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Our country’s equipment manufacturing industry ranks among the best in all developing countries, but compared with developed
countries, there is still a long way to go. It is not only the backwardness of various technologies, but also the interference of other
countries. Although our country's equipment manufacturing industry is not as advanced as the advanced technology of developed
countries, we still have to stick to our original aspirations, do not underestimate ourselves, and be good at absorbing and learning
from the strengths of others to make up for our own weaknesses. While not working behind closed doors and while absorbing
technology from other countries, we can make use of our strengths to make up for our weaknesses and develop our own industrial
technology. .is paper studies the evolution trend of innovation network structure and at the same time studies the evolution
mechanism of advanced equipment manufacturing innovation network structure from the perspective of complex systems. .e
explained variable in this article is green total factor productivity. .e variable adopts the Malmquist–Luenberger global super-
efficiency index model. .ere are two main explanatory variables. One is the heterogeneity that affects the efficiency of industrial
evolution, including factor heterogeneity, structural heterogeneity, and environmental heterogeneity, and the other is the in-
teraction term of equipment manufacturing specialization agglomeration degree dummy variable multiplied by factor het-
erogeneity. .e regional economic development level is added to the model as a control variable. In the selection of measurement
indicators, the per capita GDP is used as the control variable..e experimental results show that each sample is tested in pairs, and
the standard error level of the mean is 0.018, which is less than 0.05, indicating that the efficiency of the equipment manufacturing
industry’s economic correlation spatial network has a significant impact on the overall economic development level of the
industry. .e reduction in spur helps to increase economic output.

1. Introduction

In recent years, with the increasing development of network
technology and the increasing rise of networked organiza-
tions, innovation networks formed by the cooperation of
different innovation entities have become a new organiza-
tional form for enterprise technological innovation activi-
ties. .e formation of the innovation network is conducive
to the accumulation of innovation resources, the im-
provement of innovation efficiency, and the transformation

of scientific and technological achievements. An effective
innovation model that can adapt to the current fierce
competition only needs to be based on the innovation re-
sources in the park or region, and in terms of time and
quantity, it will be far from meeting the innovation and
development needs of the cluster system. It is also necessary
to adjust the innovation behavior of industrial parks ac-
cordingly, that is, from relying on technology learning and
knowledge dissemination among local industrial park
members, to actively developing external network
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connections to obtain the required external high-level
knowledge resource cluster innovation. Initially, static in-
novation activities that focused only on acquiring one-time
knowledge and technical learning became dynamic inno-
vation activities and finally formed continuous innovation
through a series of stages and processes.

.e world economy has entered a period of relatively low
growth. .e economies of large developed countries have
fallen into recession, and the economic growth of developing
countries has slowed. Developed countries such as European
countries and the United States have increased their support
for the real economy and implemented the “industrializa-
tion” strategy in order to seek in-depth adjustments to the
economic structure. New changes have taken place in global
economic growth. With the growth of market demand for
individualization and adaptability, trade protectionism in
some developed countries has increased, and some devel-
oping countries have also actively participated in the global
industrial division of labor due to their advantages in work
and rawmaterials. Besides, other agents donated, accelerated
the transfer of industry and capital, and opened up the
international market space. Guan gave a model of the
evolution of the innovation network structure from a
quantitative perspective and pointed out that the structural
evolution of the cluster innovation network is mainly re-
flected in the addition, edge addition, and reconnection
behavior of the cluster innovation network [1]. Piccinno
et al. used complex network theory to give three simulation
models for the evolution of the innovation network structure
and calculated the structural characteristics of the innova-
tion network under the three models with the simulation of
technology, capital, and market nodes [2]. Li studied the
formation and evolution mechanism of cluster innovation
networks for specific industrial clusters [3].

China’s economic growth has slowed from high-speed
growth to medium-high growth, and downward pressure on
the national economy has increased. Improving the quality
and efficiency of growth has become the main goal of future
economic growth. Some contradictions and problems
concealed by the period of rapid economic growth are
concentrated, forcing enterprises to accelerate their trans-
formation and upgrading. .e traditional factor-based and
investment-based models no longer meet the requirements
of the new economic normal, and the structural reform of
the supply side has become a new trend. In the new eco-
nomic situation, speeding up the transformation of the
economic structure and industrial upgrading must have the
rise and support of a number of emerging industries
characterized by high technology. Hertem et al. conducted
an empirical study on the innovation network of the
equipment manufacturing industry cluster in Shenyang, but
it mainly focused on the node elements and connection
mode elements of the equipment manufacturing industry
cluster innovation network [4]. Karlik and Platonov ana-
lyzed the composition of the equipment manufacturing
cluster innovation network from a static perspective and
described the innovation network [5]. Zhong summarized
and analyzed the structural characteristics of the cluster
innovation network, took the typical three types of industrial

clusters in the west as an example, and studied the structural
characteristics of the cluster innovation network [6].

