$1891UNS5UTATINSLEN LD
17-AG-04-GE-CON-A
Asian Forum on Smart Agriculture: Futuristic Technologies for Sustainable Farming
Sufl 6-9 WgAINIBY 2560
UAIYaN Uszndlne
dnvinlag Aindgan naufimun

MgnINUInwanla dwdanisgsnaiveanudsty dreuineinuzi

ARSI TUANNTNMIEBE 1IN faademAuNINng1 9 Nuduaulul wa. 2593 il
N13WANIMTITABRNNTUTS 70% widrzdnuilunisinizugnidnda Bnviedamilunisviawaauin
anaudliwanganlunisinzdgn dyninisuauaauussnulunisy waznsidsunuasvesanin

plioMmAvzdmarendnnmveInITIzlgniarUadnd MIRAUINTNYATHUYENTST (Smart Agriculture)
ansoidunseentd Famsinumsuuuiigniuedeulnenaudsuwasifuuinnssuuasmaluladtugs u
sruudluifuuuiines waluladdiniozuargUnaniman wu WugesTaeuduselulff sounsnnosilly
U GPS upgvusudiiendnesldarandedu walulaslunisvmiumdagniauty wieldnisuas
onsiimaiiulnediedsfunasinariils
syvudnluiAvesgunsalnmsviinidy wazeunsaliléivneluladfdva villinnsdduaudiouas
azmndetulnslanizegnsBedmivggeenguarant Snidianusafgelfieontvuaulaluaianinnuns
1nty sivisunuvann inildnalulagiavaduddfydmiumsduasumsnaniidedulunisinuns
uazmsiiulnegedsdy
aafnsiiunarAnLiaede (Asian Productivity Organization: APO) Saufuaatusiunandnuieni
(Thailand Productivity Institute : FTPI) an10uin3eU18904n38NT199081MN T3 Iugmwﬁﬂu 19 nur8au
iinandnuimAvesUszimaandnosdnsiiunandnuiseide 16dnlassnns  “Asian Forum on Smart
Agriculture: Futuristic Technologies for Sustainable Farming” @ @a dunauIgun 1AseLasaylnAsina
9. unsedl Tududl 6-9 woedniou 2560 lnedinguszasdileduniidmiugimuaulouiesefugslu
03Ans nnauny ileag wazfuims Idunsmuuazuanidsussdnuiifeafumeluladlusunan

i 1/12



Tvaiq mansinuas AaemauliiedaeumsiannvuuniasmsAulnegadsdu lnonsiiiudnennvemanan
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* (79819v89 Precision Agriculture
INNFUTIIBTesAM Julio Cesar Mayrink, sesUszsnuenla vosuisv wwiglnafusilusia san
gussenaieniu “Precision Agriculture: Mega Farm Tufiuyn” Vevai]
waluladfignuesinzfusanveanunsnssuife “inunsusiugigs (Precision Agriculture)” &
Humslindneins siad do ersuuas sty arsemnaingg suaduazdunidliunfivaunay
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Usnaaslsnneiuedndls § NPK untdessinsiuegiels aelalideniuasa nun1sv1nussInuesnuusion
thuq Ifeg1egnies nis¥iuusiasuinimnduunndieiuegndls asslmdunn nsslmdution azlalv
thgndes neffieutazuinaddanmaesyivinesls azldasemsmuanusndu me¥ivio
Tudaansesuiviganndessinsiuednels azlaldliennnifuly

Soil improvement

Spread fertilizers

N133AULANAIIVBUAREUTIIUABNAIAYUDUNBATUIUENES mmaaammmaﬁmwﬁumjas
anelulsunillsideyauvuiFealnsd mmumawwauammuulﬂasmmuw (Grid Soil Mapping) Tuawdi
mmu%gmﬂﬂqmsﬂgummmmaﬂuLﬂsaauamm U SOUVSAMDIIEUU GPS visen1sldviueudsadnlulih
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* f7eg19vae nsldmaluladlunisugniiindeusaaiiss (Plant Factory with Artificial Light, PFAL)
NNTUTTEIBVRIMEaRIIAsERnRRalalen Taly {81198n15 NPO Japan Plant Factory Association
WAINMNINNRTUL UixL%ﬂiﬁﬂﬂﬁUiimaLﬁmﬁU “Closed environment agriculture with emphasis on
plant factory with artificial lighting ~ (PFAL)” land1ds nsugnitouwuulduasiviiengandie
desmnanmitufivesss mﬂmﬂuummumﬂmLLavﬂiv‘mﬂimaqmﬂuuauuﬂnﬂwwﬂ walsl vausfiusunn
wzdgniidnniudndn JuinauAnlunisnaaesgnluiles

