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With the rise of global sustainable development, green technology innovation has also become the focus of academic research.*is
article aims to conduct research based on the abstract concept of the Internet of *ings behavior based on green technology. A
matrix is constructed based on the collected sample data to calculate and analyze so as to intuitively grasp the current situation of
the entire industry. From the above data calculated according to the fuzzy hierarchy comprehensive evaluation method, it can be
seen that the comprehensive score of the green technology innovation behavior of cable companies is 64.261 points, which belong
to the left end of the range between 60 and 80 in the rating scale;, in other words, the company’s innovation capability has a certain
degree of stability.*e degree has just reached a “high” level, and there is still a lot of room for improvement.*e efficiency weight
(0.3343) score of the enterprise’s benefit distribution mechanism is relatively low at 55.919. For managers of cable companies,
green innovation is fundamental, and the awareness of green innovation should be improved to further promote the development
of green technology innovation for the entire cable company.

1. Introduction

In recent years, green and low-carbon have become the main
trends in the development of global technological innova-
tion. Contemporary cable companies also focus on green
technology innovation and regard it as one of the research
priorities in the field of technology innovation for cable
companies. Compared with traditional technological in-
novation, green technological innovation has greater eco-
logical and economic value. It is the product of both social
and economic development and environmental protection
from pollution. How to meet the green consciousness in-
novation in the industrial process of raw materials, pro-
duction, transportation, storage, and reuse of waste
materials has become a major challenge in the operation of
contemporary cable companies.

1.1. Meaning. Compared with traditional technological in-
novation, green technological innovation has greater eco-
logical and economic value. In general, management

innovation and technological innovation for environmental
protection purposes are collectively referred to as green
technological innovation. *e unprecedented green tech-
nology innovation is linked with the fuzzy analytic hierarchy
process, and a platform is built at the level of the Internet of
*ings, which meets the diversified standards.

1.2. Following Preparing Works. *is research aims to
promote and enrich the scientific debate about the phe-
nomenon known as the Internet of *ings (IoT) from a
management perspective. *rough the perspective of
management and innovation literature, Caputo A studied
the main facts of the Internet of *ings and developed a
conceptual framework to explain its development. *e
framework is then applied to the case of three-dimensional
(3D) printing technology for additive manufacturing.
However, the relevant aspects of green technology inno-
vation are not reflected in the research [1]. Fuzzy analytic
hierarchy process (FAHP) and analytic hierarchy process
(AHP) of calculation process are a systematic analysis
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method that combines qualitative and quantitative. *is
method provides a basis for quantitative evaluation indi-
cators for selecting the best design and has been widely used.
ZhiQiang Ma mentioned that in the fuzzy analytic hierarchy
process, when making similar comparisons between factors,
because uncertain linguistic variables cannot be converted
into definite values, the concept of triangular fuzzy numbers
should also be introduced. However, due to the complexity
of the algorithm for constructing fuzzy AHP, it has not been
popularized in many fields [2]. In studying the basic idea of
fuzzy analytic hierarchy process, Ehsan N established a
hierarchy structure from bottom to top. He proposed that
whenmaking a decision, first a multilevel hierarchical model
is complied for each element of the decision-making
problem, then a fuzzy judgment table is created, then the
relative importance of each element is calculated, and finally
a scientific basis is provided for decision-makers to choose.
However, the accuracy of the data sources in the research
will greatly affect the final scoring and analysis results,
making the screening of statistical data occupy most of the
research time and energy [3].

1.3. Innovation inResearch. *e innovations of this research
are mainly reflected in the following aspects:

(1) On the basis of literature research, the definition of
“green technological innovation” has been im-
proved, and the definition, concept, and connotation
of green technological innovation have been refined
by taking the characteristic socio-economic devel-
opment and environmental protection as the starting
point. On this basis, a hierarchical model is built
based on the Internet of *ings.

(2) *e fuzzy analytic hierarchy process is used to solve
the problem that the concept of innovative behavior
research is difficult to directly measure. Constructing
abstract problems with algorithm models is conve-
nient for intuitive grasp.

2. Green Technology Innovation Behavior of
CableCompaniesBasedon theFuzzyAnalytic
Hierarchy Process of the Internet of Things

2.1. IoT SystemArchitecture. *e structure of the Internet of
*ings system can be divided into the perception layer to
obtain data, the network layer to transmit information and
preprocessing, and the application layer provides services to
users, a total of three layers. *e realization of the tasks and
services of the corresponding layers needs to be supported by
the relevant technologies of each layer. *e relevant ar-
chitecture diagram is shown in Figure 1 [4].