.ere is no doubt that China is a large producer and a
global factory, and it has always provided a large number of
industrial products to the world. However, this situation is in
exchange for a large amount of cheap labor in our country.
.e current growth model has reached its limit, and other
ways must be found to rescue the manufacturing industry.
.e novelty of this article lies in the application of entropy
method to the innovation and development evaluation of
equipment manufacturing industry. .rough the research
and analysis of the development status of the equipment
manufacturing industry and the factors affecting its inno-
vation and development, an evaluation index system for the
innovation development of the equipment manufacturing
industry has been established, and an empirical analysis of
the innovation development of the equipment
manufacturing industry has been carried out.

2. Evolution Mechanism of Advanced
Equipment Manufacturing Innovation
Network Structure from the Perspective of
Complex System

2.1. Connotation and Characteristics of Equipment
Manufacturing Cluster. .e equipment manufacturing
cluster is different from the general cluster and has its own
uniqueness. However, from the current domestic re-
search, there is currently no unified concept. Different
scholars have given their own opinions from different
angles [7]. In order to further analyze the composition of
the equipment manufacturing cluster and its innovation
network, it will be defined from the perspective of dy-
namic evolution [8].

2.1.1. Connotation and Characteristics of Equipment
Manufacturing Industry. According to the definition of
relevant domestic research institutions and scholars, the
equipment manufacturing industry is also called the
equipment industry [9]. It is a general term for industries
that manufacture various technical equipment to meet the
development of various sectors of the national economy
and national security needs. According to the classifica-
tion of the national financial industry, we can divide the
equipment into five categories according to the content of
knowledge and the technical difficulty of the product,
supplemented by the needs of direct control by the
country: general equipment, basic equipment, basic high-
tech equipment, complete equipment, and safety equip-
ment [10]. Compared to the light processing industry, the
main features of the equipment manufacturing industry
are complex technical composition, a variety of sup-
porting elements, large companies with strong techno-
logical capabilities of integration and innovation, and
higher capital and labor requirements. With the process of
global integration, global cooperation in technology re-
search, development, production, and sales is increasingly
strengthened.
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2.1.2. Composition of Equipment Manufacturing Cluster
Innovation Network. Cluster innovation is a process in
which the enterprises in the cluster continuously acquire
knowledge from the formal and informal network of rela-
tionships in which they are located, and integrate them [11].
.e main bodies of the equipment manufacturing cluster
have formed various close relationships that contribute to
the improvement of innovation capabilities due to their
exchanges and connections with each other, and they have
obvious network characteristics [12]. .e equipment
manufacturing cluster innovation network is as follows:
under a specific regional social and cultural background,
enterprises and related institutions in the equipment
manufacturing cluster establish a long-term and relatively
stable form that can promote innovation within the cluster
through communication with each other.

2.1.3. Node Elements of Equipment Manufacturing Cluster
Innovation Network. .e node elements of the equipment
manufacturing cluster innovation network mainly include
enterprises, universities/scientific research institutions, inter-
mediary service organizations, and governments [4]. Different
from the general cluster innovation network, the center and
main body of the equipment manufacturing cluster innovation
network are the leading enterprises in the cluster. A large
number of small- and medium-sized supporting enterprises
have gathered around these leading enterprises. Due to the high
technological content of the equipment manufacturing in-
dustry, although some large leading companies havemastered a
large number of leading technological advantages through
introduction, digestion, and absorption, they must have their
own proprietary knowledge to obtain sustained competitive
advantages [13]. To this end, some large leading companies
have also established long-term cooperative relationships with
universities, scientific research institutes, and vocational and
technical schools within and outside the cluster to expand
technological research and development capabilities and en-
hance independent innovation capabilities. .e equipment
manufacturing industry is a highly capital-intensive and policy-
oriented industry, so the government plays an important role in
the cluster innovation network. On the one hand, it can help
enterprises in the cluster to win more national, provincial, and
ministerial projects; on the other hand, it can provide various
policy support for cluster enterprises to improve the level of
cooperation and social cooperation between cluster entities in
the region. .e capital stock ensures the efficient transfer of
knowledge and information within the cluster.

