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A Study on the design of an IoT-based winch curtain automatic
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Abstract In this paper, we propose a study on the design of an IoT-based automatic winch curtain
control system for improving the environment of a livestock barn. The w automatic inch curtain control
system collects environmental data inside the livestock barn in real time to monitor temperature,
humidity, and precipitation status. Based on this, it automatically opens and closes the winch curtain
of the livestock barn to enhance livestock productivity and improve their health. In addition, it detects
dangerous situations such as motor overload, automatically stops the system, and sounds an alarm,
allowing users to respond quickly. To implement the automatic winch curtain control system, motor
control, communication, display, and keyboard circuits were designed, and a PCB was manufactured.
Afterwards, tests were conducted to verify the performance of the automatic winch curtain control
system. The stop operation time in overload situations was 0.096 s, and the fuse blowing detection time
was 3.39 s, achieving the target values. Additionally, the system was operated using a keypad, and the
display was confirmed to operate stably. Through these tests, the safety and functionality of the
automatic winch curtain control system were verified. It is expected that this IoT-based automatic winch
curtain control system will help improve the productivity and maintain the health of livestock in
livestock barns.
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Fig. 1. Winch curtain automatic control system
configuration diagram
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Fig. 2. Winch curtain controller interface pad
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chart
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Fig. 4. Winch curtain automatic control system
manual operation flow chart
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Fig. 5. Winch controller main circuit diagram

Fig. 62 9% AE A% Aol Alxde] B4R 3=
Zofth. RS 485(MAX485) F4l LES o[§3le] FAI
BE T4elglon] L & ol dig kel 6
o[ElE Zigbee FAIE olg3le] AofSIES shict.

735

BIARI01I(485 B) |

Fig. 6. Winch controller 485 — communication circuit
diagram

ERE, 9A] AE AE Aol Al2F 9] HAagEdo], 7]
He, REA0, ARHE =S At dasd
o] 32+ 4 bit Ho[HE 10W5E EAISH=S A5}
L, 7IHES S5 HolH de B ALEE S
o8 24T 4 =R 7|HE I2E A5

ZEA] 328 B3 SEFU BE7L EAHES 5t
AL, A7 AEI2oA PRI B2 AS AAS
H ZEA O] F=o] F2E B IS A Al2Eo] A
Aot s dAS

A AL A Aol AlLEY A S5 d=e
AC/DC W% 328 F4gsi3la o] Fre=HUS
A w25 SOA PR o eE Sl

Fig. 72 32 AAE vBoE Azt A 94 #
£ Aloj#-9] PCBolth.

Fig. 7. Winch curtain main control unit PCB



23]
=9

A eotel=RA] A243 4103, 2023

N

3 Qx| HE K= H|O| A|AE AB ZD}

SAE (A AE ZE Alo] A|AH0] A BEXAE F
Z—‘?’SF 1 —3—]-’ 15171 9Jste] 45 Al silth. Ald2
Aol AP=on AIF AHl= Digital
Oscﬂloscope DS05034AE AMESHITE st Al A
A & A7t F2 GA HE AT daEEe] &

BE Ao, d98 fEsE o A
& A F2E AR FAAR H HEEE AR
< SAck= YAoE AlFsilnh

B9 IHs} A FA] & AR &
2 BEXYE 1 sec o|He F T+
IE Fig. 8ol YeRHIT

=Z0]o
‘l“%—}\e

g 23 96 ms
A 2

A5t

3ii- Agilent Technologies

MON NOV 14 11:39:00 2022

Fig. 8. Measurement of stopping operation time in
case of overload

—

Fig. 9. Measurement of fuse blow detection time

736

F2 A PE A F2RE Y92 FHAR T 4
& AREE EA5iilen oo wE Aie Hah ARt
3.39 sec®, AT BHEAAY 5 sec o[ IS T
Aottt F= oA A& AR dist Ald A3kE= Fig.
90l UrEhgict.

S S 2248 ff dagdelst dgHoR
Sash=x] AFS 103] AAste] BE Ao g ZE
gelstgion fagdo] & AP Fig.

=

Ao

O]"—‘ =3

1097 YrER A

Fig. 10. Display operation test

AlE ATE SRI6E o, A o] BHAE BF
TR O olF Bl YA AE A Ao A|AHY
kgt ”Q’“% A5orrt. E3t, RSt gtk of
A7} Y= Tt Gelo] FA1E ARSSHE SAE 94 A
£ A2"} HweiE off 2 =4 A AL
2 AR A AEdF AARICR FAE] o] IS Al AR
52 A7 96 ms, = 94 A& /\]7} 3.39 sec?] A3

T AU o] Asf IFS} Aol 4l&3E 3ol 7t

O
pal

ok, TlAE ol olgsiol AATel HOHE B
Fg=At
3. 48
B ERolAE S U] 150 Ak 84S s

Sl 10T 714t 93] AE A% Ao} A28E A2kl
o 9K AZ A Aol A2BE FAl0] R, ST, 7
2 oj% 5] 84 Yoleg AXZEeR Sstel A%
ALL ABoz AWTORA FA WE 8L Mok
I HE0 A% D RS PRI BEE F
i

RlRkEl A|AEE AA RO
o F4 g 8



20tE 2AF 238 93 [oT 79 93] AE AF Ao AL A B A+

Al AAZIC R AElste] X AES HEsHA &S
t}. o]F &9l 7150l HH9 25 X 2AA A
2 5 UEs U2 A BFE ATl olvA] 5E
& FIAHAT

