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�e ecological development of industrial parks has become a concern in current urban planning. �e traditional development
model and development ideas of pharmaceutical industrial parks need to be changed urgently, not only to improve their own
functions but also to use land more e�ectively and save resource costs. Aiming at the problems existing in the construction of the
park, this paper studies the use of the Internet of �ings technology to build a smart park platform to realize the access of
intelligent systems and equipment in the park. First of all, starting from the background of the combination of smart parks and the
Internet of�ings, by analyzing the architecture of the Internet of�ings, it studies the requirements for the combination of smart
parks and the Internet of �ings technology. Second, according to the results of the demand analysis, we conducted a research on
the construction plan of the smart park in the Internet of �ings era, including the construction of the smart park platform using
the Internet of �ings technology, the ideas and access methods of the intelligent system access platforms in the smart park, and
the research on the construction of the intelligent park platform architecture based on the Internet of �ings and decision tree
technology. Finally, the speci�c implementation process of its access to the smart campus platform is studied through simulation
tests, and the feasibility of the access method is veri�ed.

1. Introduction

With the extensive construction of the park, it has become
an important part of urban construction and an important
driving force for urban development, as well as an important
pillar of economic construction and a special industrial form
[1, 2]. Under the new situation of the transformation of the
economic growth mode, the industrial park has begun to
upgrade its industrial structure, and the development of the
park has shown a new trend. On the one hand, the park
economy has changed to an ecological one, and it has begun
to pay attention to the ecologicalization of the industry and
the coordinated development of production, life, and
ecology [3–5]. �e transformation of enterprises in the park
to high tech is through technological innovation, from the
original manufacturing enterprises to innovative enterprises
[6]. On the other hand, the management of the park has

changed to intelligence. In 2008, IBM puts forward the
concept of “Smarter Earth.” Since then, there has been a
global upsurge in the construction of smart cities. As an
important part of smart city construction, parks have be-
come an inevitable trend in order to meet the increasingly
complex needs of social functions [7, 8].

Due to the di�erences in the level of economic devel-
opment, the popularity of new technology applications,
management concepts, and management levels in various
regions, the construction of various parks is uneven [9, 10].
For more developed areas and parks with strong compre-
hensive scienti�c and technological strength, the con-
struction of smart parks has already begun. �e relatively
backward parks are still in the initial stage of informatization
construction, and are building or even planning basic o¢ce
informatization management systems and websites [11, 12].
Cooke and Feldman believe that the biomedical park has
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attracted many enterprises due to its unique advantages
[13, 14]. In addition, with the concentration of enterprises,
elements such as professional talents with relevant knowl-
edge and capital are also constantly gathering [15]. ,e park
proposes to use the venture capital invested every year for
R&D and the number of Internet of ,ings technology
companies and life scientists. At the same time, the annual
funds used by large pharmaceutical companies for Internet
of ,ings technology research and development can be used
for the development of biomedical industry clusters. If the
enterprises in the industrial cluster want to improve their
comprehensive competitiveness, they need to be as sym-
metrical as possible. ,erefore, interactivity is a very im-
portant premise. ,e relationship between the enterprises in
the cluster is delicate, and there is both competition and
cooperation among them. Scholars such as Martha Prevezer
in [16] pointed out that the biopharmaceutical industry is a
technology- and knowledge-intensive industry that relies
heavily on basic research. If enterprises in a cluster want to
develop more efficiently, they need to cooperate with uni-
versities, laboratories, and research institutes, or cooperate
closely with other types of scientific research institutions
[17–19].

We use the Internet of,ings technology to improve the
quality, integration, and safety of the park and its buildings
and realize the intelligent development of the park. ,is is
the current concern of many park managers and park
economic researchers, and it is also the development di-
rection of park construction [20–22]. Based on the results of
the demand analysis, we conducted a research on the
construction plan of the smart park in the era of the Internet
of ,ings, including the use of the Internet of ,ings
technology to build the platform of the smart park, and the
ideas and access methods of the intelligent systems in the
smart park to access the platform. We will describe the
relevant background and technical overview of the smart
medical park in Chapter 2. ,e third chapter describes the
key technologies and their applications based on the Internet
of ,ings and studies the requirements for the combination
of smart parks and Internet of ,ings technologies. ,e
fourth chapter describes the problems existing in the con-
struction of smart parks, studies the ideas and methods of
using Internet of ,ings technology to build a smart park
platform, researches the ideas and methods of the intelligent
system access platform in the park, and studies the con-
struction of the Internet of ,ings platform for smart parks
based on M2M (machine to machine) technology.