2.1.4. Relational Connection of Equipment Manufacturing
Cluster Innovation Network. Similar to the general cluster
innovation network, the relationship connection between the
subjects includes both formal cooperation agreements and
informal exchanges and communication, and with the number
of relationships between the subjects, the connection can be
strong or weak [14]. Since the difference between equipment
manufacturing clusters and general industrial clusters is mainly
reflected in the enterprise nodes, this section focuses on the
relationship between enterprises and enterprises. In addition to

the relational connection of the industrial chain model, there is
also a strong competition-cooperative model relational con-
nection between cluster enterprises. Due to the differences in
enterprise scale and capabilities, a group of flying geese is
usually formedwith large enterprises as the core,medium-sized
enterprises as the second echelon, and small enterprises as
auxiliary. .e competition among cluster enterprises is mainly
manifested as the grabbing of market and resources among
enterprises at the same level [15]. Generally speaking, the
number of leading companies in a cluster is small, and there is
no strong competitive relationship between them, which is
mainly reflected in the plundering of external markets and
resources with other companies of the same type outside the
cluster. In order to reduce costs and gain a competitive ad-
vantage, they have formed a close supporting cooperative
relationship with small- and medium-sized supporting en-
terprises, namely, cooperative relations.

2.2. Promotion Mechanism of Technological Progress on In-
dustrial Upgrading. Industrial upgrading is a process of
continuous development and change based on technological
progress. From the perspective of supply, technological
advancement promotes industrial upgrading by creating
new industries, providing new products, changing factor
supply ratios, promoting industrial integration, and im-
proving the quality of human capital, thereby promoting
industrial upgrading and thus continuing to increase pro-
ductivity [16]. .e technological structure upgrade and the
industrial structure upgrade show a one-to-one corre-
spondence in a relatively long period of time.

2.2.1. Technological Progress Promotes Industrial Upgrading
by Creating Emerging Industries and Eliminating Backward
Industries. Each product must go through the start-up
phase, the growth phase, the maturity phase, and the
decline phase and finally be replaced by a newer product.
.e impact of changes in demand structure on the in-
dustrial structure is immediate. Technological progress is
an important factor in promoting product upgrades and
creating new industries [17]. .ere are two emerging
industries in the field of equipment manufacturing: One is
an emerging industry, which refers to an industry that has
gradually formed due to technological discovery. In an
industry that has never been seen before, major techno-
logical advances will stimulate new demand for the for-
mation of a new industry [18]. .e second is industrial
integration, which refers to the formation of new in-
dustries by integrating different subindustries within an
industry or between different industries on the basis of
continuous technological integration. Emerging indus-
tries created through technological integration can usually
meet market demand and occupy a larger market share.

2.2.2. Technological Advancement Promotes Industrial
Upgrading by Providing New Tools, New Processes, and New
Methods. .e three elements of technology are tools,
methods, and processes. Technological progress has
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promoted the emergence of new tools, newmethods, and new
processes; improved the use efficiency of factor inputs; re-
duced the consumption of energy and resources in the
production process; and thus reduced costs. Due to the
emergence of new tools, newmethods, and new processes, the
traditional equipment manufacturing industry can also un-
dergo technological transformation, and its product quality
will be improved accordingly [19]. At the same time, affected
by this, upstream and downstream enterprises in the in-
dustrial chain will also carry out technological upgrades to
adapt to the coordinated development of the industrial chain.

2.2.3. Technological Progress Promotes Industrial Upgrading
by Changing the Proportion of Factor Input Allocation.
.e rate input for each subindustry is different from the
ratio of the equipment industry. Because each industry
has different technical levels and technical capabilities,
and the speed and effect of technological progress are also
different, the elasticity of demand in each industry will
change, leading to demand. .e rate input for each
subindustry is different from that of the equipment in-
dustry. Because each industry has different technical levels
and technical capabilities, and the speed and effect of
technological progress are also different, the demand
elasticity of each industry will change, leading to changes
in the demand structure [20]. When technological
progress and other reasons increase the market demand
for new products, the profitability of capital will push a
large number of producers into the new product industry,
thereby promoting the internal upgrading of the industry.