Tud 2557 fssauvgnitsuuulduaniionlugUudiuu 168 usa wediluunlfuivanniuiosy
‘wmm Ussana 25% maa‘[mwuwﬂaﬂwsuaﬂwmuuum"l.im 50% wsnzisudinisimaenalil LED unldlulsenu
nTudes q msztieUssndandunn

PFAL connected with mushroom factory operated by
‘Japan Dome House’ in Fukushima Pref., Japan

A PFAL with LEDs lights, Mirai Co. Ltd., Japan

Annual production capacity
2,500 lettuce heads/m?
(200 kg/ m?) i
Sales: 2,500 US$/m? ‘Medicinal Mushroom

e r Factory

Six main components of PFAL as CPPS
Initial cost: 3,000 USS/m? in Japan (50% for facilities)

—>| @ Air conditioners with fans |
; (2) Thermally insulated
Electric & almost airtight walls
energy
® ‘
Control unit f Light ;
> | S3vsevey  svevesdy |
) @ Nutrient m )
> solution  phe -
supply unit | @ Multi-tiers with lamps & hydroponics
Leafy vegetables/herbs currently produced Whole plants of root vegetables and medicinal
commercialy in PFAL plants are edible/salable when grown in PFALs

Grow under low PPFD,

3 2% Ty x Short in height,
¥ SR High price per weight,
! " High % of salable portion,

= High planting density,
Leaf lettuce Frill lettuce Green Mustard pqqeq value for

g’ \ }‘1

* Radish *Angehca acutiloba Panax ginseng

pesticide- free,
Price (Euro) per kg

- Leaf lettuce 7
T‘\ ; Basil 20
D Coriander 35

Rocket (Eruca sativa) Sweat Basil Brassicarapal. Peppermint 60
Japonica (mizuna) spearmint 60

Leaves, petioles and roots of Wasabi

Low potassium leaf lettuce, rocket (Eruca sativa), watercress, parsley 30 Euro Both shoots with leaves and roots are edible, tasty and nutritious
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* §179819v89 Precision Livestock Farming
NNITUTIYI8YBIAN J. Hartung 370 Institute for Animal Hygiene, Animal Welfare and Farm Animal
Behaviour, University of Veterinary Medicine Hannover, Germany Igusseneiieatiu “Value creation
through precision livestock farming systems”

yurnvassuladniigtuivualngfuesneniais  uasiuunltuasveeidnlueuian
MnngAnssunsuilaafiudsuly %v‘fﬂﬁmméfmﬂﬁﬁiﬂﬂLﬁaé’mﬁﬁuqaéﬁu AINIIAIUABINITUTINA
odnTagifintu 40-70% melul ae. 2050 Hande Tuvasiivuevomhiuadn vy uisuunenang
ndutionas denalinunsnsusazmefesguadnluvimaiinniuhlilddnaguadniléti Sdanudes
lunsiinnisssuinvedlsaandaigdnd uag 9ndndgau wennudaidammsideussanuevitlulon
Tudndunnifuld

nsUAdR UL (Precision Livestock Farming- PLF) Aemsiihinsudmiusaziegisseliles
wuusaluTR Tnensliineludasaumaagnsdomsadelv wu Wuwes ndes lulasTviu PLF Wuiedosile
flagrsinunanslunisiamuanzvesdnifsaudasiegwioifes  waranmsataeyuganisiaegly
wangauanniu fhegranalulad PLF Wy msfiemugunwuesydienisinzides Aeniafudeyaides
vosmyusazi ilevandenlesfuguanzvemyannidesituiinld in3esmunsauendnuugnisesnides
Uszlavange 1w dessnuund dedle Wiy Sueyaiildanmsainniingzst meanuduiusiuguaimues
vy shlimsiudsguamusmyanidesiiusng wazanunsavinnisine videlvenldegiamunzay uazvunan

Technology can help to quantitatively measure behaviour, health and
performance of animals by Automated Systems.
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PCM: Results EXAMPLE
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Pigs ill upon entering / again
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Animals
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Sndegrmilswoinisld PLF Ao nisulhsefsgueundonazdymiludnliuuu real time faeszuu “eYeNamic”

Vision-based Early Warning System for Event detection
Broiler Houses

Farmer can i i i ly the behaviour of his Feeder line Defect Feeder line
broilers by cameras.

