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Standardization Plan of Smart livestock Cattle

Breeding Management device and Collected Information
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Abstract

Smart livestock has been proposed as a solution to increase farmers' income and new recruitment

of livestock farmers. In this paper, a standardization Plan of breeding management device and

collected information for smart livestock cattle was proposed. 1 Sophisticatedly, basic information will

be established for all six types of livestock breeding management device: military automatic feeder,

calf automatic feeder, smart milk cooler, feed bin to be able to measure feed residue, smart scale,

and biometric information collection device. The standardization, common use, and stabilization of

major livestock management device and collected information were suggested to solve the problems

caused by in existing breeding management device.

» Keyword: SmartFarm, Smart livestock, Breeding Managerment Device, Smart livesoock standard,

Cattle Breeding Managerment Device
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[l. Background

1. Breeding Management Overview
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Table 1. Estimate the proportion of Smart livestock

Smart Livestock
Weight

The number of

Complement Smart livestock

Division

Beef 10,835,791 2,571 0.02%

Milk cow 1,671,856 389 0.02%

Pig 40,508863 365,927 0.9%

chicken 682,173,512 1,494,000 0.2%

2. Policy of ICT Smart Farm
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3. Technology of Cattle ICT Breeding Management

device
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[ll. Smart livestock cattle Breeding
Management device and Collected
Information Standard

1. Smart livestock cattle Breeding Management

device and Collected Information Necessity
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2. Preparation course for Smart livestock cattle
ICT Breeding Management device and Collected
Information

h7hs ArFe] 717 2 AR g 223t A S 9
ato] FEXNSAHAAM = w971 &S A $A S ICT
T s 27 F AE 23S FAsk] FAF A
5 9 Ao, 71 d A 2 A A7 B R Ak,

E2[CT A% 5 AREaE B8 34

1 e}
23 TrAks vhskglon F3E Al A |
T 2 AR S Sete] digt Ade A9 AT Ad
=5 AN A 16%9] A 2 e rASS A
ok 28al AvE F4F AN geitd HE 2 29 e
35 Foto] Arge] o Al tiF 1A WIRAHE 2 2
A2l AR, 33 9oJ3E T FAAR WY 2 HF 7]
F A4S do] Agate] Bok 5 A% o 9 94
soiet. mA ke Sk Alkahe] GAEE T4 kol o of
AR oA L Astel 2vhE F4 ICT Afeel 9
EE 393 1A 2 AW ARS FH AT AL 5

3. Smart livestock cattle Breeding Management
device and Collected Information Standard
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Table 2. details of collective automatic feeding (cattle)

ltem Details Item Standard
Inter-device (Default) RS—-485Modbus; 9600
Communi | communication bps
cation icati
N Communication | o) Ethemet(IEEE802.3)
system between external
) or RS—485Modbus
devices
Object number Object ID
Feeding set Feed set ID
Sending Weight Kg
informati Number of ) /4
on feeding times ay
Feeding rate Kg
Feeding time YYMMDD hh:mm:ss
Measuring range 10 ~ 2,000 Kg
Weight Minimum unit of 1K
sensor measurement &
Tolerance + 3% % FS
Identificat
ion code
Protectio P ’ ’
n
Body temperature | Infrared sensor etc.
Temperature and | Temperature & Humidity sensor,
Humidity etc.
Expansio Ingredient feeder | Liquid type, powder type
n and
selection * The mechanical and electrical connection interfaces
of the sensors are in accordance with the cited standard
features
(TTAK.KO-10.0903).
** |tems not covered by other citation standards are
subject to consultation between the user and the
supplier.
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Table 3. Details of the main calf feeders