Among the Internet of *ings technology, RFID tech-
nology and ZigBee technology are important components
[5, 6], and they have been widely used and studied in various
fields. Compared with traditional tags, Table 1 shows the
technical advantages of RFID over traditional tags.

In recent years, as our country attaches great importance
to the Internet of *ings, RFID technology is the

cornerstone of the Internet of *ings, and its various
technologies have made rapid progress in our country and
have begun to be applied in many fields. With the rise of the
application of the Internet of *ings in contemporary so-
ciety, RFID technology, as an important part of it, will
continue to maintain a trend of rapid development in the
future social development, and the areas covered are in-
creasing day by day [7].

In the ZigBee network, ZigBee nodes need to complete
specific network function missions and corresponding pa-
rameter settings [8]. According to the functions that the
ZigBee node needs to realize, it can be divided into three
parts: router, coordinator, and terminal node [9].

2.1.1. Router. After the router joins the ZigBee network, the
router mainly completes the task of data transmission in the
ZigBee network. Under normal circumstances, in order to
ensure the stability and reliability of the ZigBee network, the
router must be in working mode, so the power consumption
of the router requires more in-depth research [10].

2.1.2. Coordinator. *e function of the coordinator is rel-
atively complete, which can realize the connection control of
the overall network. After selecting the appropriate channel
and network symbol, it can complete the startup and create
the network. *e coordinator plays the role of a router after
the basic work such as creating a network is completed [11]
and performs functional tasks such as information trans-
mission and storage [12, 13].

2.1.3. Terminal Node. *e terminal node is used to realize
the collection of external environment or human body sign
information. In order to reduce the energy consumption of
the terminal node, it can usually be set to a sleep mode or a
wake-up state. One of the topological structures can be
selected in the overall network construction, or they can be
combined to form a new topological structure according to
the advantages of each topological structure [14].

*e topological structure used by the system is different,
the corresponding model is different, and the parameter
settings of each node in the network are also different.
Table 2 compares the characteristics of three different ZigBee
topologies [15, 16].

2.2. Analytic Hierarchy Process. *e analytic hierarchy
process has the characteristics of simple calculation [17, 18].
*e shortcomings of the general process of the analysis level
are solved; that is, the consistency of the standard table
cannot meet the requirements, and the scale is relatively
cumbersome [19, 20]. Introducing the fuzzy analytic hier-
archy process into the business stability measurement model
makes the stability selection measurement process clearer
and the calculation process easier [21, 22], thus providing a
simple and effective method for the measurement of en-
terprise stability [23, 24]. Figure 2 shows the decision
structure diagram of the analytic hierarchy process [25].
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3. Green Technology Innovation Behavior of
CableCompaniesBasedon theFuzzyAnalytic
Hierarchy Process of the Internet of Things

3.1. Build a Hierarchical Model. Figure 3 shows a more
common three-level (multilevel can be analogized) structure
model.

*is is a grouping and stratification of multiple evalu-
ation indicators according to the nature of the problem and
according to the top level (objective a), the middle level
(first-level evaluation index bi, i� 1, 2,. . .,m), and the bottom
level (two A three-level (or multilevel) evaluation index
system arranged in the form of Cij, i� 1, 2, . . .,m; j� 1, 2, . . .,
ni). *en, we build the fuzzy judgment matrix.
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Figure 1: Internet of *ings technology architecture chart.

Table1: Traditional tag and RFID tag features contrast.

Feature Traditional label RFID label
Antifouling
ability

Paper version, easy to break and be
contaminated

*e label uses a chip to store information, so it is resistant to strong
pollution capacity

Reusable Not recyclable, because all the information,
once printed cannot be changed

*e content can bemodified, added, or deleted and other operations, so it
can be recycled

Recognition
speed

Read the information of one tag at a time at
close range

Using the principle of electromagnetic coupling, it can be long-distance
read multiple tags at once

Capacity Can store up to 3000 characters *e amount of stored data is dozens of times that of barcodes

Penetrability No penetration communication Can penetrate wood, metal, plastic, and so on. *e advantage of
nontransparent material is it can penetrate communication