2. IOT Technology and Its Exploitable
Applications in the Park

,e Internet of,ings technology is not a new technology. It
is an extension of traditional modern scientific information
technology. It is an application model that integrates all
existing and various types of sensing equipment and net-
work facilities [23]. Sensing devices include sensors and
electronic tags, and network facilities include the Internet
and sensor networks, and they have been widely used.
Electronic product codes, networks, cloud computing, and

other technologies are becoming more and more mature.
We need to make full and reasonable use of mature elec-
tronic devices to better connect human society with the
physical world and improve the level of information intel-
ligence in the whole society [24]. Various useful information
in the park, including temperature, humidity, and lumi-
nance, can be obtained by sensor technology. After the
sensor technology obtains this information, it converts them
into corresponding output signals, so that people can better
control them.,e environment in which one lives and works
can eventually make the park intelligent [25]. ,e unified
security identity authentication system is mainly responsible
for the user’s permission to log in to the application platform
of the park according to the user information and provides a
unified authentication platform for the park [26, 27]. By
applying the software technology of the Internet of,ings, it
is possible to set up suitable software for each operating
system in the park, and the park can develop corresponding
functions on the open middleware software platform
according to the needs of the personnel in the park, so as to
realize the diversified services and satisfaction of the park.
,e individual needs of enterprises settled in the park.

3. Demand Analysis of the Combination of
Smart Park and IOT Technology

,e significance of the combination of Internet of ,ings
technology and smart park construction is to cater to the
development of the times and meet the requirements of
social development and park construction, thereby pro-
moting social and economic development by driving the
development of related industries [28, 29]. ,is section
mainly analyzes and researches the requirements from the
functional requirements of the park and the problems
existing in the current park construction combined with the
Internet of ,ings technology.

If there is a building equipment monitoring or man-
agement system in the park, the running status of each
equipment in the park can be monitored. ,e system can
display the operating parameters, accumulated operating
time, maintenance times, and maintenance status of each
equipment. However, the management system of the general
park is set up independently in each building, so it is
necessary to upload the collected operation data of the
relevant park equipment to the park management platform
[30]. ,e application of the Internet of ,ings technology
can realize the collection of data such as the operating status
parameters of various electromechanical equipment in the
park. ,rough the analysis and processing of the collected
data, the remote monitoring and fault diagnosis of the park
equipment can be realized. Upload equipment data such as
equipment operation status and operation records, or up-
load on-site video signals through cameras monitoring the
equipment site, to provide equipment operation status
monitoring and query for park property managers and
equipment manufacturers.

Energy monitoring and management are an important
part of building energy conservation in the park. ,rough the
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collection and analysis of the energy consumption data of each
building in the park, the energy consumption status of the
building and the energy consumption efficiency of the
equipment can be determined, so as to provide optimization
measures for the energy management of each building in the
park, so that the building can provide people with an energy-
saving and environmentally friendly environment. ,e energy
management application in the park canmonitor andmeasure
the consumption of heating, heating, electricity, and natural
gas of each building in the park. Figure 1 shows the rela-
tionship between IOT architecture and energy management.

,e energymanagement platform can record, count, and
analyze various data. ,e smart park energy management
system is set up in each building in the park where energy
consumption monitoring is required and is integrated into
the IOT service platform in the park. It can collect and
process the energy consumption data in the park and has
network communication functions. ,e monitored energy
consumption data are saved, and the monitored energy
consumption can be monitored according to the require-
ments of the energy management system. ,e IOT energy
management platform develops various applications and
services based on the data collected by the perception layer
and the data after energymanagement statistics and analysis,
including remote monitoring, control, and management of
energy-consuming equipment in each building in the park.

4. Construction of IOT Platform in Smart Park

,is section is about overall structure of the park, data
optimization scheme, and model simulation test results.

