¥ [ =1
s189unstinsulasINIsenle

23-CP-12-GE-OSM-A: Multicountry Observational Study Mission on Smart Poultry Farming
seuinadudl 23-25 unsien 2567 nsaimauAs Uszelne
Joviloe n3. Be91§ \wriAAVS
At 9191358 andumaluladnszaeuinandnummsainnse e
Fuil 26 nuaiug 2567

11 i

UN FAO Issemilud 2562 1aeiaudemswdnfasiuadniilaniiaadazfiunniudaeavinely

9 2593 Fedulmyluvssmaidsiann meduiftemevaussausasnislusuamiamssuseiuguami
ahaveussfosussamudsdiulaglineliAnmudemesedndoniudlalaly

dnitnidududdgluniadumendalumaidsdadnd Wewnaudesnindedniuarlofifiugann
u LLazgaﬁWWWaﬂﬂimaﬂmﬁLﬁn%ﬂugﬁmmm% wUFAN miL?iymIﬂuuﬁLﬁudauﬁwﬁ@Lﬂiuﬁutﬁaﬁmsmﬁamm
Fosnsvesnmauazmsfidiuiiuvesnuasnsmegesluguzdidndnlualluninig newdnludesdugesisniy
flagdodldsunsuulsdsissansamfugsdu

weluladsaeiozlunsdanisdaidn ndnsusiug uasadnidug Adaiaun Tnslanzedebslu
avinsalvunnlng Sududesdanamereuiindulunsussgndldinaluladsaasozlumyinunsnssedesiiin
PIALARUNINEINITNSiULAYIRmMNY nstanisfnmadiiasnuiBnisduaiunsianisuadnisaaieslu
naNUsEINAaINTn APO

nMsiBeumhiudnitn wdnfariug uazvhfuladnidug Wefnwinisiuneluladsaaiesulidign
TuaoTuidouasWaun wazantudug 1A sadestunisivuaulovisuaznseuntswauiszuuiiaaiie
mmﬁnwﬁﬂunm?ﬁymﬂ@é’mié’aa’%ﬂs LLazm5amiaﬁﬂiwamjmLﬁ'mﬁ"umsa'qLa'%mmﬂgmﬂﬂé’mié’faa‘%ﬂﬂumjm
Usgimmaandn APO dsidnsamazidilafisofiuazuumsmsufiaafaevesnmsinomaluladsaaiozunlily
naiiesadng uandsuianmsafunefeiuitduaiunnienadnisinses Insamyesadslunginunans
segoslunguusemaelfouudiin Tngruns@nviuageiusenainanidnainnguuszing APO fitingau
Aonssuiidudmihfivesmsnunaduarantuasisay 1ninns wasdunuenlaves SMEs MAgadeaiy

o o o ea & a = & o sl 1%
mSWGu‘mLLazm'iw}ﬂﬁl’nJﬂEJﬁmSEJ%LLazL‘VlﬂI‘LlIaEJLLa3uIEJ°LﬂEJm‘§LaEN"LJ?jﬁG]’JEJuG] ll'ﬂfl]

TrgUszaAvadlasang

nsUszgndlfinaluladnisviminsudaeierludnitn wanfusiug uagnieuadnidus iiunsdeum
anwil ilelidlaulsvisusssruuinafioidaaiunishvhiusaaiey uasmieiferfumainisnsdedn
Undaeseranlilagiuluiinunsnssegeslulsemanguandn

weluladdaades oTs uazmaluladAivafiAsadosaunsndrslunisidssuadniiusiudiuas s
USuusassdnsannisuanvesgnaivinssuleadnd uanani Fratfuayunsnanuadniididunanduiingde
Awandoudensandadomandnuazveade fdlasimsiasddudislumsaivayunisdsunasegsgann
uazAARsIEuF U ARAITsImeldideriaives APO T 2025

1.2 fleny/esdauinlaainionssunng wieuuaninuAniuvsesnfmegnUseiuianunsatiiun
Usuldluasdnsuseusemelneg (@unsaduunmuidenayssytaine1nsussens) taun
" MsUTIENY