Measured values 2
Smoothed values within 25% range s
Smoothed values out of 25% range s

Predicted values -

Farm manager dashboard

s Problem in
M (\‘ U f feeding line

Normal situation

butio
n (%)

Distri

" M3-BIORES KU LEUVEN
Date(dd/mm)

ChickenBoy
Chickenboy 2:
Rails for Hanging Chickenboy in a broiler barn in Spain

Eye to eye with the chickens

18
TEMPERATURE MAP

“Technical View of ChickenBoy”

$3UU “eYeNamic” LHun1sinmsndeafiotuninyugdudila uaziunuandunimslsuns
dundmeveiine  teliiudsiiAatuludlifmuauuuiagty dldannsonsaduadaunadiietu
wardidynnanfouldviudl Wy vedeusmauaziifn sedugamgll uasuavadne udu  uenainidsd
Chicken Boy (Professional Livestock Robots) #sanansalduviudisndlulsadesld ilensiafnaninuinden
Tumsdemavanunsadedyananiion deldusmssanmsrhindulusgamnzandndae

nanlagagy Precision Livestock Farming iumeluladiivelvianunsafinnuuazuimsinnis
MaUAdEn WU real time I¥nasaiaan 24 Falus vlsinumsnsannsndhgdefdsadusedld oglsia
Tugsiiusndussesromaiauiasnasoanaluled anuimisTegiinisiwmeluladd wildlfiians

Turandasely
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* Faagnevas nslfnaluladvdsnisiiiuien (Post-harvest stage : grading, storage, process & disposal)
AMNNITUTIY18YBIAN Naoshi Kondo 310 Laboratory of Bio-Sensing Engineering, Kyoto University, Japan
Igusseneiiieniiu “Autoration in Precision Agriculture for Small and Medium Scale Farmers in Japan-
Produce & Save foods” lana1ds nislénalulaglunis Grading Aaunnvesdu aenisld A Color TV
camera-Double LED System dsanmnsnvaglunisdausndudililinaninesnainduiiddeunisussgls
Hunsglumsusuugnunwesdud uenanifannsaldfunmsdanenamuninuessdad/syfvld

Slight injury, but possibility to be rotten

Rotten Fruit FL Image

White Light UV Light
FL Image

A Color TV camera-Double LED system
Camera
UV LED device White LED n
\ device

White LED
device

White LED

UV LED device device

BISE ) KYOTO 3842,

Slight injury makes all fruits in a box spoil

[ 1 week 2 weeks />
oo &

Grow rotten area Mold Influence
Other fruits

Separate slight injury fruits from healthy fruits
Before storage

BISE ) KYOTO 842,

Applicable to Grain Sorter

Color Grain Guide
Camera
L
Background @ Light (CCFL)
o NIR LED
L U
s’ .
o, v
/ / Ejector Color/NIR

Nozzle Camera
Bad grain Good grain

Possibility to
separate by FL

Satake Corporation

uanaNTEinaIfe Harvesting Robots &slasunisiauiuiegeneiilos  ieteiiunandnlunis

dufealiiilszdnsann annsgaydauazlinmnm
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e g - JAIN and Shibuya
e 0

Drone based harvesting robot

ar
A new model of slra-':"w\am:;g a 8
harvesting robot on t ge©"s | T J
culture - 1
Strawberries on annual hill culture
)
BISE @) KyoTO 3%

i1 8 /12



* 79819909 Msldmalulaglun1sdnds/ve (Trade)
- RFID Tags*
91NNUTIEI8V09AA Woody Maijers 911 Inholland  University of applied sciences lanandsnisls
wielulafersienled (RFID - Radio frequency identification) #e walulagnieilflunisszydasing q lng
o1fenAuIng Fehdsldsuamnuaulasgrannitilanlunasd fModeiandumaluladfidmadenissniu
FAnUszarfunazmsdniiugsna mszmaluladfinanaiusailuvszendldanuldnainvane Tidnezdu
TuszuUAUEN Ade N1sHAR AUNTEIINISUIMSIRNTg Supply Chain Waz33UU Logistic AapRIUTZUUTNY
Aulasnse (Security & Access Control) wazaninaziduwmaluladfidunfiunummawnuszuuunslan
shoRaLTRTewhIURTAnEnWEINT

9190811631 walulad RFID Wussuuifvdeyamadidnmsetdind Safindnnnuannsalunisduim
uaznuanuUaesnadvestoya uazdsiddlaenduulmdnudonduusimanivliununsdutanamenin
Feansamofudeyaiitelilunstvsaoundu (Traceability) vesdudndnuommslé