4.1. Overall Structure of the Park. ,e perception layer of the
smart park is mainly to meet the requirements for the
construction of the smart park. ,e sensing module is used
to monitor the environment of the park and to perceive the
operation status of various electromechanical equipment in
the smart park, and the activities of people and vehicles. ,e
perception module of the perception layer is the foundation
of the wisdom of the park, and the perception layer realizes a
thorough perception of the park. It includes various sensors,
sensor network monitors, RFID (radio-frequency identifi-
cation) readers, GPS (global positioning system) receivers,
intelligent mobile terminals, and other information collec-
tion equipment throughout the park. ,e collection of in-
formation such as production sites and production sites
provides a broad and solid data foundation for the smart
application of smart parks. Figure 2 depicts the schematic
diagram of the perception layer architecture of the smart
medical park.

,e smart campus network layer is mainly responsible
for the secure transmission, processing, and control of the
data information sensed in the smart campus perception
layer and finally provides application services to the smart
campus. At the same time, because the switch of providers is
only required through software settings, users in the park
can easily and efficiently choose the network provider they
need. ,e network layer also provides the storage and

processing functions of perception data, which is the in-
frastructure and environment required for the operation of
smart services. Figure 3 shows a schematic diagram of the
network layer topology of the smart medical campus.

,e network layer of the smart campus includes the core
layer, the aggregation layer, and the access layer. ,e core
layer is the center of the entire campus network layer, re-
sponsible for a large number of communications in the
entire network, the connection between various depart-
ments in the park, providing office automation, data in-
formation services, and providing high performance for the
campus data center server, cloud computing center, appli-
cation server, etc. ,e core switch in the core layer can
simultaneously access the data of three different network
providers, namely Telecom, China Mobile, and China
Unicom. ,rough the WLAN mode, users can freely choose
the services of the network provider, instead of switching
providers through physical links. Upload equipment data
such as equipment operation status and operation records,
or upload on-site video signals through cameras monitoring
the equipment site, to provide equipment operation status
monitoring and query for park property managers and
equipment manufacturers. At the same time, because the
switch of providers is only required through software set-
tings, users in the park can easily and efficiently choose the
network provider they need. Figure 4 depicts a schematic
diagram of the application platform architecture of the smart
medical park.

,e smart campus application platform includes a
unified security authentication system, integrated business
components, and business architecture/portal support
platform.,e unified security identity authentication system
is mainly responsible for the user’s permission to log in to
the application platform of the park according to the user
information and provides a unified authentication platform
for the park. ,e integrated business components provide
platform support services such as development aids, rapid
customization, geographic information services, rights
management, data presentation, and mining for applications
in various industries in the park, including development
tools, workflow/rule engines, content management, deci-
sion-making aids, information exchange center, data
maintenance, and intelligent retrieval.

4.2. Data Optimization Scheme. In the construction of the
energy management platform in the park, through the es-
tablishment of the public building energy consumption
database, the park administrator can clearly understand the
actual operation of the energy consumption of each building
in the park, which is convenient for the administrator to
analyze the energy consumption of public buildings and
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Figure 1: ,e relationship between the architecture of the Internet
of ,ings and energy management.
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provide information for building energy consumption.
Provide a basis for comprehensive and effective manage-
ment. Here, we take the smart meter as an example to design
the data optimization scheme through the decision tree
algorithm. Sensing devices include sensors and electronic
tags, and network facilities include the Internet and sensor
networks, and they have been widely used. Electronic
product codes, networks, cloud computing, and other
technologies are becoming more and more mature. Decision
tree is an algorithm based on a tree structure, which is
equivalent to dividing the space into squares. ,e display of
root nodes and leaf nodes is similar to the thinking process
of the human brain, so the results are well interpretable and
intuitive. After the node is split, the impurity of the node will
become lower. Selecting a node is to choose which node can
reduce the impurity the most before and after the split.

s.t.


s
r�1 uryrj


m
i−1 vixij

≤ (j � 1, . . . , n),

vi ≥ 0(i � 1, . . . , m), ur ≥ 0(r � 1, . . . , s).

⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

(1)

,e algorithm makes full use of the structure of the
binary tree and divides the current sample set into two

subsample sets each time, so CART will generate a binary
tree with a concise structure. If the branch attribute has more
than two values, this algorithm will combine the attribute
values and choose the best two combinations to branch.
Figure 5 shows a conceptual diagram of the decision tree
algorithm.