AANTUTIOBYRIINEINsvesinefiiiaus mawaTzu loTs dvdurfuuadnd Tauuluussmalng Tae
5.05. 91927 Aaiud Aldiauonumensfaunszuy oTs dnurhinUadailauudonsiauiunane sy
KomilO Tnesjaifumsnsraaouaududavesfiuufioifinlsyansamnssauiusuasdaodigedudens
nIAEUGUN MBI AL Anen 24 Fala TedUa neldannnzgiiemavesusuinedlng Wuguoutevesdn v
ﬁsﬁuuazw%mﬁmsﬁumLa?{aﬁLﬁugﬁu Tnenennsldliedenuaes Smart Farming uay Precision Farming fai

Smart Farming Aa n1sUszgndldimaluladansaumanasdoyaiiierinussansamszuumsvihiufidudoulng
nsdanisrsulasldinalulad 1w loTs Yusud Tasu uag Al et uUTu aLasquAwYeInAnS i Tu
yuzpeafufiinUszavsnmussnusyusAdududmivnmsnan

Precision Farming #a uuamsnisinuasiduiadeusistoyadaatiuluiindanisfuiusweudasiuiinay
fivna Ineflgnsjmnefieifiuyssavsnmnislivineins (1 de snsiusas) uasiunandngsaalnemidsion
wstsrumeluiiuil Tneaamsainiafiulamenainues Smart Farming Tt 2030 azgefi 43 fuduimonyansy
Fuandluguil 1 Sedtadelunsiuedeunaifiviafio arudosnsensfidiutudomnswulssmnsdifindu
og19mInE Msasuiudeyauaznisdeansiiiuty waluladnisideyavuialmgy loT, Al, Blockchain uag
Drones wldlumainumsnssusiufdlasinisiiZuvesiguiauasmaaiuayunisiimeluladduganld Tnefimnm
smeveaneluladivand Ao nsveniuiidteglusziululssmeamaaian uazmstanisdeyaiidudou

50
45 43.37

40 39.25
35.54
35 32.21
29.22
30 26.52
o5 24.08
19.91
20 18.12
15
1

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Year

Market value in billion U.S. dollars
(@) o o

o

JUn M 1 anamsalyadinaialanyas Smart Farming

dwdulszwalveuds S1ududesdsuldounsinmsnuasuuunadulvgnsimsineasade iy
wialulag Menisineusulianuiuinuasnssulnilumsseuiivalulaglunisinues dmsunalulagldlums
Juimdeulrdnidanasus Usenaulume



Internet of Things (IoTs): IoT AspUARLRUNIRlLARIsUe ST ousefivarnmasuInTy TesruTudoyauuy
Boalnyl Dreliinuasnsanunsadadulalsognadidoya assansam uazusuugssansamihdlas sy
Precision Livestock Farming (PLF): kuamiaiangmaiiunisusiuglunisiamsuadailagliusslomian
Lwﬂiuiagﬁagﬂaﬁauawﬁum?{auﬁ’mﬁamalﬁamwaau AUAN WagkiuUsEABAMAUA Yesnsiaedn
Genetic Improvement and Biotechnology: msﬂiuﬂiwwwuﬁﬂssmmLuulﬂwmil:wmﬂmauummumiﬂmaaﬂ
tus Tuvnzfimeluladrnmuusiwedamaiainedugaiiodsnszuaumsuazussqimanemaiugnssui
LANIZIAZA

Sustainable Livestock Farming Practices: W94y uasdsamuagiinnuiuinwoulumaissdnilnessas
augaszminenstundeulAsugia mseyinvauindon waveuiduegifvesdany

MsUTMIIANTSUAFRISRTeY

Tunisuimsdanisuadnisaaiesdu asuszneuludefanssudielud

nsaudiusiugh: e3esieudnlulfi

guamuazaiaRn1syednd: nisamaeusteglng nisaaedamugua insesinnunuuanld ($9) szuuinus
gnludid (3)

nsAnmuuazatUANEIndeu: sruusTUIBeMASHlulR stuunsinnisle stuumuRuLAtEINe (FRiTn)
NTHENRUSUASWUSANEAS: N15ANEDNTINIINENTTN NSHALTIEY