2.3.Model Description. In the classic BA model, the premise
of its assumption is that there are isolated points in the
cluster innovation network. However, from the actual
network connection, in addition to formal relationship links,
there are also informal exchanges and communication, and
there are many types of nodes in the network, so the
probability of outliers in the network is very small [21].

On the premise of satisfying complementary resources,
any individual first selects the “local world” of the node
newly added to the network when contacting other indi-
viduals in the network and then contacts other members of
the “local world” network. .is is the so-called “cluster
network”, and the probability of preferential connection is

p ki(  �
ki

j∈Nkj

. (1)

N represents the node set formed by all nodes, ki rep-
resents the node degree of node i, and kj represents the node
degree of node j.

Add m new edges to the network with probability
p(0≤p< 1). In the initial network, a node is randomly
selected as the starting point, and the other end is selected
according to (1). Repeat the process m(0≤m<m0) times. At
this time, the degree value of node i is
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Add m edges to the network with probability
q(0≤p< 1). First, randomly select an edge of a node. After
disconnecting this edge, connect to node j, and follow the
probability of (1) when selecting j. Repeat this process m

times. At this time, the degree value of the node i is
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Add a new node with probability 1 − p − q(0≤p + q<
1). .e new node is connected with the existing m nodes in
the graph according to the probability of (1). At this time, the
degree value of node i is
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From comprehensive formula (2)–(4), we have
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1
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, (5)

where p represents the probability of adding edges, q rep-
resents the probability of reconnection, and m represents the
number of nodes or edges added to the center of the network.
N represents the number of nodes in the entire network. As
time changes, it will gradually meet the following conditions:

N1 � m0 +(1 − p − q)t,


j

kj � mt(1 − p − q) + 
j

kj(0). (6)

When t is large enough, the influence of m0 and jkj(0)

on Nt and jkj is small and can be ignored:

Nt � (1 − p − q)t, (7)


j

kj � mt(1 − p − q). (8)

From the combination of (4) and (8), we can get
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1
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And because of (dki/(b + (ki/1 + p − q))) � (dt/t), we
can get

ki ti(  � C(1 + p − q)t
(1/(1+p− q))

− b(1 + p − q). (10)

Let ki(ti) � m; then,
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Among them,

b �
p − q

1 − p − q
m. (12)

In order to concretely describe the evolution of the
equipment manufacturing industry cluster innovation net-
work structure, below we will combine the phase charac-
teristics of this evolution.

2.4. Characteristics of Technological Innovation Network of
High-Tech Enterprises

2.4.1. Highly Complementary Knowledge Resources among
Innovative Subjects. .e problem of the optimal use of
distributed knowledge is certainly not a new problem, it is
only caused by the arrival of the knowledge economy, and
any complex social system will face it. With the advent of the
knowledge economy, the intensity of product knowledge has
increased, and there is an increasing need to combine dif-
ferent distributed knowledge from different sources. In the
high-tech industry, product knowledge is distributed in the
hands of different production companies in the industry,
and everyone continues to deepen their knowledge in a
specific field. However, when the whole product is produced,
it can be integrated with each other. .erefore, the high
complementarity of innovation resources is very obvious in
the high-tech industry [22]. From another perspective, when
high-tech companies choose cooperative innovation part-
ners, they generally examine the two important factors
influencing cooperation complementarity and technological
leadership. .e complementarity of cooperation includes
two aspects: one is the complementarity of technical re-
sources, and the other is the complementarity of organi-
zation and management. Generally speaking, the more
complementary the technical resources of the parties in-
volved in the technological innovation network, the greater
the performance produced by the technological innovation
network.

2.4.2. Uncertainty in the Development of Technological In-
novation Networks. High technology has the characteristics
of highly intensive knowledge, so high technology has strong
crossover and integration. In the development process, with
the help of the original accumulation and innovation of
technology, further development and innovation will form a
qualitative leap in science and technology under new his-
torical conditions. It is precisely because high technology is
at the forefront of science and technology, so any pioneering
ideas, design, and implementation methods are uncertain,
and many research results are difficult to predict. If the
gradual model represents the evolution of quantitative
changes, then the transition model means the evolution of
qualitative changes. Although the form of the product is
inextricably linked with the past, the basic technology is far
away [23]. Technological changes are usually caused by two
approaches to solve real-world problems or capture new
technology and market opportunities. Technological
changes usually lead to transitions in technological orbits,

and changes in technological orbits usually require new core
capabilities. .is shows from another perspective that this
change in technology will increase the complementary re-
sources in the network, which will lead to the expansion of
the technological innovation network to obtain these
complementary resources. Corresponding to these pro-
cesses, the learning of technological innovation network will
change, from the previously narrow knowledge field to a
broader knowledge and technology field.