Information gain is an indicator for ID3 algorithm to
select feature attributes. Information gain is simply the
difference of entropy, where entropy represents the un-
certainty of information.

max hj0 �


n
r�1 uryrj0


m
r�1 vrxrj0

. (2)

Simply using this indicator to select attributes will cause
the ID3 algorithm to have two main defects. One is that it
tends to select attributes with more values; that is, it tends to
be too finely divided, so there will be over fitting only by
information gain. Second, it can only handle discrete data,
and when encountering continuous data, it must be sepa-
rated before it can be used.

Q �

Y � a1x1 + a2x2 + a3x3 + a4x4 + a5x5,

a1 + a2 + a3 + a4 + a5 � 1,

0< a< 1.

⎧⎪⎪⎨

⎪⎪⎩
(3)

When using a binary decision tree for classification, each
decision node is associated with a threshold, and each leaf
node is associated with a classification result. So the decision
tree has a threshold vector of length m.

t �
1


m
i�1 vixij

, wi � tvi, μr � tur. (4)

4.3. Model Simulation Test Results. ,e main task of the
smart meter database design is to share the data values of the
meters of each building in the park, including voltage, current,
electricity consumption, and the time when electricity is
collected. ,e client can analyze and process these data and
share the power consumption and power collection time with
other terminals. ,e transformation of enterprises in the park
to high-tech is through technological innovation, which oc-
cupies an important part of the industrial chain of the park.

In order to verify the role of decision tree in data op-
timization, we analyzed the communication cost of cloud
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Figure 2: Schematic diagram of the perception layer architecture of the smart medical park.
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server in smart campus. ,e communication cost of the
cloud server is mainly caused by the secure multiplication
invocation in feature selection, the comparison process of
decision nodes, and the transmission of secret shared shares
when the classification result is generated. In most cases, the
communication cost is less than 1MB. Even for the largest
decision tree, it only takes 12.249MB, which is very efficient
in resource-rich cloud computing. Table 1 shows the smart
campus customer traffic results. Table 2 describes the smart
campus server traffic.

,ese data are then analyzed and processed through the
client and finally displayed to the user in the form of a chart,
so that the administrators and users of the park can intu-
itively understand a certain electricity department and each
electricity department in the park during a certain period of

time. For the more developed areas and the parks with
strong comprehensive scientific and technological strength,
the construction of intelligent parks has already begun, while
the more backward parks are still in the primary stage of
information construction and are under construction or
even planning basic office information management. ,e
energy consumption collection system in the park uploads
the collected data to the system database through the energy
consumption collection equipment, and users can query the
energy consumption monitoring situation in real time. ,e
client of the energy management platform analyzes and
processes the uploaded energy consumption data. Finally, it
is displayed to the user in the form of a chart, so that the user
can intuitively see the consumption of various energy
sources in the park.

Smart Park Application

Energy 
Monitoring

Remote Device 
Monitoring

Integrated Information 
Management Other Apps

Unified Security 
Identity 

Authentication 
System

Integrate Business 
Components

Development 
Tools

Content 
Management

Information 
Clearinghouse Intelligent

 SearchWorkflow/Rules 
Engine Decision Aids Data 

Maintenance

Business Architecture Portal Support Platform

Smart Park Application Platform

Sensing 
Equipment

Various Terminals 
Such as RFID and 

Zigbee

Intelligent 
System

Figure 4: Schematic diagram of the application platform architecture of the smart medical park.
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Figure 5: Schematic diagram of the decision tree algorithm concept.

Table 1: Smart campus customer traffic (KB).