N3IATERUazN1IAN1daYya

Herd Health and Welfare Environmental Monitoring and Control

Others

Breeding and Genetics Data Analysis ana management

u a

sUAM 2 Ranssusneguasnisurdnidaaies

megrnsUssendldinalulagdaasvgdmivanamnssuledn

LUININIIRBIGNIUUUBIFTINUALYTUNS AsBUARNUALUFTRANMIATUIG TRIUANISKARGAAA
Usznauluse

1) szuuliomnssalulfa mammasuensuazi waznsliewnssrludi

2) M3szEuIreINIASIRIEy AU TIRauSnludRuaznsUuasl

3) MaTUTkarNTieTeideya omnswarth guvgll mwtu arududuresiie nsdaiudeyauuna



4) N3AUANNISNEINIIATIITUInguasnIsLdLfeuL UL Balnduw Line
5) loTs; Waldvunisiwonsiegunsalinu Wi-Fi Insdnvidefiouaznisdstoyaludsnanis
6) eaiiio Waewannslday nednnenunliiluszuvasd Wuanuazain

=421  AHolistic and Integrated Approach to Pig Farming
“Easy Tech Farm g Encompassing a complete operational plan from production to market
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Automatic feeding system
Food and water sensing and automatic feeding

Chaiyaphum Province

Access control =
Object sensing and real-time notification Smart ventilation
on Line hoAutomatic fan speed and power adjustment
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Data collection and analysis
Food and water, temperature, humidity,

Internet of Things
| Enabling device connection through Wi-Fi,
| cellular and sending data to cloudgi
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Power By UpSquare TECH Platform+

THE NEXT EVOLUTION OF AGRI-TECH FARMING
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About

Pond Rattaphum Farm
We started since 1974

ENRICHED COLONY CAGE (600 CM?/ HEN)

QUR HENS LIVE I sAcious AND euRickD coLony
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LAYING CAGE TYPE - ENRICHED COLONY
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BY PROVIDING A COMFORTABLE
AND ENRICHED ENVIRONMENT
FOROURHENS, WE ENSURE THAT
THEY'RE HAPPY AND HEALTHY

AND HAPPY HENS PRODUCE
BETTER QUALITY EGGS WITH
PRICE REASONABLE
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* Less productivity information & report
 Lost production cost

* Missing critical system messages

* Unable to develop/customize

+ SELF MANAGEVIENT!!
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BENEFIT OF
PRECISION

FARMING
DATA INSIGHTS &

DATA ANALYSIS

ea cial equipment
ze all the

Precision farming uses modern
technologies such as climate
sensors or system stage
detection to improve yield
quality and profitability
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The “magic number”

Aerator and watertr.ei:trr;‘ent With 1 gn pond defth: At density »40 kef. ig:;gr/nl'zi]:s
:iyssr:edr::saltr;;shsizagf“\:;ne: 1 kg/m =1 kg/m conventional aerator might not L Yy
g/me. = 1,600 kg/Rai enough, special oxygenation used in fish
= 10,000 kg/Hectare device required. cage culture
soTec”
. . L]
Density of Fish in the RAS Smart Aquacu"ure

g o ok Tookgn * Precision Aquaculture

\ / / / * Recirculating Aquaculture
Low densit) High Super intensive
— e t— »  System (RAS)

Very high risk, need
Super intensive fish culture is sophisticated
probably not suitable (not yet m"'é';‘;'t'r’;gl and
possible) for “low cost” RAS. )
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\ Recirculating Aquaculture System (RAS) and § sorec?
# Tubular Denitrification Reactor (TDNR)

RAS for high density

e?{AS for shrimp iy Barramundi Juvenile High density Tilapia
broodstock (2010) w > culture (2013) “"= culture system (2015)
$ TR T = 5

B
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Tubular denitrification reactor ,e RAS for Fish Nutrition ‘_@ Prototype high-density fish
For marine aquarium (2012) S N

