√
|y|

. (15)

When the random variable Y � y is a fixed value, be-
cause of Y � RN(EY|Y|), the probability density function of
Y is

fx/y(x | y) � fx/y(x | y � y)fY(y). (16)

It can be seen from formula (16) that the certainty of
cloud drops depends on the changes in X and Y. (e random
variable H(Y) of certainty is

fz/y(z | Y � y) �
1

�����
−πinz

√ , 0≺ z≺ 1. (17)

When X � x is a constant value, the density function is
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Figure 8: (a) Traditional cognitive computing. (b) Cloud model-based cognitive computing.
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fZ/X(z | Y � X) �
X − EX




4z
����
πinz

√
He

(−inz)−1
, 0≺ z≺ 1. (18)

It can be seen from formula (18) that the probability
density function is related to the values of En and EY. For a
cloud drop, the degree of certainty is not a certain value,
which is caused by the uncertainty and difference in the
degree of human awareness of the concept in the activity of
concept cognition. (erefore, the degree of certainty reflects
the ambiguity and randomness of human cognition, as
shown in

fZ(Z) �
1

�����
−πinz

√ , 0≺ z≺ 1. (19)

�����
−πinz

√
(e certainty of the elements must appear a

unified state as a whole. (is is the commonplace between
the cloud model and the human cognition process, and it is
consistent with the law of human cognition.

In this study, we also apply a certain degree of reverse
cloud conversion algorithm, that is, using the certainty of the
sample and the sample itself, and the three parameters of the
second-order normal cloud are obtained in reverse. As-
suming that the sample Y and its certainty are Yi, the es-
timator EY is the mean value of the sample. Here,

EY � Yi �
1
n



n

i

Yi. (20)

(e calculation basis of the inverse cloud transformation
algorithm without certainty is the statistical characteristics
of the elements. (e digital feature estimator in the normal
cloud model is obtained through the statistics of cloud
drops, so it is a more practical calculation method.

5. Experiment and Analysis of the Influencing
Factors and Measures of Virtual Enterprise
Knowledge Transfer

5.1. Experiment and Analysis of Factors Affecting Knowledge
Transfer of Virtual Enterprises. (e emergence of virtual
enterprise has broken the stability of the traditional enter-
prise industry boundary, and it is an open complex dynamic
system. (e impact of virtual enterprises on various regions
of China is shown in Table 2.

It can be seen from Table 2 that this study separately
investigated virtual enterprises in the eastern, central,
southern, northern, and northwestern regions. A survey was
also conducted on the local employment rate of virtual
enterprises, the exchanges between various regions, the
development of enterprises, and their contribution to re-
gional funds. After investigation, it is found that virtual
enterprises have enabled the employment rate in the east to
reach 27%, the flow rate between the local and various re-
gions has reached 35%, and the capital contribution has
reached 456.7 million U.S. dollars. (e employment rate in
central China has reached 29%; virtual enterprises have
enabled the employment rate in central China to reach 29%,
making the flow rate between the local and various regions
reach 37%, and the capital contribution has reached 675.31

million U.S. dollars. Virtual enterprises have enabled the
employment rate in the northwest region to reach 30%, the
flow rate between the local and various regions has reached
36%, and the capital contribution has reached 978.06 million
U.S. dollars. It has made the greatest contribution to the
northwest region. It can be seen that the development of
virtual enterprises has brought a huge impact on people.

Virtual enterprise knowledge transfer is the basis and
process for virtual enterprise members to learn knowledge
and abilities from each other and strengthen their own
abilities. However, this kind of knowledge transfer will be
affected by many factors. (is study analyzes three aspects:
knowledge factor, virtual enterprise member factor, and the
virtual enterprise itself. In this study, the influence of
knowledge factors is first investigated, as shown in Figure 9.

As shown in Figure 9, the influence of knowledge factors
is mainly explicit knowledge and tacit knowledge. (e ef-
ficiency of explicit knowledge has risen from about 7% at the
beginning to about 16% afterward. In the process of
knowledge transfer, the transfer of explicit knowledge is
relatively simple and can be immediately used after transfer;
tacit knowledge is more difficult to identify and difficult to
communicate. At the same time, it takes time to digest the
knowledge after transmission.