Data set Feature encryption ,e result is reconstructed. Total
Heart disease 0.43 0.81 1.24
Credit screening 0.32 1.61 1.93
Breast cancer 0.19 23.36 23.55
Housing 0.29 756.13 756.42
Spam base 2.32. 12642.31 12644.63
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5. Conclusion

,e smart park platform constructed by the Internet of
,ings technology has scalable business configuration
management functions, through which it can provide di-
verse services to different users such as households, enter-
prises, park managers, and systemmaintainers and can meet
the individual needs of users. Under the new situation of the
transformation of the economic growth mode, the industrial
park has begun to upgrade its industrial structure, and the
development of the park has shown a new trend. ,e re-
search in this paper has practical significance for the con-
struction of smart parks and plays a positive role in
promoting the development and construction of smart
cities. ,e construction of a smart park is a systematic
project, which involves many industries and takes a long
time to build. ,erefore, while paying attention to the
technical solutions of the smart park, we should also con-
sider the feasibility of its business model, because only the
development of the park can be promoted only after its
business model is considered mature. Due to the limitation
of the working time of the thesis and the current knowledge
and technology, the research and exploration of the con-
struction of smart parks in this paper are still in its infancy.
,ere are still many in-depth and challenging works to be
carried out in the future.

Data Availability

,e data for the article are included in the body.

Conflicts of Interest

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

References

[1] Y. Zhao, B. Tian, Y. Niu, H. Zhang, Z. Yi, and R. Zeng, “A
security management and control solution of smart park
based on sensor networks,” Sensors, vol. 21, no. 20, Article ID
6815, 2021.

[2] M. A. Mohamed, T. Jin, and W. Su, “An effective stochastic
framework for smart coordinated operation of wind park and
energy storage unit,” Applied Energy, vol. 272, Article ID
115228, 2020.

[3] Z. Xiao-Li, “Research on the construction of humanistic smart
city based on internet technology,” Journal of Physics: Con-
ference Series, vol. 2, no. 2021, (5pp), Article ID 022198, 1992.

[4] G. Lei, H. Ren, L. Ding, F. Wang, and X. Zhang, “A full-scale
biological treatment system application in the treated
wastewater of pharmaceutical industrial park,” Bioresource
Technology, vol. 101, no. 15, pp. 5852–5861, 2010.

[5] K. Ma, Z. Qin, Z. Zhao, C. Zhao, and S. Liang, “Toxicity
evaluation of wastewater collected at different treatment
stages from a pharmaceutical industrial park wastewater
treatment plant,” Chemosphere, vol. 158, pp. 163–170, 2016.

[6] P. Mitra, G. K. Venayagamoorthy, and K. A. Corzine,
“SmartPark as a virtual STATCOM,” IEEE Transactions on
Smart Grid, vol. 2, no. 3, pp. 445–455, 2011.

[7] M. Rahmani-Andebili and G. K. Venayagamoorthy,
“SmartPark placement and operation for improving system
reliability and market participation,” Electric Power Systems
Research, vol. 123, no. jun, pp. 21–30, 2015.

[8] M. Piorkowski, M. Grossglauser, and A. Papaioannou,
“Mobile user navigation supported by WSAN: full-fledge
demo of the smartpark System,” in Proceedings of the 7th
ACM International Symposium on Mobile Ad Hoc Networking
and Computing, Florence, Italy, May 2006.

[9] J. Fallon and K. Howard, “SmartPark truck parking avail-
ability system: magnetometer technology field operational test
results,” Field Studies, vol. 1, 2011.

[10] W. U.Wenzhao et al., “Indoor localization algorithm based on
RFID technology for smart park,” Telecommunications Sci-
ence, vol. 32, 2016.

[11] L. I. Xiao-Yu, J. J. Tan, and B. B. Wang, “Research on
implementation benefits of demand response projects in
smart park,” Jiangsu Electrical Engineering, 2013.

[12] G. T. Zhang et al., “Feasibility study of depressing wind power
prediction error by Smart Park,” DianliX-
itongBaohuyuKongzhi/Power System Protection and Control,
vol. 41, no. 17, pp. 88–94, 2013.

[13] P. Cooke, “BIOTechnology clusters in the U.K.: lessons from
localisation in the commercialisation of science,” Small
Business Economics, vol. 17, pp. 43–59, 2001.

[14] M. P. Feldman and J. L. Francis, “Fortune favours the pre-
pared region: the case of entrepreneurship and the capitol
region BIOTechnology cluster,” European Planning Studies,
vol. 11, no. 7, pp. 765–788, 2003.

[15] L. Coenen, J. Moodysson, and B. T. Asheim, “Nodes, networks
and proximities: on the knowledge dynamics of the Medicon
Valley bIOTech cluster,” European Planning Studies, vol. 12,
pp. 1003–1018, 2004.

