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Abstract—In order to develop a new convenient online monitoring system
for Internet of things, an online monitoring system based on cloud computing is
designed. The performance of this new Internet of things technology used in
modern agricultural is test by Amazon relational database service (RDS) and
ZigBee perception network. By analyzing the Internet of things related technol-
ogies and agricultural modernization, the integration framework of the Internet
of things, cloud computing and data mining technology in the field of modern
agriculture are proposed. Through the modern agricultural Internet of things
monitoring system, the Internet of things intelligent gateway, cloud based re-
search and construction of large data analysis and data mining projects are veri-
fied. The experimental results show that the relevant parameters of the model
are obtained by training about 70% of the original data after adopting the cloud
computing. Based on the above finding, it is concluded that the open Internet of
things platform needs to be supported by the powerful computing resources. In
addition, the cloud computing technology is suitable for the development of the
Internet of things service platform.
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1 Introduction

Modern agriculture refers to the social agriculture with modern science and tech-
nology, the means of production and scientific management methods provided by
modern industry. The development of modern agriculture mainly consists of two
aspects. On the one hand, it is to equip agriculture with advanced science and tech-
nology and production factors so as to realize the modernization of the means and
techniques of agricultural production [1]. On the other hand, it is to realize the spe-
cialization, socialization, regionalization and industrialization of agricultural produc-
tion through the modernization of agricultural organization management [2]. In order
to realize the modernization of agricultural production and organization management,
the introduction of Internet technology has become inevitable. In this regard, the real-
ization of agricultural modernization has made considerable progress in the adoption
of technologies such as Internet of things, cloud computing, and large data analysis

[3].
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In modern agricultural production, the perception equipment of Internet of things
technology is used to collect the perception data such as light intensity, environmental
temperature and humidity, soil pH value, soil fertility and crop growth status. After a
series of processing, the data is uploaded to the support layer of Agricultural Internet
of things cloud platform through the network layer. Through the use of cloud compu-
ting technology for real-time analysis of the perceived data, the Internet of things
cloud platform will make intelligent decision-making feedback [4]. This process has
realized the real-time monitoring of agricultural production and the automatic control
of agricultural production equipment, so that the crops are always in a good and suita-
ble growth environment [5]. Agricultural production has gradually shifted from a
production model centered on manpower to an isolated machine centered on infor-
mation and software. Through the precise control of agricultural use, water use, ferti-
lizer use, and the precise control of livestock and aquaculture, agricultural waste and
pollution are reduced. Disease prevention and epidemic prevention and control are
also gradually strengthened, which promote the agricultural production and realize the
meticulous management of modern agriculture. Agricultural Internet of things and
cloud computing technology can also be applied to the logistics, transportation and
traceability of agricultural products. This process has realized the management of
agricultural products from production, processing, warehousing, transportation, distri-
bution and sales [6]. It not only ensures food safety, but also promotes the intensifica-
tion, scale and standardization of agricultural products.

2 Literature review

Since twenty-first Century, some countries such as China, Europe and the United
States have carried out the application research of Internet of things in the agricultural
field. Some achievements have been made in the fields of agricultural resources utili-
zation, agricultural ecological environment monitoring, agricultural production and
agricultural product safety supervision. At the same time, it promoted the develop-
ment of related information industry and its standardization [7].

In recent years, in the field of agricultural resources monitoring and utilization,
some countries in Europe and America, as well as in China, have gradually estab-
lished a relatively complete monitoring and utilization system of agricultural re-
sources. These new systems can better realize the monitoring of crop growth, soil
moisture, agricultural natural disasters, agricultural meteorological parameters and
agricultural ecological environment. In Hawaii, for example, agriculture is the main-
stay of its economy. But the shortage of water resources has been a threat to the local
agricultural development. The state government has built up an advanced farming
irrigation system through the use of Internet of things technology [8]. Projections of
rainfall have been carried out by satellite data. Through the Internet of things and data
fusion technology, the whole process of water resources rational allocation and trans-
portation process is realized, thus realizing the monitoring and rational utilization of
water resources on the island.
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In the field of agricultural ecological environment monitoring, some countries in
Europe and America have established a monitoring platform for agricultural ecologi-
cal environment which can cover the whole country by using sensing technology,
Internet technology and information fusion technology, ensuring the sustainable de-
velopment of agricultural production [9]. For example, almost every state in the Unit-
ed States has established a fairly perfect monitoring system of water, soil, air re-
sources and environment, and realized the real-time detection of agricultural ecologi-
cal environment [10]. Some European and American countries such as the United
States, Australia and other countries have applied extensive fine management
measures in the fields of crop planting, precision operation, facilities, agricultural
environmental monitoring and irrigation and fertilizer control [11]. For example,
many farmers in Australia use remote sensing satellites to monitor the growth of
crops. Through the geographic information system (GIS) and satellite positioning
(GPS) technology, the efficient cooperation of combine harvester is realized. In our
country, a series of application systems have been developed in the fields of soil envi-
ronment information acquisition, agricultural equipment perception, data collection
and automatic control, and good results have been achieved [12].