2.4.3. Overall Importance of Social Capital. In the embedded
network relationship, companies with a large amount of
social capital have many information channels, which can
attract favorable partners and alliances and negotiate fa-
vorable conditions for themselves. .e integrated relation-
ship increases the knowledge exchange between companies,
which is the basis for maintaining the partnership. Inter-
institutional trust is a prerequisite and an important stim-
ulus for knowledge exchange and innovation. .is process
requires the support of social capital from high-tech com-
panies. Collective learning transports knowledge to space,
which is a dynamic process of free knowledge transfer be-
tween entities [24]. Collective learning is a process of
knowledge flow caused by the interaction between organi-
zations in a network of technological innovation and a social
process of knowledge accumulation..is process is based on
the rules and procedures followed by all members of the
network, which can go beyond individual rationality and
draw on collective logic. .e main body of network inno-
vation responds to the uncertainties faced by the techno-
logical innovation network through collective observation,
evaluation, and coherent measures (Figure 1).

3. Evolution Mechanism of Advanced
Equipment Manufacturing Innovation
Network Structure from the Perspective of
Complex Systems

3.1. Demand Analysis. .e “independent” upgrade path of
system engineering of the model aims not only to increase
investment in independent innovation, but more impor-
tantly to accurately answer the specific methods of inde-
pendent innovation to promote industrial upgrading. With
the advancement of technology, the enabling role of in-
formation technology has been further demonstrated, and it
is transforming from information technology supporting
business development to information technology leading
innovation-driven and transformational development. .e
theory of technological innovation and industrial upgrading
takes the technological accumulation formed by the con-
tinuous development of the enterprise as the main driving
force and is based on the realization of regional expansion.
Due to the improvement of the level of technological de-
velopment, overseas investment models have gradually
shifted from resource acquisition to technology acquisition.
In addition, related industries for overseas investment are
gradually upgrading, and their composition is related to the
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adjustment of regional location distribution. It is of great
significance for emerging countries to use overseas invest-
ment to achieve technological progress and upgrades,
thereby further optimizing the industrial structure and in-
creasing the level of international competition. .e overall
framework of system requirements is shown in Figure 2.

3.2. Test Subject. .e variables studied in this experiment
mainly include three categories: explained variables, main
explanatory variables, and control variables. .e explained
variable in this paper is green total factor productivity, and
the variable uses the Malmquist–Luenberger global super-
efficiency index model. .ere are two main explanatory
variables. One is the heterogeneity that affects the efficiency
of industrial evolution, including factor heterogeneity,
structural heterogeneity, and environmental heterogeneity,
and the other is the virtual variable and factor of the
equipment manufacturing industry’s specialization con-
centration. .e interaction terms of heterogeneity multiply,
the level of regional economic development is added to the
model as the control variable, and the per capita GDP is used
as the control variable in the selection of measurement

indicators. .e improvement of green total factor produc-
tivity is closely related to the level of regional economic
development. Generally speaking, a high level of regional
economic development will bring economic support to the
green development of the equipment manufacturing in-
dustry, such as sound infrastructure and a large amount of
consumption, demand, etc. In addition, the ability to in-
troduce or develop advanced eco-environmental protection
technologies and carry out larger-scale product and service
innovations is conducive to promoting the rapid growth of
green total factor productivity.

3.3. Model Building. .e integration of vehicle control skills
has two situations, promoting effect and hindering effect on
the total factor productivity of China’s equipment
manufacturing industry. Considering the nonlinear rela-
tionship between vehicle control skill integration index and
total factor productivity, this paper introduces the square
term of integration index to analyze the nonlinear curve
relationship under the influence of the two effects. .is
paper adds industry variables such as R&D investment in-
tensity, property rights characteristic factors, export de-
pendence, condition construction intensity, number of high-
quality scientific and technological personnel, and time
variables as control variables to control the influence of
industry characteristics and time trends. In order to enable
one-to-one correspondence of data, this paper merges the
general equipment manufacturing industry and special
equipment manufacturing industry into general and special
equipment manufacturing industries. .erefore, all control
variables are merged into 6 industries. .e classification
standards are the same.