Iltem Details Item Standard A, AN 2 g ‘31 {\jE_’,J 1%, ‘@57] 2= ?ﬁii T
Inter—device (Default) RS—485Modbus; 9600 S
S| o] o ZQ ABE3EOTE= % % A
Communi | communication bps g5lo] Jlow T8 ARFEoR 13, A S5, A4
ti icati 7F =28 A=xF= A B = 7(]—5 7l H z}ylo
st't‘;rr‘n Egtr\:‘v;”e‘;”'ecit;‘::al (Default) Ethernet(IEEE802.3) ¢ ss sk AR FE 4 guzt & el
devices or RS-485Modbus =9 A ozt g 4 gtk
Object number Object ID
The amount of milkk | m3, L sz Algdeke] =3 7153 Alane Fojsllt) Ale
Sending Number of milk times / day ©
oo | Weight < Aol 24 Tbed Arue Alile] AAde] TA AN E
measurement -
n Azbalo] A Aoz =4 Z3l= A= &
Date of birth / day | Date / day datste] ALRFAE F714 2 gotal 7158k AAE ©
Set up the feeding . &b AR =S 7 59} o] A|AEHSITE
Optional
method
Tolerance within
Flow the measurement + 1.5 % MV Table 5. Details of feed weighing method feed bin
sensor value
Tolerance in total + 0.3 % FS Item Details Item standard
Measuring range 1 ~ 100 Kg Inter—device (Default) RS-485Modbus; 9600
Weight Minimum unit of 0.5 k Communica | communication bps
sensor measurement il tion communication | oo Ethernet (EEE802.3)
Tolerance + 3 % FS system between external or RS—485Modbus
Access Pyroelectric Detection distance: within 5m devices
sensor inﬁrared detection Induction angle: within 120 °, Feed bin ID D
Upper and lower: within 100 ° Sending Time YYMMDD hh:mm:ss
Measuring range 0 ~ 100 °C . . Weight Kg
Temperat - - information S
Minimum unit of o Temperature C
ure + 0.1 °C —
Sensor measurement Humidity %
Tolerance + 0.5 % FS Residual Measuring range | 0 ~ 10,000 Kg
amount Minimum unit of 1K
3R o 7 BEAHA T x| EA| wWE 287, G2 72X Al measureme | measurement ¢
. = - nt Tolerance +5 % FS
X =A== 201 721z AA] T A 0] o = Q AE-3k
'1, ANsAZ, =Y 73H Al '1, =AML o S A3 Measuring range | —40 ~ 100 °C
Zog= A HE, IA%, I3 58 £33 AW & Temperatur | Minimum unit of | | o«
- e Sensor measurement -
Z=o0] B 2ol =9 AE dlEo 3k 2= 9]
EJ’]' Zﬂ—ds_ 7:“ ] T OH]‘/] —5_»8- —"‘T‘ o ]E}- = T /V\E]— Tolerance + 4 °C FS
Measuring range | 0 ~ 100 % RH
AR R 20tE 9-f YZ71E A3ttt AntE - Wizh Humidity Minimum unit of | o
- sensor measurement o
= Ydfe 71— A ZAATE] 9 A=A A7 2UEY g
7l el @7 ASEE % AR E EUH = Tolerance + 3 % RH
T e AAE wekr AN a2 3 49 2ol AT Prevention of
feed Ventilator etc.
Table 4. Details of Smart Milk cooler items degeneration_
Expansion Feed conversion Gas sensor, etc
Item Details Item Standard anz (NH3, C02) ’ :
Communl Communication (Default) RS—485Modbus; 9600 selection * The mechamcal.and electrical c.onnecn(.)n interfaces
cation between external b of the sensors are in accordance with the cited standard
) ps features
system devices (TTAK.KO-10.0903).
Low flow rate: m3, L *=* |tems not covered by other citation standards are
L f Storage temperature: ° C subject to consultation between the user and the
Sending | OV Settlement time: YYMMDD hh: supplier.
X X measurement i
informati mm: ss
on Tolerance range: + 0.04% FS - - =
SR o EAHRA Ax] EA =2 Rk =7 QT
Freezer operation Uptime: R. T. ©7 Al A AA S mE A 5 g, <&=Al
information alarm: error information A, SEAA, ARES 2D 25 3 9 MEly]) 502 LAY
Measuring range 0~ 50 °C = [ = =)
Temperat oo (E10¢ of glor Fo ATYTORE Wi, LE, FE 5L 533
a1 - y , _
Sonsor  |-measwement | O L AR FEo] & Ao Fa AR gmols & 4
Tolerance + 05 % FS
Tolerance within the
+ 1.5 %
Coor | measurement value | * 1° % MY SR 2ElE AZAE RS A A b
Tolerance + 0.3 % FS = - -
7= 3 A|E=AHARE =Ast1 EQgE EF 4 1l
pH Sensor Wash pH Measurement Fel tigk ATHRE gahal HESAE gt A& %
Expansio | * The mechanical and electrical connection interfaces 7)1&8H= AXE daby AR =L % 63 o] AT
n and of the sensors are in accordance with the cited standard
selection (TTAK.KO-10.0903).
features ** |tems not covered by other citation standards are
subject to consultation between the user and the supplier.
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Table 6. Details of cattle Smart Scale