Safety Data content can be arbitrarily smeared and
tampered with

Data content realizes password through encoding and protection, and
internal information is not easy to be forged and changed
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To construct the fuzzy evaluation matrix, first, the single
factor in the hierarchical structure model in Figure 3 needs
to be considered. Cij (i� 1, 2,. . .,m; j� 1, 2,. . ., ni) is a single
factor evaluation. From the factor bi (i� 1, 2,. . .,m), focusing
among the elements of the belonging relationship, Cij has the
membership degree of ajj to the judgment set vj (j� 1, 2,. . .,
n), so that the single factor judgment set of the j-th element
Cij under the bi grouping is obtained:

dm � dn1, dn2, . . . , dnn( . (1)

In this way, the evaluation set of nj factors constructs an
evaluation matrix Dm (m� 1, 2,. . ., i); that is, each evaluated
object is determined from bi (i� 1, 2,. . ., m). *e fuzzy
relationship to C, that is, the matrix is as follows:

Dm � ajj 
im×i

�

a11 a12 . . . a1i

a21 a22 . . . a2i

. . . . . . . . . . . .

ain1 ain2 . . . aini

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (2)

Specifically, ajj` represents the frequency distribution of
the i factor Cij on the i`th comment vj` under the bi
grouping.

3.2. Determining the Weight of the Green Technology Inno-
vation Stability Measurement Index of Cable Companies.
*e index weight of the green technology innovation sta-
bility measurement index of the cable enterprise will be
determined by the fuzzy analytic hierarchy process, taking
into account the application level.

*is article will use the priority relationship matrix and
the fuzzy judgment matrix as the basis to introduce the fuzzy
consensus judgment that is inherently consistent.

Specific steps are as follows.
First, the optimal matrix D needs to be constructed:

D � dij 
ni×ni

. (3)

*e optimal matrix D is defined as a three-valued matrix
(0, 0.25, 0.5) on a finite universe C�(c1, c2,. . ., cn). Obvi-
ously, D is a fuzzy complementary matrix.

Second, the fuzzy consistent judgment matrix G is
constructed:

G � gij 
ni×ni

. (4)

After the optimization table is established, it is converted
into a fuzzy consistency matrix. *e fuzzy consistent
judgment matrix G is a multivalued matrix G � (gij)ni×nion
the finite universeA�(a1, a2,. . ., an) and 0<gij < 1.Gij shows
the relative importance of ai to aj: if 0<gij < 0.25, it means
that aj is more important than ai, and the smaller the gij is,
the more important aj is than ai; if gij � 0.25, it means that ai
and aj are equally important; if 0.25<gij < 0.5, it means that
ai is more important than aj, and the larger the gij, the more
important it is.

In the conversion process, the preferred matrix
D � (dij)ni×nineeds to be summed by rows, namely:

Tj � 

nj

k�1
ejk, j � 1, 2, . . . , nj. (5)

*en,

Table 2: Characteristics of ZigBee network topology.

Type Typical characteristics

Star topology
Including a coordinator and multiple terminal devices, the network structure is easy to maintain and has good real-time
performance, but there is only one data transmission path, and the coordinator may affect the transmission of network

data, which can be used in data transmission small scene
Cluster
topology

*e structure is complex, and the network can be transmitted in amultihop form; it has the performance characteristics of
self-organization and self-coordination

Mesh topology
*e information is sent in time, the stability is good, and the storage space required is large. At the same time, the cost of
maintaining the network is more than more expensive, and it can be used in places where the designed ZigBee network is

more complicated

The purpose of
the decision

Factors to be considered, criteria for
decision-making

Alternatives in
decision-making

Figure 2: Decision structure diagram of analytic hierarchy process.
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gij �
ti − tj

2nj

+ 0.5. (6)

*e final matrix G � (gij)ni×ni is the fuzzy consistency
matrix.

*en, the matrix’s G � (gij)ni×ni max is calculated. *e
normalized feature vector is the standard weight set wiT.

3.3. Layered Comprehensive Evaluation. After determining
the index weights of each layer in the evaluation system, the
lower-level indicators need to be adjusted according to the
characteristics of the constructed index system.