3 Methods

3.1 Requirement analysis of system intelligent gateway

The Internet of things gateway is an integral part of the Internet of things applica-
tion system. As a link between connection aware network and traditional communica-
tion network, it needs access to a variety of cognitive networks. The ability to convert
data between different protocols, access to the Internet quickly, and the ability to
control and manage perception devices are required.

1. Perceptual network access: The perceptual network is an important part of the im-
plementation of perceptual data acquisition. The gateway of the Internet of things
needs to have the access ability of the sensing network, and collect the sensed data
acquired by the sensing network, which acts as the coordination node role of the
sensing network. It has the interface to communicate with the nodes of the sensing
network, and then realizes the connection with the whole perception network.

2. Multiprotocol data conversion: The protocols used in the Internet of things gate-
ways and various sensory networks are not the same. The essence of two-way data
exchange between the gateway of the Internet of things and the perception network
is to realize the conversion between various transport protocols. The sensed data
collected by the sensing network is sent to the gateway. The gateway parses the da-
ta and then packages it into packets to be transmitted to the Internet of things cloud
platform via the internet.

3. Rapid access to the Internet: The Internet of things connects the perceived network
to the Internet, enabling the perception of data from the perceptual network. The
value cloud service platform is delivered via the Internet, enabling connectivity be-
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tween the perceived network and the internet. As a result, Internet users are able to
see the status of devices running in the gateway at any time.

3.2 Perception network based on Zigbee

ZigBee is a low power LAN protocol based on the IEEE802.15.4 standard. ZigBee
is translated as "violet bee", which is similar to bluetooth. According to international
standards, ZigBee technology is a wireless communication technology with short-
range and low-power. It is characterized by close distance, low complexity, self-
organization, low power consumption and low data rate. It is mainly suitable for au-
tomatic control and remote-control field, and can be embedded in various devices. As
a short-range wireless communication technology, ZigBee network can provide wire-
less data transmission for users conveniently, so it has very strong applicability in the
field of Internet of things.

33 Video surveillance based on motion detection

In our modern agriculture network monitoring system, a video surveillance module
is designed. Through video surveillance, users can understand the growth of crops in
real time, and monitor the actual operation of the Internet of things equipment. With
the help of raspberry branch gateway's rich expansion ability and strong computing
power, remote real-time video surveillance is successfully realized by using USB
high-definition camera and open source software motion. Combined with the simple
head made by stepping motor, the function of remote control rotating camera is real-
ized.

4 Results and discussion

4.1 Large data analysis based on Cloud Computing

In the Internet of things applications, the data generated is massive. If the Internet
system has 10000 sensors to collect data every 5SS, then the system will be able to
reach hundreds of billions of orders of data one year only in sensor data. Dealing with
such a large amount of data will be a major problem for the system. One of the basic
functions of the system is to provide users with real-time sensing, data query and
statistical functions. It is not advisable to query and analyze data directly from a large
amount of data for each request, which will take up a large amount of disk, IO and
computing resources. At the same time, the delay is not acceptable. As a result, the
Hadoop large data analysis hosting platform service EMR (Elastic MapReduce) pro-
vided by Amazon has been adopted. As shown in figure 1, the EMR timed operation
is used to periodically analyze and calculate large data in the DynamoDB database.
The result is transferred to the partition table of Oracle. It can improve the quality and
response speed of the system service by Providing data query service to users through
Oracle.
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Fig. 1. System large data analysis and machine learning process

A typical example of large data analysis in the system is the average hourly value
of the perceived data stored in the NOSQL database DynamoDB. When users want to
query the data movement of their perception device over the past 48 hours, the system
should not query all the data points within 48 hours to the user. Because the number
of data generated by such queries might exceed 100 thousand. But if the system re-
turns the average value per hour after data analysis, then it's up to 48 data points,
which is sufficient for viewing data trends.