Table 8. Details of the insertion type biometric information
collection device

Item Details Item standard
Inter—device (Default) RS—485Modbus; 9600 [tem Details Item Standard
Commu communication bps LoRa; 917 ~ 923.5 MHz
icati At i—FiZ 5 ~
neen S;r\j‘vre”e‘;”'ecf:;::al (Default)Ethernet(IEEE802.3) IEEE 802.11x(Wi-FiZ&); 902
Yy / or RS—485Modbus Communic 928 MHz, 2.412 MHz ~ 2.484 GHz,
devices ation Wireless 4.915 ~ 5.825 GHz
Sending thod IEEE802.15.1(Bluetooth); 2.405 ~
informati | weight Kg metho 2.480 GHz
on IEEE802.15.4(Zigbee); 2.405 ~
. Measuring range 10 ~ 2,000 Kg 2.480 GHz
Weight — - -
measure Minimum unit of 1 Kg Sending Body t ! inati
ment measurement informatio Observations Ot. y.t er?pilr.zta ure, rumination
Tolerance + 1 %FS n activity, fertiity
i Operaling Within 0 ~ 50 °
WLow AT AFAEen FAH gon Fa temperature
B _ } _ Wireless Device Compliance with Radio Law, KC
AR o g BAZS AZs= AZTASo] B A9 FQ Collector |ACt Certification Required
,q]l?_ @-go]g} t:;‘__;l— _/I: 3}1\1;]_ . Chgmical res.istance, hggt
Material resistance, biocompatibility,
non-toxicity
XA ZE AAAR FHFAE Aot AAAR 8% Collector type Implantable (rumen, uterus, etc.)
- - = - - _ - - Shape Battery
= Bza AAA 2= R A ALo1E] Al A A 2=z &}
1= 749 AR SRR AdE AR 77 1, Power Operating period 1 year or more (no charge during
GALS o] &3t AAA R FRAX 2 FRIIG o F2E AlA) supply operation, no exchange)
i = 7= Reuse Rechargeable, exchangeable
AR S A, 5, 05 5 b slpel AN el
3=k 1l Hol o= Sol Q3 713 AAARE =25
e 9 E2U oS 5ol 2o s AAARE FHsE AR A QTR AH EA mE B2 o
AAE wa] AR P2 T 73 Pk ot sl e A e x5 !
= 54 A HE, Ad, 3EEE SRR PR A E o
. . o . don Fo AR RAYE Ad, FH2E) [
Table 7. Details of attachment type biometric information " N
37 = 5 5
collection device ao] 2 Aule F8 Al gEelegt & 4= ot

Item Details Item Standard
LoRa; 917 ~ 923.5 MHz
IEEE 802.11x(Wi-FiZg); 902 ~
c ) 928 MHz, 2.412 MHz ~ 2.484 GHz,
at‘i)(;?]m“”'c Wireloss 4.915 ~ 5.825 GHz
method |IEEE802.15.1(Bluetooth); 2.405 ~
2.480 GHz
IEEE802.15.4(Zigbee); 2.405 ~
2.480 GHz
Sending -
. . . Body temperature, respiration,
informatio Observations e .
n activity, intake, etc.
Operating 250 ~ 60 °C
temperature
Effective 10 m or more (Los standard in
communication house, transceiver communication
Collector . )
distance distance)
Wireless Device Compliance with Radio Law, KC
Act Certification Required
Collector type Ankle, ear, neck, tail etc.
shape Battery
Power Operating period 1 year. or more (no charge during
supply operation, no exchange)
Reuse Rechargeable, exchangeable

o SN, AdeHd A 540l wE frasal
e 3 g, WS, FHAA dHE 4E] 3
om Fo AFEERoRE AEIE U fFE T A
Faol & gHle] T Al Fholgt & 4 girk

a3 Y AR FARAE A AR AAE A
Qale] QAo AT 5o Baw PIARE Fhae
AAE T AN PEE T 83} 2o}

5 ool dlst ARE s T3 7Y FHow A
Ash= 94 el CCTV & FARE T8 I & ¢

s A @me 7 99 2

Table 9. Details of biometric information collection device
using images

Item Details Item Standard
Communic Communication
ation between (Default) Ethernet (IEEE802.3)
method external devices
.Sending. Observations Weight, b.ody temperat.ure, activity
information amount, intake behavior, etc.
Video Video device Remote. camerg, CCTV image
device type processing device
Video recording | Yes (recording over 15 days)
Resistance to environmental
Structure ppl!ution, corrosion resistance,
airtightness
Expansion function Infrared mode
and * The mechanical and electrical connection interfaces
selection of the sensors are in accordance with the cited standard
features (TTAK.KO-10.0903).
** [tems not covered by other citation standards are
subject to consultation between the user and the
supplier.
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[V. Conclusions
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