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ABSTRACT

Precision agriculture is an agriculture that collects and manages growth data and environmental data of crops
or livestock, and creates an optimal growth environment based on it, and refers to agriculture with a concept
similar to smart farms. The purpose of this paper is to combine the cloud-based precision agricultural
management system with a farm’s smart farm using public data from the Rural Development Administration’s
item management manual to enable systematic operation. Farm as a service (FaaS) technology development is
necessary for farm cloud services. Based on the analysis or collection results of crop growth, disease
prediction, and abnormal operation of IoT equipment from the smart bed system, producer services such as
disease management, growth management, and resource management are provided based on the cloud. Through
the development of a cloud-based precision agricultural management system, it ultimately resolves information
and system imbalances by resolving price barriers, secures an eco-friendly precision agricultural foundation
through intelligent drainage management, and lays the foundation for expanding profit models such as

cloud-based shared services.
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Table 1. Functions of the monitoring system
The third
Pri Second:
nmz.iry econ.ary round Detailed description
function| Function .
Function

It shows information on the
status of equipment in the
equipment |greenhouse (equipment

status |classification, equipment name,
information |operation  status,  equipment

check |status, abnormal cause, control

uUonRULIOJUT
sme)s juowdimba

status, current value, unit,
collection cycle).

It shows the information of
greenhouse [sensors in  the  greenhouse
sensor |(equipment name, operation
equipment status,
check abnormal cause, current value,

information |status,

unit, collection cycle, etc.).

real-time

information .
The real-time measured average

maximum |The maximum and minimum

value of
2 value of the selected greenhouse
=4 greenhouse . .
g sensor is shown in chart format.
8. sensor
5
e search chart
% greenhouse
= sensor
=3
g

and measurements of the selected
minimum |greenhouse sensor are shown in
value chart format.

UONBULIOJU]
UOIOJ[0D IOSUAS

inquiry
chart

check chart
of
greenhouse |The measured value of the
sensor  |selected greenhouse sensor is
measureme |displayed in a chart format
nts relative |compared to the set value.
to the set
value

) . i " It is shown in the chart and
equipment | equipment .
quip X quip . |chart format of malfunction
malfunction | malfunction |, . .
. L. . |information of each equipment
information | information |,
in the greenhouse.
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Table 2. Functional of equipment control system
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Table 4. Functional of Farm Management System

Pri S d The third Pri S d The third
rimar; econdar . . rima econda . L.
R Y K Y round Detailed description ‘ry K Y round Detailed description
function | Function R function| Function R
Function Function
Information on control
g equipment in the greenhouse inquiry of
2 |(equipment name, operation informati |inquire pest information about
(=] .
-‘é g S g status, equipment status, o on on [cultivated crops
=. =. =3 13
5 g 3 .‘-; abnormal cause, control status, Q pests
= E. . . . 173
e g E date and time of final operation) . :
o - @ |and control equipment are ] 3 . .
§ § 2 " ) qup 5_ 2‘ after taking a picture of the
2 man ntro . . .
3 3 anuatly controtie g 2 a request |cultivated plant, send it, and
g = § The details of the control g o for illness|request a disease diagnosis of the
= =S = . . = 2
g g g history of the control equipment g “% crop
B g = é in the greenhouse (equipment 5 Z. inqui
g g % o |classification, equipment name, S ot? tlz inquire the results of disease
“3 E‘ final operation date and time, é result of diagnosis received through the
.é’ % operation command, operation u% iilness photo analysis algorithm
5 B |result) can be inquired. g
% crop management of crop protection
- g . _|agent information (classification
R 2~ O - 1o o) = tect:
= —ﬁ' =D BHZ]"Q: HHX] EC, & E%L(EC, pH), HH "]14 g protectiof of protection agent, protection
- managem
SHEC, pH) o] glck wal thE £4le] A Sl 2| frame, amowt of manure, etc)
- - 3 S B. used by farmers
H5 Al=g 3zt DB A 2 = s esh, 2 R
2 A=P 2. £ other .
X{]l/q tﬂ"]ﬂi% c:*—l/‘]"%]:, %ll:—, =55 CO2, %E S ] g g . management of other farmin;
2 farmin, & e
o]r/]ils-lﬂ . e activities (work name, work date,
A . operations .
Coane ol 1l AL managem work details, etc.) used by
FUEHEE ARE A 7EX)7F 9l AR Al O | ¢ rmers
_ ent
H AR, AN eaks AR ol w3t

AR, A 5
7% wWAE % 13 2
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Table 3. mart Farm Mobile Services

Description Detailed description

sensor measurement value inquiry

sensor service query sensor measurements by

period

control history inquiry

control services enter equipment control

information
monitoring Lo .
. check monitoring information
services
growth growth information inquiry
information

inquiry of pest information
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Fig 1. Basic Plan of Mobile App for Growth Quality
Service Measurement

” 1. sugar content measurement,
) spectral data transmission (BT)
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application

_P-1.00 2. send spectral data,
measuring instrument farm ID,

5. ission and pti time
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4. Transmission and reception (ezCloud)
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Fig. 2. Growth Quality Service Measurement Mobile App
Service Flowchart

Management | |PaaS common Service Development
tool
web console, CLI latform account, N
P permissions by Platform e-government Mobile
group,

authentication exccution Securty, integrated ommon doud
measuring usage. environment by authentication components development tools

independent program language

execution

management of emvironment

development

environment service routing
senvice regisration) | | 50 5orge statistics, reporting,
operational managing =
monitoring systems Ezfarm plugin
workflow [ cash ] management cloud lfe cycle

intelligent
log collection resource

communication, digital asset
analysis management interface management sallite3

[ Private Cloud |
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Fig. 3. Overview of Configuring a Private Cloud-Based
Integrated Development Environment
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Table 5. The overall structure and components of a
cloud -based integrated development environment