(e member factors of the virtual enterprise are divided
into knowledge transfer party and knowledge receiver. In
this study, we conduct separate investigations on the
knowledge transfer party and knowledge receiver of the
virtual enterprise member factors, and each selects 5 rep-
resentatives to score for the investigation, as shown in Ta-
bles 3 and 4.

As shown in Table 3, the influencing factors of the
knowledge transfer party on the knowledge transfer include
interest factors, the knowledge transfer party’s willingness
to transfer, the reliability of the knowledge transfer party,
the communication ability of the knowledge transfer party,
and the coding ability. Among them, 5 representatives gave
the highest score of 8.3 points for the benefit factor, and the
lowest score was 7.8 points. On average, these factors
scored the highest, so the benefit factor is the most critical
factor.

Benefit factor: knowledge as a resource requires time,
energy, wealth, and other costs to obtain. (e parties in-
volved in knowledge transfer often worry that they will not
get appropriate benefits after the knowledge transfer or are
unwilling to provide time to support the knowledge transfer.

(e transfer willingness and reliability of the knowledge
transfer party: when the knowledge transfer is related to the
source of core knowledge and core competence, the
knowledge transfer party is unwilling to transfer the
knowledge. As if the core knowledge is transferred, the
company’s advantages or competitiveness may be reduced or
even lost. On the contrary, if the transferred knowledge does
not belong to the core knowledge, it will not affect the
competitiveness of the enterprise, and the knowledge
transfer party will be willing to transfer the knowledge.
When the reliability of the enterprise’s knowledge is not
verified, the knowledge transfer will not be accepted by the
recipient, so the knowledge transfer is also very difficult.

8 Computational Intelligence and Neuroscience



(e communication ability of the knowledge transfer
party: if the knowledge transfer party has good communi-
cation skills and is good at dealing with people, then the
transfer of knowledge will smoothly proceed. If the com-
munication ability of the knowledge transfer party is poor,
others will not be interested in knowing the knowledge of the
enterprise. At this time, the receiver will receive very little
knowledge.

As shown in Table 4, the influencing factors of knowl-
edge beneficiaries in knowledge dissemination include the

learning intention of the knowledge beneficiaries, the ab-
sorptive capacity of the knowledge beneficiaries, the com-
munication ability of the knowledge beneficiaries, and the
initiative of the knowledge beneficiaries.

(e learning intention of the knowledge receiver: the
learning intention of the knowledge receiver will directly
affect the knowledge transfer. As if the learning intention of
the knowledge receiver is stronger, he will actively learn the
transferred knowledge, which will improve the efficiency of
knowledge transfer. On the contrary, if the learning in-
tention of the knowledge receiver is poor, his initiative to
learn the transferred knowledge will also become poor,
resulting in slower knowledge acceptance and lower
efficiency.

Absorptive capacity of the knowledge receiver: the ability
of the knowledge receiver to digest, transform, and apply the
transferred knowledge also affects the learning effect of the
knowledge transferrer in the virtual enterprise. In short, the
higher the absorptive capacity of the knowledge receiver, the

21.5
24.3

20.5

28.4

21 

34 30.6

25.7
23.5

20.5

16 

12.2

50 75 100 125 15025
Task load

0

5

10

15

20

25

30

35

40

Effi
ci

en
t

50 75 100 125 15025
Task load

0

5

10

15

20

25

30

35

Effi
ci

en
t

Specificity
Complexity

total
total

Explicit knowledge
Tacit knowledge

Correlation
total

Figure 9: Influencing factors of knowledge factors.

Table 3: Influencing factors of knowledge transfer party on knowledge transfer.

1 2 3 4 5
Benefit factor 7.8 7.9 8.3 8.2 8.0
Willingness to transfer 6.4 6.8 6.7 6.6 6.7
Transfer reliability 6.3 6.4 6.8 6.1 5.8
Communication and coding skills 5.7 5.9 5.3 5.5 5.8

Table 4: Influencing factors of knowledge receivers on knowledge
transfer.