3.4. Data Processing. .e index selected in this article is the
annual statistical data of books, which is the index data of
practical value. .erefore, the trapezoidal fuzzy table dis-
tribution function is usually used to calculate the partici-
pation of each indicator. .e specific formula is as follows:

Large trapezoidal distribution:

Internalization

Understanding ApplicationCognitive ability Application ability

Learning ability

Digestibility

Figure 1: Relation diagram of equipment manufacturing cluster innovation network.
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r(x) �
x − c

d − c
, c< x< d. (13)

Small trapezoidal distribution:

r(x) �
b − x

x − a
, a< x< b. (14)

For the ideal score, it can usually be set to the middle
value of each interval. .is paper divides the evaluation
grades into five grades, and the index data after normali-
zation processing all fall into the [0-1] interval.

.ere are many data standard processing methods, but
different data standardization methods will have a certain
impact on the evaluation results of the system. For the
positive indicator standardization method,

yij �
xij − min xij 

max xij  − min xij 
. (15)

For the negative index standardization method,

yij �
max xij  − xij

max xij  − min xij 
. (16)

After standardizing the data, using the principal com-
ponent analysis of nonlinear logarithmic centering, the
processing steps of logarithmic transformation and row
vector centering are

zij � lnyij − 
m

i�1

lnyij

m
. (17)

3.5. StatisticalMethods. SPSS 23.0 software was used for data
processing, and the count data was expressed in percentage
(%); k is the amount of data in this experiment, σ2 is the
variance of all survey results, and P< 0.05 indicates that the
difference is statistically significant. .e formula for cal-
culating reliability is shown in

a �
k

k − 1
1 −

 σ2i
σ2

 . (18)

4. Evolution Mechanism of Advanced
Equipment Manufacturing Innovation
Network Structure from the Perspective of
Complex System

4.1. Evaluation Index System Based on Index Reliability
Testing. Reliability refers to the stability and consistency of
the questionnaire. .is article adopts the α coefficient
method created by Cronbach. .e α coefficient can be ob-
tained by Reliability Analysis in SPSS software. It is generally
believed that the α coefficient above 0.8 indicates that the
effect of the index setting is very good, and above 0.7 is also
acceptable. .e results are shown in Table 1.

It can be seen from Table 1 that the cluster analysis of the
four types of data of completed value added, sales revenue,
profits and taxes, and profits in this experiment is acceptable
(α> 0.7), and there is no absolute difference between the
various development stages. .e pros and cons are not that
the more complex the model, the better the prediction
performance. Within the acceptable range, the precondi-
tions for the experiment are met, which provides a basis for
subsequent experimental analysis.

4.2. Evolution Trend of Innovation Network Structure. .e
visualization diagram and small-world measurement of the
complex network simulation of the innovation network
structure can only have a preliminary grasp and under-
standing of the network structure form as a whole. In order
to fundamentally recognize and understand the evolution
trend of the innovation network structure, this article in-
vestigates the network evolution trend from two specific
indicators of network density and network relevance.

4.2.1. Evolution Trend of Innovation Network Density.
.e economic system and the mode of economic growth
have established fundamental changes of great significance:
one is the shift from a planned economy to a market
economy, and the other is the shift from an extensive
economy to an intensive economy. .e two fundamental
changes have greatly promoted the efficiency of the allo-
cation of economic factors among regions and strengthened
the links between economic entities. .e evolution trend is
shown in Figure 3.

It can be seen from Figure 3 that although a higher
network density is conducive to strengthening the con-
nection between innovative network structures, a higher
density also means more connections, which also causes
“redundant lines” in the network. If there are too many
redundant connections, this will extend the connection path,
increase the transaction cost, reduce the efficiency of re-
source and element allocation, and inhibit the speed of
economic development..erefore, it is necessary to consider
maintaining a suitable network density to ensure the flow
speed and configuration efficiency of the elements as much
as possible.

4.2.2. Evolution Trend of Innovation Network Relevance.
.e network correlation characteristics of the comprehen-
sive economic space of the urban agglomeration in the
Yangtze River Delta are measured by using the network
correlation degree, rank degree, and efficiency in the
complex network analysis method. .e result is shown in
Figure 4.