7129 AARE BlStE off 2 =olA] Akt
A AHL Zigbee BAIS 0]&5l0] A|AHIQ] HE AR
£ €011, AIAHIY o] golstH 7|&Eo] SAe] A

X

5 S A st REE FAA7]|AL o]F, HE
E TAAA AR HEA g8 4 JAES SH3iT
olg Bl et 22 AR AALE b, AlA
H9] ATt A4S Eo] ApEAE 7T

AA NA”Y 4 & 5 A5 Aol ohst A1E
= AAISIATE TR Ao HA] 57 AT 96
ms, = T4 A& A2 HA A 3.39 sec?] AR
Aot Eg, 7=t gASH o] 22 A] QFgAHoR
SA5H= Ao] EalEo] [oT 7]¥t AX| AE A5 Ao
A|A”9) AT 7154dE HE ST

0|9} Z2 0T 7|9k YA AE A& Alo] A|AH =
A9l 75 a]le] weh 912 ALY 52 Alojsta 7
A=A A AT dggoz Al #E9] Aot
A Aol 710 Ao R Z|ETt. E3L FAH] 8
7 W& Bl 7159 A7 AHE A7 A T
B IAES WE £ Qo] 7HEEY A /AT 384
Q FFE v AoE HAYHT) AFHoE B =
A AIREeE SAF AX] AE A Alo] A|AERR SAF B
o] BEAT KA A, 7HES] AR B8-S HH gt
of By Sdiell 7lofgtths Aol 297t .

¢

References

[11 'W. M Jo, “Livestock productivity according to environmental
conditions of livestock farms”, National Institute of
Animal Science, Sep. 2015.

[2] J. S. Lee, J. M. Cheon, K. L. Kim, S. Y. Lee, H. S.
Jeong, “Building a thermal stress prediction model inside
a livestock barn and case study”, Proceedings of Korean
Meteorological — Society, Korean Meteorological
Society, pp.548-549, 2013.

3] Y. D. You, K. H. Yang, K. H. Kim, M. H. Lee, “A study
on the system for creating an optimal livestock growth
environment based on smart livestock environment
data”, Proceedings of Korean Institute of Communications
and Information Sciences, Korean Institute of
Communications and Information Sciences, Jeju,
Republic of Korea, pp.402-403, 2022.

[4] National Institute of Animal Science, Alleviating and
managing livestock stress during high temperature
peridos, https://www.nias.go.kr/front/main.do
(accessed Sep. 7, 2023)

[5] J. H. Song, E. J. Park, T. O. Kim, “A Study on the
winch curtain control system for a livestock house
linked with IoT devices”, Proceedings of Korea
Academia-Industrial ~cooperation Society, Korea
Academia-Industrial cooperation Society, Daecheon,
Republic of Korea, pp.510-511, Dec. 2022.

[6] S. K. Jeong, H. S. Jeong, Y. Hyun, “Design of Smart
Ventilation Facility Control System based on Wireless
Sensor Network”, Proceedings of Korean Institute of
Communications and Information Sciences, Korean
Institute of Communications and Information
Sciences, pp.665-666, 2012.

[71 D. H. Kwak, T. H. Kim, A. N. Kang, S. M. Park, M. S.
Kim, K. J. Khil, J. N. Choi, S. I. Song, Y. S. Kwak
“Design of the Communication Protocol for a Stall
Management System Based on IT”, Journal of Korean
Institute of Information Technology, Vol.9, No.7,
pp.105-110, 2011.

[8] H. K. Kim, S. J. Moon, J. D. Lee, S. O. Choi, “Cattle
Shed Management System Based on Wireless Sensor
Network with Bio and Environmental Sensors’, The
Journal of Korean Institute of Communications and
Information Sciences, Vol. 38, No.7, pp.573-586, 2013.

)

Norman S. Nise, Control System Engineering,

Hongreung Publishing, 2015.

[10] J. H. Song, E. J. Park, T. O. Kim, Y. Y. Lee, “A Study
on the design of electronic automation winch curtain
control system according to livestock house environment”,
Proceedings of Korea Academia-Industrial cooperation
Society, Korea Academia-Industrial cooperation Society,
Jeju, Republic of Korea, pp.1033-1035, May 2023.

Zt B M(Pyo-Sung Gwak) [(H33]

+ 20149 1€ ~ 20149 12¢¥€ : LG
Display PO 7Y

+ 20169 12¢€ ~ 20184 1€ : ®
AR AdA+d

+ 201849 4% ~ #A : F/otolE
IE SR

£ 202191 9 ~ @A) : ABTS ek TSN AT
st} A

EAHER
A7) A4S, 10T, L34S, HHolH, 41 HIEYZ A
A

g 4

X,

|



SH=TARSH| & 8H5 =5 A A1248 A10E, 2023

gt o] Z(Eui-Jun Park) [F3l9]
« 20214 84 : ‘:Hf’-_h_l’- &7
"‘?g_g]—_’_ (ITO o E\J:ISOL—EZ]— ;ﬂjo'—)

kAL

20239 29 HETHSIE Tl
ITS-8AAT gk A

20234 39 ~ @A) : ABcfskL
et ITSBAAHE Hpa

3

(FAlEop
WA, T8, BAHREA /)%, B4 e
Al2d AA
£ H &Je-Ho Song) [H3]¢]

+ 19964 3¥ ~ @A : %ﬂifﬁﬂ
eTeE (TSA2ET

ST 15

20119 19 ~ @A : (AP3H=AE

s7)&5te] SERIR

201949 99 ~ 20224 12¥ :
B2 A1slod & ol 5] 3)

* 20209 12€ ~ 2022 129 : AEgsty AstEEEA
At

A]Ho]:>
@x} 9 =X A|A" AA 453 DSP AA, AEAS,
B4 VEQYA AlAE AA

738



