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Technical Development for Practical Application of
Total Automation System of Swine Housing
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SUMMARY

I. Title

Technical Development for Practical Application of Total Automation

System of Swine Housing

Il. Research Objectives and Significance
1. Objectives

It's a pressing question to enhance productivity by technical development
for strengthening the international competitive power and developing the
domestic pig industry continuously. Some of problems in a pig farm that we
are now confronted with are shortage of labor by 3D evasion phenomena
and rise in production cost by wage increase. Therefore, the present research
was proposed to strengthen the international competitive power and break
evasion phenomena of pig labor through development of total automation

system (TAS) suitable to our living environment in a pig farm.

2. Significance
e lots of substitution effect of imports through localization of total
automation system suitable to our living environment
e maximization of productivity by man-power saving
e prevention of a disease by environment improvement

e upbringing of a pig industry by sloughing off old prejudices(3D)



Ill. Research Contents and Scope

1. Contents

e establishment of standardization of automation/mechanism system
in a pig farm

e development of hardware for total automation system by experiments
for field application

o development of software for total automation system by experiments
for field application

e development of interface techniques for total automation system by
experiments for field application

e development of optimum total automation system through a pilot
model

® economical evaluation

2. Scope

For two years we have developed the software and hardware that can
monitor, order and report all of the states in a pig farm by a personal
computer. During the first year, the total automation system was installed
and verified the propriety about field application of developed software and
hardware. During the second year, the optimum total automation system was
developed by propriety test in a pilot model. Detailed research ranges are as
follows :

® establishment of standardization of automation/mechanism system

e development of hardware for total automation system by experiments

for field application

- hardware design
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- hardware manufacture and installation in a pig farm
e development of software for total automation system by experiments
for field application
- software design
- experiments for field application
e development of interface techniques for total automation system by
experiments for field application
e development of optimum total automation system through a pilot
model

e economical evaluation

IV. Results and Suggestions on Utilization of Results

1. Results

o establishment of standardization of automation/mechanism system
Optimum automation/mechanism system was determined in consideration
of the following items.

- man-power saving

minimization of a disease by environment improvement

minimization of the path of flow for workers

economic automation/mechanism system
e development of hardware for total automation system by experiments for
field application
In order to develop the hardware that can monitor, order and report all
of the states in a pig farm by a personal computer was designed,
manufactured and installed the main control. panel, switch box, control circuit

for each system and PLC diagram. A pig farm for field application is

_11_.



composed of two farrowing barns.
e development of software for total automation system by experiments for
field application
Inder order to develop the software that can control all of the hardwares
in a pig farm by a personal computer was designed and programmed in
consideration of the characteristics of software, operation environment, flow
chart for each control system, main and subsidiary menus etc.
e development of interface techniques for total automation system by
experiments for field application
In order to develop the techniques for interface software and hardware
was designed, manufactured and installed A/D, D/A Converter, digital 1/0,
R5232 and modem etc..
e development of the optimum total automation system through a pilot
model
In order to develop the optimum total automation system was designed
and manufactured a pilot model. After a supplementary test through this

model, We verified the propriety of total automation system.

2. Suggestions on utilization of results

The present research was performed to enhance productivity by technical
development for strengthening the international competitive power and
developing the domestic pig industry continuously. The optimum total
automation system that has been developed in this research can be directly

installed and used in a pig farm. A patent application for this development

has been submitted.
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Photo. 2. Main Control Panel WX (PLC %®%§)
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Photo. 3.
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Photo. 8. Zt% #7|(FdY), X Ao A|a¥

(F= AE AT = AA)

_52_



Photo. 9. ZHF 7] R ExAA o] A€
(7] R Ex AAE AT GEYol ZA Al2q)

_53_
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Photo. 12. 2t& EAF 22 4 & A A2¢
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Table 3. F3}A Menu (figure 33 #x)

7 3a
Menu

3 Menu

7]

ol

o A4 (F1)

FE2aYe Agy AlY

o A} A o} (F2)

CEAL AERE FAIStT HAA % Ao sbe

o A &3 2 (F3)

iR 28A AF P AR AsA) B &3

o FA| 4 el(F4)

A2Y AN FHUE HRid Tz BA(LE,

57014 2% 4d F)

o 7] & ¥ W(F5)

c2Egx9 ¥E AL 7)1F BHse] g

24 A7 b

o ERROR(F6) s o) o4k MAA EE FALG MY
BAYA] o]F 7]E 1

o FH(F7) -2 Ay 58 7E un

o 5= £(F8) » DOS Shell 71%

sAol 71EA W B4 RE(RE/5E) AA

o B 1A4(F10)

ks

-2E RS 2 Anwe § 2oNg

s 2

o 7]EHF11 F12)

7% 8L 4% Menu

(NOTE : F#¢] ¢}n] --- Function Key)
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Table 4. B3} Menu (figure 34 %)
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Menu
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o AFA - Z2 9] ALY MY
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.« 287 - SR LA FAEA
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o x| de -ex
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- 4% Az
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SGEIE .
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o A c T rgego) ]
- A% A9 SAx At wyg dY
(RAE/%5F)
- 7hg7)
S R
- grsa
- EnAA A
- AAnEdg
S E R L C R AL AFAENL I EEE,
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)
-2 R gE
» Byl A g
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o A
- E7t4
AR E A A AR
- %2713
-ygw +vlex2 Hay Ve 44"
oy TN FEEFEAANES 2 AEB 5
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o 7} E} » 715 &3 Menu » 2% &AL A% Menu
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Table 5. 3 Menu (figure 36 ¥} =)

5w
Menu

F3H Menu

7]

of

o AP XM (F1)

-Z2a3e 7)e d Ay A

o =AM A| o) (F2)