It can be seen from Figure 4 that the continuous
improvement of the market-oriented system and the
continuous improvement of the supply and demand
system and communication interaction of the factor
market have promoted the market’s fundamental role in
resource allocation and have reduced the transaction costs
of the flow and linkage of factors between regions. As a
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result, the relationship between the economic space of the
innovation network structure is increasing, and the sta-
bility of the innovation network structure is strengthened.

4.3. Experimental Evolution of Equipment Manufacturing
Cluster Innovation Network Structure

4.3.1. Development of Equipment Manufacturing Industry
Cluster. .rough the development in recent years, the
scale of small- and medium-sized supporting enterprises
in the equipment manufacturing industry in the city has
gradually expanded, the industrial concentration and
specialization level have been greatly improved, and the
scale benefits of industrial clusters have played a role.
With the support of all walks of life, the equipment
manufacturing industry strives to adjust the industrial
structure and improve the quality of operation..e results
are shown in Table 2. At the same time, the mean, standard
deviation, and standard error of the mean are calculated,
as shown in Figure 5.

It can be seen from Figure 5 that at the same time each
sample is tested in pairs, and the standard error level of the
mean is 0.14, which is greater than 0.05, indicating that the
network density of the comprehensive economic correlation
spatial network of the equipment manufacturing industry has
a significant impact on the overall economic development
level of the industry. .e increase in network density can
significantly increase economic output. It can be seen from
Table 2 that, from the perspective of increasing the density of
the network, in order to achieve an increase in economic
output and rapid economic development, we should continue
to attach importance and give full play to the fundamental
role of the market in the allocation of resources and factors,
and promote the spatial flow of factors.

4.3.2. Evolution of Equipment Manufacturing Innovation
Network Structure Based on Logistic Algorithm. By adopting
single-factor and multifactor control variable method, the
equipment manufacturing innovation network structure
model based on binomial logistic regression algorithm is
established. In the process of parameter tuning, it mainly
adjusts the maximum number of iterations of the model,
the learning rate, and the maximum depth of the tree.
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Figure 3: Analysis of the evolution trend of innovation network
density.
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Figure 4: Analysis of the evolution trend of innovation network
relevance.

Table 1: Summary table of reliability test results.

Intelligent analysis Type of data Alpha coefficient(α)

.e embryonic stage of innovation network

Complete added value

0.8636Sales revenue
Profit and tax

Profit

.e growth period of innovation network

Complete added value

0.7742Sales revenue
Profit and tax

Profit

.e mature period of innovation network

Complete added value

0.7384Sales revenue
Profit and tax

Profit

Innovation network decline or change period

Complete added value

0.7429Sales revenue
Profit and tax

Profit
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Each iteration will produce a weak learner. If the number
of weak learners is too small, it is easy to underfit, and if
there are too many, it is easy to overfit. .e result is shown
in Figure 6. At the same time, each sample is tested on the
selected samples, and data such as the mean, standard

deviation, and standard error of the mean are obtained, as
shown in Table 3.

It can be seen from Table 3 that at the same time each
sample is tested in pairs, and the standard error value of
the mean is 0.004, which is less than 0.05. .e network
level of the economic correlation spatial network of the
equipment manufacturing industry has a significant
impact on the overall economic development level of the
industry. .e reduction of network level will help in-
crease the economic output of the equipment
manufacturing industry. It can be seen from Figure 6 that
the decline in the level of the network means that the
level of the network’s hierarchical structure becomes
smaller; that is, the subordinate status of the equipment
manufacturing industry’s economy has changed from the
subordinate status of the one-way connection in the past
to the equal status of the two-way connection.

4.3.3. Evolution of Equipment Manufacturing Innovation
Network Structure Based on MMD Algorithm. By adopting
single-factor and multifactor control variable methods, the
equipment manufacturing innovation network structure
model based on MMD algorithm is established. In the
process of parameter tuning, it mainly adjusts the maximum
number of iterations of the model, the learning rate, and the
maximum depth of the tree. Each iteration will produce a
weak learner. If the number of weak learners is too small, it is
easy to underfit, and if there are toomany, it is easy to overfit.
.e result is shown in Figure 7. At the same time, each

Table 2: Equipment manufacturing industry cluster development.