Research Center (2013) ¥

R "

culture system (2019)
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Earthen pond Outdoor lining pond
“PE-pond”
Lower density Higher density
Shrime release 80,000 /Rai Shrime release 200,000
Yield 1-2 tons/Rai /Rai
6.25-12.5 tons/Ha Yield 10 tons/Rai

(1 Rai =1600 m?=0.16 Ha) 62.5 tons/Ha
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*Operation
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Categorized Smart technolog
1. House, Building

*Environmental control§ AW
*Opera3on

2 Automa50n

Feed produc30n

3. Bvent detection
* electromagnetically individual
identification

4. doud,
* Application cooperation
* Database cooperation
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Ventilation Control ‘
House Next generation enclosed
dairy milking house
Bird capture Feeding , water ‘ AMR Feed pusher
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of work bead chicken - Litter Gl
- I |
Monitoring robot distributor 0mpos
turn robot
E/ent Activity, Weight, Temperature Milk quality J
detection | Disease, estrus, delivery prediction, Somdwtype |
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OOUd Visualization of data, Alarm notification, management support ‘
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Conven' onal sensing PLEgP

- Temperature . )
- Rela3ve humidity | Environmental factors Sensor =animal
sensing | - Intake
Environmental - Weight
Control - Body temperature
2 - Behavior
Providing _
comfortable env. e A
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Ingliaudidgyivaianaindad (Animal Welfare) ISO/TS 34700 (OIE) adain1ndniagluniile
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conscious production)
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Enclosed house (mechanical ventilation) can
make faster air flow

Low Profile Gross Ven9la9on

Tunnel Ven9la9on
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Diary Cloud
LPCV Next generation
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Environmental
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Smart Livestock Farming: Latest development to create a more sustainable
livestock sector

Daniel Berckmans
KU Leuven, Belgium University of Tennessee, USA BioRICS Inc.
Today’s top challenges for the livestock sector (Auvimelutagiuvainiaugdnd)
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Smart Farming Technology is a tool (nAlula8 Smart Farming AaiA3asiie)
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What is Precision Livestock Farming (n'mﬁEN‘Uﬂﬁmtmmmu&nﬂ%ﬂs): A LATDIUBAINIUNITINNITUARRN
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Latest insights to create a more sustainable livestock sector (%’ay,aL%ﬁmﬁamsa%wmﬂﬂqam 898iu)
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Fundamentals of livestock production (Wuguvesn1sHARUAHT)

Fundamentals of the biological process in livestock: Transfer feed energy into animal product: ﬁugﬂu
109n5rUIUNINIeInmluladnd: nsdsuwdamdtuainemsdniludundndasiaindad Jeaunse
fiansanlianaunisdneans

Etot = Ebasl\/let&lm+ Eactiv + Etherm + Emental + E|E>roduction

Feed intake Animal welfare Meat, milk,
eggs, animals
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D. Berckmans Observational Study Mission Smart Poultry
Farming Thailand

Monitoring FEED INTAKE: materials and method (n13n51aaeun1suslnae1ms: Jaguagisnig)
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Real-time Monitoring of Feed intake

50cm

50 cm

~1 MICROHPONE

WEIGHING SCALE

reamplifier

Continuous recording of sounds (top) and individual pecking /LL
sounds (bottom) as extracted by the algorithm.
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Hafila daugneies 94% uazlianuRanain 0.2 nfuseundl degy audsnalulagnmsiomisiamnezdiingaay
Wnan daandluzunisallienslunisuny (Asserva France)

Individual feeding will come

Results: Accuracy of 94%

Feed management by Pig
Track (Asserva France)

[ ]

Number of Peckings per Minute
Food Itake per Minute (g)

N Time (minute) - : -

Maximal error: 0.2 gram per minute.