[16] P. Martha, “Ingredients in the early development of the U.S.
BIOTechnology industry,” Small Business Economics, vol. 17,
pp. 17–29, 2001.

[17] S. K. Vasenda and C. C. Hassler, “Feasibility study of wood-
fired cogeneration at a wood products Industrial Park,
Belington, West Virginia,” Biomass and Bioenergy, vol. 5,
no. 2, pp. 173–178, 1993.

[18] R. R. Heeres, W. Vermeulen, and F. de Walle, “Eco-industrial
park initiatives in the USA and,eNetherlands: first lessons,”
Journal of Cleaner Production, vol. 12, no. 8-10, pp. 985–995,
2004.

[19] D. Gibbs and P. Deutz, “Reflections on implementing in-
dustrial ecology through eco-industrial park development,”
Journal of Cleaner Production, vol. 15, no. 17, pp. 1683–1695,
2007.

Table 2: Smart campus server traffic (KB).

Data set Feature selection Node comparison Classification generation Total.
Heart disease 0.23 0.19 0.32 0.74
Credit screening 0.36 0.41 0.79 1.56
Breast cancer 5.86 6.40 11.43 23.69
Housing 135.50 187.92 327.56 650.98
Spam base 3018.30 3162.80 6172.26 12353.36

6 Mobile Information Systems



[20] Y. Shi and Y. Zhou, “Gene extraction of leizhou kiln porcelain
patterns based on safety internet of things and its application
in modern design,” IETE Journal of Research, vol. 3, pp. 1–8,
2021.

[21] H. M. Mahantesh, M. Nageswara Guptha, and M. S. Hema,
“Optimized path and reduced rule caching cost for software
defined network (SDN) based internet of things (IOT),”
Wireless Personal Communications, vol. 120, no. 3,
pp. 2349–2365, 2021.

[22] A. R. Lee, “Investigating the personalization–privacy paradox
in internet of things (IOT) based on dual-factor theory:
moderating effects of type of IOT service and user value,”
Sustainability, vol. 13, no. 19, p. 10679, 2021.

[23] S. Baskar, R. Selvaraj, V. M. Kuthadi, and P. M. Shakeel,
“Attribute-based data fusion for designing a rational trust
model for improving the service reliability of internet of
things assisted applications in smart cities,” Soft Computing,
vol. 25, no. 18, pp. 12275–12289, 2021.

[24] H. Yu, L. T. Yang, X. Fan, and Q. Zhang, “A deep residual
computation model for heterogeneous data learning in smart
Internet of ,ings,” Applied Soft Computing, vol. 107, no. 5,
Article ID 107361, 2021.

[25] L. Rodrigues, M. Figueiredo, and L. N. Alves, “Optimized
analog multi-band carrierless amplitude and phase modula-
tion for visible light communication-based internet of things
systems,” Sensors, vol. 21, no. 5, Article ID 2537, 2021.

[26] M. R. Chertow, “,e eco-industrial parkmodel reconsidered,”
Journal of Industrial Ecology, vol. 2, no. 3, pp. 8–10, 1998.

[27] Y. Lu, B. Chen, K. Feng, and K. Hubacek, “Ecological network
analysis for carbon metabolism of eco-industrial parks: a case
study of a typical eco-industrial park in beijing,” Environ-
mental Science & Technology, vol. 49, no. 12, pp. 7254–7264,
2015.

[28] Z. Gao, W. Luan, W. Lin, J. Zhang, and R. Chang, “Research
on integrated management platform of smart park based on
CIM,” IOP Conference Series: Earth and Environmental Sci-
ence E&ES, vol. 768, Article ID 012128, 2021.

[29] G. K. Venayagamoorthy and P. Mitra, “SmartPark shock
absorbers for wind farms,” IEEE Transactions on Energy
Conversion, vol. 26, no. 3, pp. 990–992, 2011.

[30] Y. Wang and D. Gladwin, “Power management analysis of a
photovoltaic and battery energy storage-based smart electrical
car park providing ancillary grid services,” Energies, vol. 14,
no. 24, Article ID 8433, 2021.

Mobile Information Systems 7


