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Abstract 6 Z
%ﬁa)cin bo antitatively and

e cu t gircumstance is that

Domestic hog raising industry has been continuousl
gualitatively along with economic advancement. H
system on domestic sow specification managem nsuffiéient \With severe individual
differences, and the number of MSY remains_to low ¢ d to that of advanced
countries. To solve this issue, systematic specw%rion man%em nt technology is needed to
decrease the replacement rate of sow and'| e the pa ion and productivity. Through
the proposed QR code based sow specifi@%& management ‘system in this paper, it increased
the weekly management cycle of so desj ystem for systematic specification
management of sow. When pre cceede gh sow weekly management, 16 weeks
of pregnancy period stored i base ang-current date are added to provide expected

delivery date to user. When pregnancy fai is added with rut cycle 22 days to display
expected date of rut. T@w this,

increase the number of MSY and provide
convenience of user. , °
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1. Introduction

This Domestic aising industry has been advancing continuously not only
guantitatively alo economic advancement but also qualitatively through high-quality
safe pork prpduction. However, competition against hog raising advancement countries is
inevitable dug\tevopening of market from FTA (Free Trade Agreement) and domestic hog
raising ind str is experiencing difficulties due to increase in internal grain price [1-3].
Inhelco) parison of production amount with hog raising advancement countries, MSY of
Hd@s 26.5 and that of Denmark is 25, whereas that of Korea is 15.5 with low production
amount. The reason for the low sow productivity of our country is due to lack of systematic
specification management technology. In addition, there are many difficulties in managing
specification in real-time or obtaining accurate data because the majority of domestic hog
raising farms are doing sow weekly management and specification management manually [4-
6].

To solve this issue, systematic specification management technology is needed to decrease
the replacement rate of sow and improve the parturition and productivity. Accordingly, this
paper will propose QR code based sow specification management system for MSY
improvement to promote the enhancement of sow parturition and productivity.
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The QR code of proposed system is able to store high volume of information and print in
small space with excellent restoration capability and continuous function support. In addition,
it can restore damages in the range of each level of about 7~30% because of its superior error
restoration capability [7].

In the case where the QR code attached to sow room has been lost, its restoration is
possible and it can solve the difficulties of hog raising farm on the issue of using expensive
RFID tag. In addition, sow specification management is possible anytime, anywhere through
mobile device.

The proposed system extracts the key value stored upon recognizing the QR code installed
in each sow room and stores the registration information of sow by using the extgacted key
value. The registration information of sow consists of expected rut date, dail :‘%&i\take
amount, weight, back fat thickness and vaccine status and it is stored in hé%m ase of
integrated management server. On the expected rut date of sow, it pravi otification

service to user to allow artificial insemination at opti ribd , it provides
expected delivery date when pregnancy succeeded upon p cy status of sow
by user, and it provides the next rut cycle when &, ancy User can conduct
systematic specification management through PC smar as well as provides
convenience to user.

The composition of this paper is as foll hapter ex Iams the proposed system
composition diagram, process, class diagf: databas e and Chapter 3 explains the
implementation result of systematic so |f|c nagement system through PC and
mobile device. Lastly, Chapter 4 Wll@ﬁdet |th conclusion.

2. System Design
€ ‘Lnsggr,a&ign,‘,.s,erver J I

-

Web
Server

RNET

App
Server

J D;tabase
Figure 1. Diagram of the proposed sow breeding management system

Figure 1 is a composition diagram of the proposed sow specification management
system. The sow specification management system consists of sow room, integrated
management server and user. QR code is attached to each sow room and stored key
value is extracted upon recognizing QR code by user to store input information in
integrated management server such as the expected rut date of sow, daily feed intake
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amount and weight. The integrated management server used TCP/IP socket
communication to allow integration with PC, smart phone and database, and transmitted
sow information is processed according to format to store it in database. Through the
middleware of PC, users can management the sow specification within stall and
conveniently register and management sow information at anywhere through smart
phone.
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disparity of eating thickness e L) period cycle
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o
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estrous date @ delivery date

Figure 2. Dia r%&f the % ase table structure

Figure 2 is the database_table structu‘% agram of integrated management server.
The composition of tabl sists m ode extracted key value, daily feed intake
amount, vaccine statl ,'@&ight, ba t thickness, parturition, expected date of rut,
pregnancy status, expected deli date, rut cycle and pregnancy period. Since the
number of weani is de@@ne according to sow's daily feed intake amount, back
fat thickness & eight, itkequites the management of user. It consists of rut cycle and
pregnancy period table utomatically calculate the expected delivery date and
expected rut date accq& to pregnancy status.

Figure 3 is the s of sow specification management system. The user ID and
password entered&lly during login activity are transmitted to the JSP of web server
within inte d management server. It conducts validity test to check the consistency
between th%ord of data found upon searching data that corresponds with the user
ID tran to JSP and entered password. After the validity test ends, success or
fai% It is returned to user GUI at integrated management server and it moves to

sow ification management menu screen when succeeded and moves to login screen
once again when failed.