Overall structure and components

Implementation Tool Test Tool
Common
Component
Debug Mobile IDE

Batch IDE

Conf. & Change Mgt. Tool

Test Reporting

Unit Test

Batch Test

Deployment Tool

Configuration Change
Management

Management

Deploy

provide development environment for each

Impl ti
mp P:rn;eollla ron developer, such as debug, test, and program
development
helps create programs for individual batch
Test Tool tests and unit tests for development

programs

Configuration & . .
provides issue management, shape

Change e .
identification, version management and
Management L.
Tool monitoring tools for development programs
Deployment provides continuous integration (CI) and
Tool server transfer-related tools

How to Imple Mobile Services

@ for the mobile web, services are provided through a browser
built into the mobile terminal
- utilization of standard technologies such as HTML4, HTML5, and CSS

i service e-government User experience environment
Mobile provider standard framework (Mobile UX)
Web User
(mobile single) Mobile Browser

® mobile apps require a single-shot, dependent deployment
- Redundant development by terminal and OS is required (using
dedicated SDK)

In the case of mobile apps (native apps), mobile web apps are
implemented as mobile web apps because they need to be built
dependent on the SDK of mobile phones

SRR N BRI
Fig. 4. How to Implement Mobile Web App

han

G

PhoneGap JavaScript Engine PhoneGap Custom Plugin

a PhoneGap Custom

PhoneGap Native Engine Native Plugin

27 5. el 99 PAE
Fig. 5. Mobile Web App Configuration Diagram
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Table 6. Describe mobile web app configuration
components

Sortation Description
Mobile
Web custom JavaScript, HTML, CSS
Application

PhoneGap | implemented and delivered in JavaScript
JavaScript | (for device API control)

Engine cordova(PhonGap).js

Native Code for inheriting WebView by
PhoneGap platform and linking with Mobile Web
Native Application
Engine cordova(PhonGap) jar,
cordova(PhoneGap).framework

JavaScript code for Plug-In (adding for
extension)

Phone Gap | include JavaScript Plug-In (Custom)
Custom

each platform has a different Native code

plug-In configuration for the plug-in.
JavaScript configuration might be more
different.
PhoneGap
Custom platform Native code for Plug-In (additional to
Native enhance functionality
Plug-In
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No| Description API Format

w.w3.0rg/2001/XMLSchema-instance”>
<con>AGQyAAACEA0AAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAA==<[con>

</m2m:cin>

Command
Registratio
n Request
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r
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Fig. 9. APl for cloud-based single-acting greenhouse
environmental monitoring system
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Table 7. API development for system implementation

No| Description API Format

[response body]

<m2m:cin  xmlns:m2m="http://www.onem2
m.org/xml/protocols”  xmlns:xsi="http://ww
w.w3.0rg/2001/XMLSchema-instance” rn="4
Equipment | -20161121073245108712V">

Common <pi>/mobius/10.10.10.1/status</pi>
Container <ty>4<fty>
<ri>/mobius/10.10.10.1/status/4-201611210
Equipment | 73245108712V </ri>

1 list, <ct>20161121T073245</ct>
operational <1t>20161121T073245</1t>
status <st>0</st>
inquiry <mni>9007199254740991</mni>
(Recent <cs>84</cs>
Status) <con>BAgACQAyADMAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAA==<[con>

</m2m:cin>

Controller | [request body]

container <?xml version="1.0" encoding="UTF-8"?>
<m2m:cin  xmlns:m2m="http://www.onem2
Control m.org/xml/protocols”  xmlns:xsi="http://ww

[response body]

<m2m:cin  xmlns:m2m="http://www.onem2

m.org/xml/protocols”  xmlns:xsi="http:/fww

w.w3.0rg/2001/XMLSchema-instance” rn="4

-20161109171315716j4Q6">
<pi>/mobius/10.10.10.1/ctrlres</pi>

Controller <ty>4<jty>

container <ri>/mobius/10.10.10.1/ctrlres/4-201611

09171315716j4Q6</ri>

Control <ct>20161109T171315</ct>
<1t>20161109T171315</1t>
<st>0</st>
<mni>9007199254740991</mni>
<cs>84</cs>
<con>AAAyAAABAB4AAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAA==<[con>

</m2m:cin>

w

Command
Registratio
n Response

[request body]
<?xml version="1.0" encoding="UTF-8"?>
<m2m:cin  xmlns:m2m="http://www.onem2
m.org/xml/protocols”  xmlns:xsi="http://ww
w.w3.0rg/2001/XMLSchema-instance”>
<con>AGQyAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAA==</con>
</m2m:cin>

Controller
container

I

Control
Command
Status
Request

[response body]
<m2m:cin  xmlns:m2m="http://www.onem2
m.org/xml/protocols”  xmlns:xsi="http://ww
w.w3.0rg/2001/XMLSchema-instance” rn="4
-20161121063650781CVCe">
<pi>/mobius/10.10.10.1/ctrlstatres</pi>
Controller <ty>4</ty>
container <ri>/mobius/10.10.10.1/ctrlstatresf4-201
61121063650781CVCe</ri>
Control <ct>20161121T063650</ct>
Command <1t>20161121T063650</1t>
Status <st>0</st>
Response <mni>9007199254740991</mni>
<cs>84</cs>
<con>AGQyAAABAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAA==</con>
</m2m:cin>

W
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