4.2  Architecture analysis of basic software

Raspberry faction gateway operating system uses Debian based Raspbian and the
Linux Kernel Technology (the core of the operating system). But most of the underly-
ing operating system tools come from the open source GNU project, which is also
known as GNU/Linux. It was the first Linux release using a package management
system, making installation and removal of software easier. Debian GNU/Linux
comes with more than 29000 packages, and the precompiled software is wrapped up
in a good format for installation on the computer.

In addition to using open source operating system, the system gateway also uses a
lot of open source software or library files. For gateway hardware 10, 12C, SPI, the
RPi.GPIO WiringP1i is used. PySerial is used to monitor motion based video. In addi-
tion, many modules of the system, such as python, shal and modules provided by
HTTP are used. The entire architecture of the gateway is shown in figure 2:
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Fig. 2. The overall structure of the gateway

4.3  Analysis of monitoring system of Internet of things in modern agriculture

The modern agricultural Internet of things monitoring system is developed on the
J2EE platform. The system needs to be run on an application server that supports
J2EE. The common ones are paid WebSphere, WebLogic, open source, free Jboss and
Tomcat. Through the comparison of these application servers, open source, free re-
sources, low occupancy and high concurrent Jboss are used as the application servers
of the system. In the Internet of things applications, there will be very high concurrent
connection requests. Therefore, Nginx is used as a front-end web server to separate
static and dynamic resources, and realize the load balancing of the system using its
reverse proxy function. Since the functional modules of the system are based on the
session mechanism, it is necessary to consider the implementation of multiple Jboss
instances while implementing system load balancing. With the high scalability of
EC2, our hardware and software resources can be adjusted at any time according to
the system load level, so as to ensure the normal operation of the system. The de-
ployment structure of the whole system is shown in figure 3.
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Fig. 3. System deployment diagram

4.4  Experimental result

Cloud computing technology is the cornerstone of the development of the Internet
of things. It promotes the development of Internet of things mainly from two aspects.
First of all, cloud computing is the core of the Internet of things, and it is possible to
use cloud computing model to make real-time dynamic management and intelligent
analysis of all kinds of objects in the Internet of things. RFID, wireless sensor net-
works and other new technologies are fully used in the industry through the Internet
of things. It connects all kinds of objects, and gathers and analyzes and processes all
kinds of real-time dynamic information collected by Internet through the Internet of
things support platform.

In our modern agricultural Internet of things monitoring system, the system will be
built into an open agricultural Internet of things service platform, providing data stor-
age, large data analysis and processing functions. At the same time, the mqtt message
service platform has been established to realize the transmission of messages in the
manner of security, stability and low resource occupation. The Internet of things plat-
form belongs to the support layer in the layered structure of Internet of things. Based
on this platform, users can develop low cost, safe and stable agricultural networking
applications with large data analysis capabilities. In order to realize these functions,
the open Internet of things platform needs powerful computing resources to support.
Therefore, cloud computing technology is used to develop the Internet of things ser-
vice platform.
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5 Conclusion

In view of the coming big data era, combined with the Internet of things, cloud
computing, big data and other technologies, the demand for agricultural moderniza-
tion has been brought into deep application research. Through the modern agricultural
Internet of things monitoring system, the Internet of things intelligent gateway, cloud
based research and construction of large data analysis and data mining projects are
verified. The main achievements are as follows: First, the demand and future direction
of agricultural modernization in big data era are analyzed. Second, the scientific idea
of combining Internet of things, cloud computing and big data with modern agricul-
ture is put forward. Then, the overall framework of the modern agricultural Internet of
things monitoring system based on cloud computing is designed and constructed.
Third, open source hardware tree is used to develop a low-cost, stable and extensible
intelligent gateway for Internet of things. By integrating the ZigBee module, wireless
sensor networks are constructed, which successfully realize video surveillance based
on motion detection, acquisition and uploading of perceptual data and remote control
of equipment. Finally, the public cloud service is regarded as the basic hardware and
software platform of the modern agricultural Internet of things monitoring system.
The use of IAAS and PAAS services provided by cloud vendors reduces the difficulty
of system development, and makes the system more stable and low cost.

Although the cloud based Internet of things online monitoring system proposed in
this paper is very innovative, there are still many improvements. First, according to
the design concept of the modern agricultural Internet of things monitoring system
based on cloud computing, the function of the system needs to be improved. Second,
several exemplary applications should be constructed to push the application of ani-
mal networking in agriculture. After accumulating enough data of Agricultural Inter-
net of things system, the modeling method of relevant functional requirements is
further studied and tested to promote the application of large data analysis in agricul-
ture.
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