1 2 3 4 5
Learning intention 8.3 7.4 7.5 8.1 7.4
Absorptive capacity 8.1 7.5 6.4 7.5 7.3
Communication 7.5 7.8 6.9 6.7 7.7
Initiative 7.6 7.6 6.3 7.0 7.5

Table 2: (e impact of virtual enterprises on various regions of China.

Area Employment rate (%) Flow rate (%) Enterprise development rate (%) Fund contribution
East 27 35 56 $45673
Central 29 37 58 $67531
South 25 36 55 $77392
North 24 34 57 $89764
Northwest 30 36 53 $98706
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more chance it will convert the knowledge transferred by the
knowledge transfer party into the enterprise’s own
knowledge.

(is study investigates the influence of virtual enterprise
A and virtual enterprise B’s own factors on knowledge
transfer, as shown in Figure 10.

As shown in Figure 10, the virtual enterprise’s own
factors include good learning habits, trust between mem-
bers, and the enterprise environment. (e learning habits of
virtual enterprise A are better than those of virtual enterprise
B, so the knowledge transfer efficiency of virtual enterprise A
is also higher than that of virtual enterprise B. (e trust
among members of virtual enterprise A is also stronger than
that of virtual enterprise B, which leads to a higher
knowledge transfer efficiency of virtual enterprise A than
virtual enterprise B. (e environment of the virtual enter-
prise A is also better than that of the virtual enterprise
B. Combining the above discussion, we can see that good
study habits, a high degree of trust between members, and a
good corporate environment will increase the efficiency of
knowledge transfer.

5.2. Measures to Promote Knowledge Transfer in Virtual
Enterprises

5.2.1. Establishing a Transparent Cooperative Relationship.
In order to enhance the willingness of virtual enterprises to
transfer knowledge, member companies should strive to
establish a transparent cooperative relationship and adopt
an open and honest attitude to design a transparent
mechanism that is conducive to knowledge sharing, transfer,
and absorption. To stimulate the enthusiasm of member
companies to share and transfer knowledge, multifaceted

display of the benefits of knowledge transfer in the process of
project cooperation is needed.

5.2.2. Knowledge and Technical Reserves of Corporate
Members. (e knowledge and technical reserves of enter-
prise members are the key to the knowledge transfer of
virtual enterprises, and the effective ways and means of
knowledge accumulation are mainly through the con-
struction of learning enterprise organizations. Aiming at the
characteristics of virtual enterprise knowledge learning,
constructing a learning virtual organization within the scope
of the virtual enterprise is an important guarantee for virtual
enterprise knowledge transfer.

5.2.3. Creating a Good Knowledge Transfer Environment.
(e purpose of virtual enterprise knowledge transfer is to
acquire the tacit knowledge of partners through learning and
improve its own innovation ability. In an effective learning
organization, creating an excellent mutual learning environ-
ment and encouraging continuous learning and communi-
cation between employees and the company are a prerequisite
for effective learning and knowledge accumulation.

5.2.4. Choosing a Knowledge Transfer Management Model
:at Fits the Type of Virtual Enterprise. Different types of
virtual enterprises have different purposes and requirements
for knowledge transfer, and the modes of knowledge transfer
management are also different. (erefore, the choice of
knowledge transfer management mode is the primary task of
virtual enterprise knowledge transfer management, which
directly affects the implementation effect of virtual enter-
prise knowledge transfer management.
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Figure 10: (e influence of (a) virtual enterprise A and (b) virtual enterprise B’s own factors on knowledge transfer.

10 Computational Intelligence and Neuroscience



6. Discussion

(is study analyzes how to conduct research on virtual
enterprise knowledge transfer and knowledge management
based on structured cognitive computing. (e related
concepts of virtual enterprise and cognitive computing are
expounded, and the principal component analysis algorithm
and cloud model algorithm based on cognitive computing
are studied. It analyzes the virtual enterprise, explores the
method of cognitive computing research, and the experi-
ment and analysis of various algorithms to understand the
importance of cognitive computing and the analysis of
knowledge transfer in the virtual enterprise. Finally, the
analysis is carried out by taking cognitive computing inte-
grated into the knowledge transfer analysis of virtual en-
terprises as an example.