According to the fuzzy judgment matrix Dm established
above and the calculated weight set wT

i , the evaluation vector
Bj of the second layer is calculated:

Bj � w
T
i × Dm, (i � 1, 2, . . . , m). (7)

3.4. High-Level Comprehensive Evaluation. Using the results
of the hierarchical comprehensive evaluation, the compre-
hensive evaluation matrix D can be obtained. Based on this,
the comprehensive evaluation can be obtained. Valence
vector is as follows:

C � w
t

× D. (8)

*e hierarchical evaluation vector Bj and the compre-
hensive evaluation vector C are, respectively, multiplied by
the comment score set V to obtain the evaluation score of
each index, and finally the evaluation result is analyzed.

3.5. Questionnaire Survey and Algorithm Construction.
*is article uses a questionnaire survey method to issue
questionnaires to 15 experienced experts in the industry.*e
comprehensive evaluation matrix B is obtained using the
results of the hierarchical comprehensive evaluation,Wt and
B are multiplied to obtain the comprehensive evaluation
vector C, and finally the hierarchical evaluation vector Bj and
the comprehensive evaluation vector C are, respectively,
multiplied by the comment score set V to obtain the eval-
uation score Xi (i� 0, 1, 2, 3) of each index as follows:

X1 � C1 × V
t

� 71.628,

X2 � C2 × V
t

� 63.791,

X3 � C3 × V
t

� 55.919,

X � C × V
t

� 64.261.

(9)

4. Comprehensive Evaluation and Analysis

4.1. Model Running Results. From the above data calculated
based on the fuzzy hierarchy comprehensive evaluation
method, it can be seen that the comprehensive score of the
green technology innovation behavior of cable companies is
64.261 points, which belongs to the left end of the range
between 60 and 80 in the rating scale, that is, the stability of
the alliance has just reached a “high” level, and there is still a
lot of room for improvement.

Among them, the effectiveness of the company’s trust
mechanism (weight: 0.4539, the same below) scored 71.628,
which is at a relatively high level. *is shows that the sample

A

B1 B2 Bm

C11 C21 C22 Cm1 Cm2 CmNmC12 …… ……

…

……c1n1 c2n2

Figure 3: *e hierarchical model of problem evaluation.
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Figure 4: *e comprehensive scoring table for green tech innovation behavior of cable companies.
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company in the questionnaire survey strictly followed the
contract, strictly protected the cooperation secrets (0.2131),
and accumulated a good social reputation (0.4539) for the
company itself in the process, and also increased the number
of alliance members. *e interest dependence (0.3343) has
made a great contribution to the continuity and stability of
the green technology innovation behavior of cable com-
panies. *e company’s conflict resolution mechanism ef-
fectiveness (0.2131) score of 63.791 has just reached a high
level. *is is mainly due to the high degree of consistency
(0.5000) of the strategies of experts and scholars in the
division of labor at the level of green technology innovation.
Finally, the company’s benefit distribution mechanism ef-
fectiveness (0.3343) score of 55.919 is relatively low. Judging
from the judgment matrix X3, it is mainly because the
industry’s collective benefit maximization (0.2131) aware-
ness is generally weak and industry managers should pay
attention to this point and propose solutions to improve the
stability of industry practitioners, as shown in Figure 4.

5. Conclusion

*is article focuses on the Internet of *ings technology.
*rough the measurement of the sample company and
sample data, it can be found that the company’s overall
stability score is 64.261, indicating that the stability of the
green and innovative industry constructed by the company
has just reached a relatively high level, which is consistent
with the reality, but there are still many problems.*ere is a
lot of room for improvement, especially in the management
and control of the effectiveness of the benefit distribution
mechanism (55.919 points) In addition, the alliance’s trust
mechanism effectiveness score of 71.628 has reached a high
level, while the conflict resolution mechanism’s effective-
ness score of 63.791 is not high, but it has reached a rel-
atively satisfactory level, but there is still room for
improvement. *e results of the model operation also show
that when alliance managers want to improve the stability
of the alliance, they should focus on the design of the
alliance’s benefit distribution mechanism. *e limitation of
this article is that it is limited by the author’s professional
level and the small sample size. During the operation of the
fuzzy system, there must be other important indicators that
are not included in the model of this article. *erefore, this
paper constructs this concept to make up for the short-
comings of the model. In future research, the sample size
can be expanded, and more professional opinions and data
samples of experts in green innovation technology can be
referred to, and the research on green technology inno-
vation behavior of cable companies can be analyzed from a
more comprehensive perspective.
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