CEAL GHE ZAED "aAl £F Ao b

o Al F2(F3)

-2 e HEAl Al € AlE dEA FAl &3

o ] el (F4, F5)

s A2 AHE sdd B2 FARESE,

A A5 4§

CEA ASH 2w 2F A4 R A5 3AY

o LAYOUT(F6)

A &l Layout
o ERROR(F7) *Error ¥4 Ay 57 V& w3
o 4 B.(F8) %4 Ay 5& 7% B9

o 7] & B T (F9)

o 44 (F10)

o H it XM(F11)

e

o = ~(F12)

» DOS Shell 71%

(NOTE : F#9 9Jv] --- Function Key)
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Table 6. 2Z3%H Menu (figure 37 & =)

2
3t
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3 Menu B E3E Menu 7 5
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...... uHy ~u¥°*i aﬂn} & 4
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o 3] 4te) - 2%
- gk
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o Layout cHMAEH Al cEA AREE Al A g
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/t‘lttttttt‘t.tlt3.‘t“t‘l‘“t‘l‘ttt‘3.“lttttt’t"‘tttltt‘t“‘/

/* +/
/* Total Automation System(TAS) +/
/x Z====s=-=z=-=z=z==Z-=z-z=S====-—=—====== a/
/* AFAddi et 7)1 204 Al 3 8w +/
/* ¢ T o */
/* «/
/+ - 19984 69 - s/

/‘ttt3383‘3"tt#**#*‘8‘t“i‘ttttt‘tt‘t‘ttt““‘t“t‘tt‘t/
sinclude “modeltas h”
extern unsigned _stklen = 65000U:
typedef struct _Vlenuf

char name{14}):

bool massege:

bool press:

int x1. vyl x2. y2. w.
Menu.
typedef struct _BA {

int x1. vl x2, y2. wi

beol s:
I BA:
typedef struct _TT {
char name{14).
int xl. yl. x2. y2
bool tths

} TT:
typedef struct _WeightL{
unsigned int bottom. top:

bool pass:

} WeightL.

static Menu Man(13) = {
{"N\0". 0. 0. 1. 460. 18, 478, 1},
{"FLSSH\". 0. 0. 42. 47. 163. 1682}
{"F2.SSH\0". 0, 0. 186. 47. 307. 1682}).
{"F3.SSH\0". 0. 0. 330. 47. 451. 168.2}.
{"F4.SSH\(", 0, 0. 474. 47. 3%, 1682).
{"FS.SSH\0", 0. 0, 42, 180. 163. 301.2},
{"F6.SSH\0". 0, 0. 186. 180. 307. 301.2}).
{"F7.SSH\O". 0. 0. 330. 180. 451. 301.2}.
{"F8.SSH\Y", 0. 0. /474, 180, 3%5. 301.2}.

Figure 40. 708 AZE9|oje] Y4B
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7}. System block diagram for TAS [figure 41]
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Figure 41. System block diagram for TAS
- 89 -




X 6 Z Pilot Model2 =3t %X =Al MXSF
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Al2E JHE

A1 d M4
47 AgolA golshl 4¥E £ YT BANY FHRALE, ¥E, 7
2 %), APAEE, A5 5) £ 4A dAsAA JHEA A58 =g,
ZE

o} @ QlEso]s BE Sof gud Ad 4R AT £ A& Pilot

Ao

Modele $3te) 84 43 4gel We v 482 982y 54 4
4 B4 AT A29e ALstad

A 2 A Pilot Model 44

Pilot Model & A #38l7] Y8ty o & HAEE At
7} E&AF A2HE 3} Pilot Model &A% [figure 42]
) A 2239 Ag7] F2 [figure 43]
) =4 Ao} Al2"el ¥ Diagram [figure 44]
2h) EAF Alo] Alxd AR 2 =X [figure 45]
ob) 2538 AE ol A wx UL [figure 46]
B}) Pilot Model A1&® QIEj#ol2 2% [figure 47-57)
(1) FolAlo] A" [figure 47)
(2) ExAA A= [figure 48]
(3) #71Ao A2 [figure 49]
(4) AdAo Al29 [figure 50]
(5) vi71Alo] Al2¥ [figure 51]
(6) ¥4
(7) dAlo]l Al 2# [figure 53]

°«

A} Al2" [figure 52]
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(9) Exxao A2~ [figure 54]
(10) 28t A Ao} Al2= [figure 55]
(11) ZAFE 2} Model?tel Al [figure 56]

(12) A FE 2} ModelZte] Al2¥l(event generator circuit) [figure 57]

A 3 A Pilot Model )z}

ol HAxd ot rh&ol AF3 Pilot Modelg A &std EAL AzH§
B Alasle] Yol ol §stu.

7 A 24§38} Pilot Model 2 & A& [Photo. 14] : (figure 42 #%)

Al 4 A Pilot Modele 53 HAFE Ao B
43

AA BN 1AM ez AFE AAE st=do] R ATES
2 A% 2337 dsta 13 @ APolA golshl 2P F A: PR
Aelel #7389 ST BE vY AYS FHstd HH BAFH 2L
il i as 3

7h HH EAL WAFE A2FEEd S £2) [table 9]

) A AL AAES AlAR(AZEY O £ 7) [figure 40]
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(a) A A28 Aol AFH Al&E

(b) Pilot Model A&

Photo. 14(a)(b). =4} #2153 Pilot Model 48 AF3
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(c) Pilot Model &=
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(d) Pilot Model $&9
Photo. 14(c)(d). &A} A 2}F 3} Pilot Model A48 AR
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Table 9. ## EA}

Aagst AlA"E e B )

HY AFa Ao} A2y

HE M
e EAF Al
78 Az 9 it A
CEAA 9A ¢ SILO ZA Al=dg * &3} Level Sensor
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