Transfer feed energy into animal product: Monitoring the Immune System or infections to reduce
energy losses M3WaBua1eNd1wINeMsdnTlUdundndueiandn . msfianussuugiiduiunionisin
Wellteann1sgayidendsnulagiiansanainaunisaiuans ngldszuumnsaiadeninguineeng

Etot = EbasMet&Im Eactiv + Etherm + Emental + Eproduction +E.:

Feed intake Animal welfare Meat, milk,
eggs, animals
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On-line detection of respiratory diseases (pigs, later poultry, calves.,...)
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SoundTalks Monitoring system

Gateway

Collects data and sends
the data to the cloud

Web app
Live display of results and
data from all the sites that
Monitor d you manage

24/7 sound and climate

measurement

i Mobile app
oy P“/\/ =, . Fast overview for
v on the road
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Etot= EbasMet&Im + Etherm + Emental + Eproduction +Z:’

Feed intake Animal welfare Meat, milk,
eggs, animals
28

D. Berckmans Observational Study Mission Smart Poultry
Farming Thailand

Transfer feed energy into animal product, Automated monitoring of the Activity N15IU&8UNSI9141N
1 5dn Sl uNdn S ueianndnd nsesivgeuianssulaesmlugii

Sensitivity: 88 %
Specificity: 89 %
Accuracy: 89 %

Predicted Group
NoAggression ___ Aggression
104 i 2

15 133 148

a3 107 1000

s 7 1000

Total

Cross-validated

Transfer feed energy into animal product, Monitoring the response to the Thermal component

a

nsiasundsnuanammsdniludundnduiandnd nsasvaeunisnevausisegumngil

y

g 8

~ o
e O

Percent of maximum
3

.'~, Feed/gain .- :

W -*

wn
o

50 60 70 80 90
Environmental temperature, °F

H
(=}




Natural Ventilation at 29.5 °C T, qige
Natural Ventilation (Body temp. 33 =40°0)

Naturally-ventilated house on
a 85°F day

e.g. 20% of poultry houses

Mechanical ventilation at 29.5 °C T_ .ide
and 3.8 m/s air speed
( Body temp 27 — 35 °C)

Field test Eyenamic

(Rien van den Berg, Deurne)

More air speed...more cooling

!-l 750 ft/min 85°F

Distrbutie index
Vandenberg 3-11-2008

Discomfort climate

Good climate

Transfer feed energy into animal product, Monitoring animal welfare

nsasundssuanamsansluilundnsueiaindad, nsaanuadafnindad

Etot = EbasMet&|m+ Eactiv + Etherm + + Eproduction +§
Feed intake Animal welfare Meat, milk,
eggs, animals
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aVeNamic 2.0s

Camera

Control Panel

Options.

nto
Camera:

Save Image. ‘

Sl ]

[] Save video to hard disk ‘

Adaptor:  winvideo

Device: 1
Format  1420_640x480

Processing:

Status:  Running

‘ Load avi
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Input image:

Zone oceupation density (#chickens/zone)
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34 days old chickens, from 17:26 to 24:00

Activity of Different Gait Score Chickens
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Transfer feed energy into animal product, Monitoring the animal production N115LU& JUNE 9919917
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Feed intake Animal welfare Meat, milk,
eggs, animals
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Etot = Ebas Met & Im + Eactiv + Etherm + Emental + Eproduction +§

Meat, milk, eggs,

Feed intake Animal welfare : g
fibers, reproduction

Welfare network
monitor

software.
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Growth rate <:>
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Feeding system .
problems M True positive

M False Positive
False Negative

w

|Electricity

failure
Light
problems

(1 event)
4.76%

Water supply
problems

Climate control
system problems

Farmer’s
inspection

Number of events
w

Vaccination

il

agu: wensallulsadeslnideanunsansianulalagldnisinseiainainyuuesiuuumenuuiug 95.24 %

Unloading

Robots for animal applications

Desinfecting the floor

Lameness, activity, local
temperature,, ...
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Nutrition Animal Health
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Sensors

4
Heart rate monitor

v ¢

Latest insights to create a more sustainable livestock sector (Yayaigediniinan1saianiaugdningsdu)

Conclusions (&51)
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Feed Rice Project

HOW WE GOT HERE
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Brown rice-fed (T4)
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