(is study also makes reasonable use of the principal
component analysis algorithm and cloud model algorithm
based on cognitive computing. As the application scope of
the two algorithms becomes larger and larger, their im-
portance also increases. Many scholars have begun to apply
principal component analysis algorithms and cloud model
algorithms to all aspects of life. According to these two
algorithms, based on the principal component analysis al-
gorithm and the cloud model algorithm, it is very mean-
ingful to study the knowledge transfer of virtual enterprises.

(rough experimental analysis, this study knows that
with the development of virtual enterprises, the role of
knowledge transfer is also increasing.(ere are many factors
that affect knowledge transfer. (e experiment in this study
proposes specific measures for various factors, so as to
promote the healthy and stable development of virtual
enterprise knowledge transfer.

7. Conclusions

(is study explains the importance of virtual enterprises to
the development of contemporary society, leading to the
importance of knowledge transfer to virtual enterprises.
How to promote the development of virtual enterprises by
knowledge transfer can be analyzed through structured
cognitive computing. (is study provides a theoretical
overview of virtual enterprises and cognitive computing. In
the method part, based on cognitive computing, the prin-
cipal component analysis algorithm and the cloud model
algorithm are described in detail, and the reason for using
the cloud model algorithm to analyze knowledge transfer
and management is explained. (e experimental part found
that the factors affecting the normal development of
knowledge transfer include knowledge factors, virtual en-
terprise member factors, and virtual enterprise own factors.
(e knowledge factor also includes explicit knowledge and
tacit knowledge, both of which have different effects on
knowledge transfer. Virtual enterprise member factors are
divided into knowledge transfer parties and knowledge
receivers. (e initiative and communication skills between
the two parties directly affect whether the knowledge can be
smoothly transferred. If we want to make the transfer of
knowledge between virtual enterprises normally and

healthily proceed, we must take measures against these
factors. Enterprises should trust each other, actively transfer,
and accept knowledge, and enterprises should also actively
create a good transfer environment. In conclusion, the
smooth progress of knowledge transfer will affect the de-
velopment of virtual enterprises.

Data Availability

(e authors do not have permission to share data from the
data provider.

Conflicts of Interest

(e authors declare that they have no conflicts of interest.

References

[1] M. Del Giudice, E. G. Carayannis, and V. Maggioni, “Global
knowledge intensive enterprises and international technology
transfer: emerging perspectives from a quadruple helix en-
vironment,”:e Journal of Technology Transfer, vol. 42, no. 2,
pp. 229–235, 2017.

[2] G. Avventuroso, M. Silvestri, and P. Pedrazzoli, “A networked
production system to implement virtual enterprise and
product lifecycle information loops,” IFAC-PapersOnLine,
vol. 50, no. 1, pp. 7964–7969, 2017.

[3] M. Nakayama, E. Hustad, and N. Sutcliffe, “Agility and system
documentation in large-scale enterprise system projects: a
knowledge management perspective,” Procedia Computer
Science, vol. 181, no. 1, pp. 386–393, 2021.

[4] N. Rupcic, “Intergenerational learning and knowledge
transfer - challenges and opportunities,” :e Learning Or-
ganization, vol. 25, no. 2, pp. 135–142, 2018.

[5] D. E. Welch and L. S. Welch, “Developing multilingual ca-
pacity: a challenge for the multinational enterprise,” Journal of
Management, vol. 44, no. 3, pp. 854–869, 2018.

[6] E. Bacon, M. D. Williams, and G. H. Davies, “Recipes for
success: conditions for knowledge transfer across open in-
novation ecosystems,” International Journal of Information
Management, vol. 49, pp. 377–387, 2019.

[7] G. O. Offong, J. Costello, and T. Lange, “Enterprise social
media impact on human resource practices,” Evidence-based
HRM a Global Forum for Empirical Scholarship, vol. 5, no. 2,
p. 00, 2017.