Using smart phone, user extracts the stored key value upon recognizing the QR code
of sow room and it’s in the database of integrated management server. Using the
extracted key value, user transmits input information such as the expected rut date of
sow, weight and parturition to integrated management server that processes and stores
the input information according to format. In addition, it provides notification service to
allow artificial insemination at optimal period on the expected rut date of sow. Using
PC and smart phone, user can systematically manage specification and improve the
productivity of sow.
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Figure 3. The process of.so@ed %nagement system

Figure 4 is a class diagram sh0W| relati @p between classes by showing the
method used of class |mpI stem. Initial user uses TCP/IP

communication to connect erver Afé; quccessful login, QR code key class is
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used to recognize QR code_to extract th value stored in QR code to transmit it to
Controller class. In Co r claw value extracted from QR code and input
information on so smitted t del class in get, post method. In Model class,
it is integrated m@data server to store and return the value entered by user
for output to

@

View Controller

public class MainActivity()

o N
public void enCreate() ‘
public boolean onCreateOptifggMe!
public boolean onOptionsitem! d()
public void newlingent(

protected void onARgivilyResult

public class PigManagementController()

PigmanagementDAO

protected void doGet()
protected void doPost()

public class PigmasterDAO()

public int insertPig()

public void updatePig()
public int selectPig()

public ArrayList selectPiglist()
public ArrayList selectPigList()

-

ServerDatabase

PigmanagementDTO

QrcodeKey

Q)Q

public class Qreodekey()

protected void doGet()

public class PigmasterDTOQ

private String pigNumber
int pigindex

private String pigSex
private String pigType
private String pigDfn
private String pigindate
private int pigRoom
public void get()

public void set{)

Figure 4. Class Diagram of sow breeding management system

3. Implementation

As for the program to implement the middleware of the sow specification
management system proposed in this paper, Visual C# 2010 Express was used. In
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addition, Eclipse Indigo version was used as a program for developing smart phone
application, and Apache-tomcat-7.0.42 version and Android 4.0.4 Ice-cream Sandwich
version were used as development environment. To recognize QR code, Open API was
used, and MySQL Database 5.6 version was used to store sow information in the
database of integrated management server.

Figure 5 is screen of the middle implementation of the sow specification management
system proposed. Upon recognizing QR code through smart phone, entered information
such as sow's daily feed intake amount, vaccine status, weight, back fat thickness
parturition, expected rut date and pregnancy status can be monitored at the us P e In
addition, it automatically calculates the expected delivery date and expe date
according to successful pregnancy of sow for convenient management ?‘

P o Sow Breeding Management System \ \:F @
Breeding Management \Weekly Batch Mans
e 'ﬁ.‘!ﬂ x)
Amount of Eating : «
Back-fat thickness : \
‘Q\ S
\

Vaccine :
We gh%i; Back-fa \
@3 kg 15mm, x penicillin

3kg 25 kg 1 penicillin
3 68kg 33 kg penicillin
’ \

Figure 5. Imm@tau ftﬁe sow breeding management PC client

\O system

Figure 6 |stple ion screen of the smart phone application of the proposed
sow specification ement system. Using left figure, sow's specification
information can b ged and inquired through sow weight, daily feed intake amount,
back fat thic vaccine status and parturition value for the specification
management w. Using right figure for the weekly management of sow, it has been
impleme allow artificial insemination during optimal period. Since rut cycle of
sow9 19=23 days and rut continuation time is only about 40~60 hours, there are many
case issing the optimal rut period. In the case where current date and the expected
rut date of sow coincide, it transmits notification message to user to allow artificial
insemination during optimal period. When sow pregnancy succeeded, the pregnancy
period of 16 weeks (112 days) stored in the database and current date are added
together to provide expected delivery date to user. When pregnancy failed, it displays
expected rut date by adding it with 22 days of rut cycle.

Copyright © 2014 SERSC 183



International Journal of Multimedia and Ubiquitous Engineering
Vol.9, No.4 (2014)

R |
Sow Breeding Management Application

= [
Sow Breeding Management Application

ID : admin ID : admin
Date: 20/3.11.22 Date: 20/3.11.22

Breeding | Weehiy Bateh ST W WERERding | Weekly batch
management

OR-Code
management management | management

Weight : kg Expected estrous date : I:l

fimount of Eating : IE' hg Expected delivery date : |:|

Bach—-fat thickness : mm Pregnancy status c

parity : \Zl Success ®

Uaccine : Failure ® V °

Estrous cycle : 22 date
Pregnancy period : 112 date ‘ 5
SAVE Lancel

Figure 6. Implementation of the s eedjn@a agement application

SN

Q
The current circumstance is syStem o \stic sow specification management
is insufficient with severe ind&&a differencesyand the number of MSY remains to be
low compared to that of advanced countfi€s. To solve this, systematic specification
management technology @eededw paper designed a system for systematic

4. Conclusions

specification manag tYef sow a eekly management to increase the number of
MSY of sow. PropoSe system,\artificial insemination during the optimal period of
sow is possibl \ as bee\@w ed based on QR code, it can solve the difficulty in
using expensi tag livéstock farms, as well as minimize the loss of bar code
attached in sowrrdom. | ition, it can provide convenience of user and is expected to

improve the number o of sow.
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