Year Complete added value Sales revenue Profit and tax Profit
2015 400.6 249.81 29.02 40.42
2016 460.3 324.78 21.94 60.1
2017 — 390.78 33.01 80.34
2018 570.9 — 121.2 —
2019 630.8 — 93.4 —
2020 700.5 — — —
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Figure 5: Analysis chart of equipment manufacturing cluster development.
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Figure 6: Analysis diagram of the evolution of the equipment
manufacturing innovation network structure based on the logistic
algorithm.
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sample is tested on the selected samples, and data such as the
mean, standard deviation, and standard error of the mean
are obtained, as shown in Table 4.

It can be seen from Table 4 that at the same time each
sample is tested in pairs, and the standard error level of the
mean is 0.018, which is less than 0.05, indicating that the
network efficiency of the equipment manufacturing
industry’s economic correlation spatial network has a sig-
nificant impact on the overall economic development level
of the industry. .e reduction of network efficiency helps to
promote the increase of economic output. It can be seen
from Figure 7 that we will continue to accelerate the inte-
grated construction of the equipment manufacturing in-
dustry, further give full play to the decisive role of the market
in resource allocation, strengthen the supply and demand
links between parts, reduce the cost of economic space
interaction, and gradually improve the stability of the spatial
connection network.

5. Conclusions

From the perspective of network structure, China’s equip-
ment industry innovation network presents an example of a
“core-periphery” structure. .ere are mainly scattered

parallel structures, star-shaped dominant structures, and
cooperative composite structures. Most of them do not have
a coordinated complex structure..is shows that the current
innovation network structure of China’s equipment industry
is unified and lacks stability. Establishing a multilevel col-
laborative innovation system and strengthening the inno-
vation network of large companies have become necessary
means to promote the development of the equipment in-
dustry. From the perspective of network characteristics, the
current innovation network of China’s equipment industry
has low density, poor coherence, lack of central organiza-
tion, insufficient overall network control, and low knowl-
edge transfer efficiency. State-owned enterprises are the core
of the network and continue to be themost important part of
the equipment industry. .e deficiencies of state-owned
enterprises have also led to lagging innovation; private
companies and consortia have limited flexibility and in-
novation capabilities, while universities and research insti-
tutions are at the edge of the network, and their contribution
to innovation is low. Optimizing the industrial structure and
exerting the vitality of different components constitute the
way to future development.

Large infrastructure equipment companies must act as
technology portals and importers of industrial complex

Table 4: Analysis table of the results of MMD algorithm risk assessment system.

Mean Standard deviation Standard error of the mean
Complete added value 1.49 11.624 1.824
Sales revenue 1.42 11.523 1829
Profit and tax − 1.33 9.643 1.276
Profit − 1.01 9.427 1.271

Table 3: Analysis table of the results of the risk assessment system of Yebes algorithm.

Mean Standard deviation Standard error of the mean
Complete added value 2.32 9.462 1.526
Sales revenue 1.94 8.347 1.524
Profit and tax –1.46 9.432 1.529
Profit –1.21 8.462 1.527
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Figure 7: Research diagram of the evolution of the equipment manufacturing innovation network structure based on the MMD algorithm.
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knowledge; establish external network relationships
through active strategic activities, thereby introducing
advanced external knowledge and technology into the
cluster system; group through the formation of cross-
regional and cross-border alliance organizations; carry
out cross-border regional exchanges and cooperation;
organize and coordinate external network contacts; and
promote the interaction and exchange of innovative re-
sources. On the one hand, we need to guide large infra-
structure equipment companies to promote exchanges
and cooperation through direct investment; policy sup-
port, and innovation platforms; stimulate innovative
production; and narrow the knowledge gap with the
outside to improve technological capabilities. On the
other hand, through industrial policies, fiscal policies,
land policies, and copyright policies, large-scale equip-
ment manufacturers are motivated to disseminate
knowledge to other entities in the park.

Industrial systems have the structural characteristics of
multidimensional heterogeneous nesting, and each scale
contains the heterogeneity of elements and the heterogeneity
of structure, environment, and system functions. .is paper
uses the framework of system theory to construct a variety of
heterogeneity and study its mechanism in the evolution of
industrial systems. .e improvement of quality and effi-
ciency is the ultimate goal of the development and upgrading
of the equipment manufacturing industry. .e quality of
industrial inputs is critical to the improvement of industrial
production efficiency. .is paper uses industrial input
quality indicators to study the impact of quality differences
on the evolution of green total factor productivity in
equipment manufacturing. Using quality indicators for in-
put and output to achieve logical consistency can solve the
relationship between quality and quality and make quality
analysis more accurate.
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