[8] J. Gou, N. Li, T. Lyu, X. Lyu, and Z. Zhang, “Barriers of
knowledge transfer and mitigating strategies in collaborative
management system implementations,” VINE Journal of In-
formation and Knowledge Management Systems, vol. 49, no. 1,
pp. 2–20, 2019.

[9] A. Franceschetti, A. Pugliese, and D. Breda, “Multiple en-
demic states in age-structured SIR epidemic models,”
Mathematical Biosciences & Engineering Mbe, vol. 9, no. 3,
pp. 577–599, 2017.

[10] J. Llibre and C. Vidal, “(e stage-structured predator-prey
model and optimal harvesting policy,” Mathematical Biosci-
ences, vol. 168, no. 6, pp. 201–210, 2017.

[11] H. Hwang and Y. Takane, “Gesca: generalized structured
component analysis (GSCA),” Psychometrika, vol. 69, no. 1,
pp. 81–99, 2017.

[12] H. D. Kwon, J. Lee, and M. Yoon, “An age-structured model
with immune response of HIV infection: modeling and

Computational Intelligence and Neuroscience 11



optimal control approach,” Discrete and Continuous Dy-
namical Systems - Series B, vol. 19, no. 1, pp. 153–172, 2017.

[13] R. Malcolm and S. David, “Particle filter for track-before-
detect of a target with unknown amplitude viewed against a
structured scene. IET Radar Sonar,” Navigation, vol. 12, no. 6,
pp. 603–609, 2018.

[14] Z. Zhou and A.M.-C. So, “A unified approach to error bounds
for structured convex optimization problems,” Mathematical
Programming, vol. 165, no. 2, pp. 689–728, 2017.

[15] L. Peng, Q. Lu, and G. Jiang, “Impulsive ecological control of a
stage-structured pest management system,” Mathematical
Biosciences & Engineering Mbe, vol. 2, no. 2, pp. 329–344,
2017.

[16] L. R. Little, A. E. Punt, B. D. Mapstone, F. Pantus, A. Smith,
and C. R. Davies, “ELFSim—a model for evaluating man-
agement options for spatially structured reef fish populations:
an illustration of the “larval subsidy” effect,” Ecological
Modelling, vol. 205, no. 3-4, pp. 381–396, 2017.

[17] P. W. Nelson, M. A. Gilchrist, D. Coombs, J. M. Hyman, and
A. S. Perelson, “An age-structured model of hiv infection that
allows for variations in the production rate of viral particles
and the death rate of productively infected cells,” Mathe-
matical Biosciences & Engineering, vol. 1, no. 2, pp. 267–288,
2017.

[18] L. Zhao, P. Tang, and L. Huo, “Land-use scene classification
using a concentric circle-structured multiscale bag-of-visual-
words model,” Ieee Journal of Selected Topics in Applied
Earth Observations and Remote Sensing, vol. 7, no. 12,
pp. 4620–4631, 2017.

[19] F. L. Burghardt, A. C. Waterbury, I. Paprotny, L. M. Miller,
P. Minor, and R. Send, “A design methodology for energy
harvesting: with a case study on the structured development of
a system to power a condition monitoring unit introduction: a
design methodology for energy harvesting,” Energy Har-
vesting & Systems, vol. 52, no. 1–3, pp. 8–11, 2018.

[20] W. B. Verwey and Y. Dronkert, “Practicing a structured
continuous key-pressing task: motor chunking or rhythm
consolidation?” Journal of Motor Behavior, vol. 28, no. 1,
pp. 71–79, 2017.

[21] Q. Wang, J. Gao, and Y. Yuan, “Embedding structured
contour and location prior in siamesed fully convolutional
networks for road detection,” IEEE Transactions on Intelligent
Transportation Systems, vol. 19, no. 1, pp. 230–241, 2017.

[22] G. Kapitanov, “A double age-structured model of the co-
infection of tuberculosis and HIV,” Mathematical Biosciences
& Engineering Mbe, vol. 12, no. 1, pp. 23–40, 2017.

12 Computational Intelligence and Neuroscience