- Intelligence Packaging”

IMNNTUTTLLVDIAUENA LEIMaNY §e1nensaniuemns

UsTiusiaana (intelligent packaging)  MuefausTgdneififauansafiavanniussaiasivialy
Tugmamnssuems dthussafariaanunldifietuiindeya sewinamsvuds maiusnw wazdoansieya
fugnén siFerffuslam stuunisne leludeyadfauansisnaninerns wazanudasndonisens 1y
uflAmosauan (freshness indicator) BuflAleiAugn (ripeness indicator) BufilAmeisosa (leak
indicator) ufieLnasiian-gaumall (time-temperature indicator : TTI) 1udiu

dmsvussafamiunlumaluled Jagiuldtinmsanldnuaiauds Faduuianssuusseisiiguan
thunlfifiefnviaunmiagaruasniovesosiiavdsaronnuiulauas imelavesuslnaundy
vssyasianYanuilunouindntufaudalfdentiu (Permeability) Fron138nengnandasidn walian
Wil fndigndafvluanzdiiidnanismelagafsgyidonnuguiuagauanluegiesinis iy
ussadaadmsunsinwanuanvesinaalll Ialasunisuuiuwiudt "Aaumelald” inszee ulifnguay

ALY ULNTH U WAL DBNLUBNTI AU EL

Intelligence Packaging NANOTECHNOLOGY FOR FOOD SAFETY
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http://www.foodnetworksolution.com/wiki/word/3022/food-quality-คุณภาพอาหาร
http://www.foodnetworksolution.com/wiki/word/0334/food-safety-ความปลอดภัยทางอาหาร
http://www.foodnetworksolution.com/wiki/word/1483/freshness-indicator-ดัชนีความสด

agunmsfinegauneliun1sineasuuuaunim (Smart Agriculture)
PUsEn TN (Uszwdlne) Ida@nivy) o.luade IMIAUATIIVEUN

Vst @few (Usemelne) i (wmaw) awuasswdun Wulssnulueiensylaasusions
i (Wyyw) ¥ie F NUszrvuaulneITnunegediui taanlugsia uindt 90 Yuds aneldnisuins

IansuaznsimuIRdnsasninu e lagnaen Jagiuuiun dien 15379 3 uisiieiu wagd 4 1ssu

71ATU9T F953NATUIRTUILITNATRglUUAN TN UagUTumMa Fevilunuiaun uazlluys uisnass agly

D

(Y o

Fminaseys wazuieitany Aedsminuassiadun

Tssnuiidminuasseduwisd Wulsanugsiaulssvomsanliesuiss dusduni fofflssny
o1wnsdnd hduliweuazusiiug Mseiinly waglssruuusyunandnsionnsanla wielanansadsivinels
demefuanudeimsvesiuilnafifistuiuswunn duniliazdadimneaelulssme wagdndunis
Rdsoonuenuszima lnstamziouglsy uaztsemadiu  Tuduresnszuiunandn vTsmisiuiaunaunn
uazauUaendunaonnszuumamenniimaluladifuaiouasaiosdnsdnlud® Wmauaunsvieu
METEUUABNTIIADS LLasaguJIuixuuiJﬂLﬁaammmLﬁ'mmﬂmiﬂuﬁjau LLaxﬁéﬁﬁ’mﬂﬁﬂﬁﬁamunﬂ%umauagui
anelémdnatainwde ( Animal Welfare) Fafudotmunvasanamglsy (EU) uenaind FRgdlva Ay
wagvjuimlunsuiuganeiugliedisteidos ieusudsransermsdmivln saudiefaunanefusllsd
Masaiulaiia s fgfiduniulsa wenvnudndmeiainlianuad U%ﬂé’mé’wammamﬁmsﬁuﬂigﬂﬁ
U53an viu anlnnen Lﬁaidﬁwaazﬁﬂu lioum3end WWudu insrzdeaniaguiinisinudises 1u
Umdadiuh maheaasurigent ansnsaussviane wazazanlunisiudsemuldnnd WeauAgnAT
thudnsfasiuxgniudunoululasi Aldduososiunantasiulsy Adsnsarull an wauo

Fidinssvrunsiindauaraauauamnildinmsguseaulan viandndasiioslulssnalneuay

dso8n iamﬁﬂlﬁ%’umsaaﬁumﬂﬂizmmﬁ{ju wagananglsvunuy Saduiinsuiuid Faansnanadiaany
duneluFomwownigiuvesdudi uagnisnsiaaevarsiuieu viesnfiurluieldograninda
UITlaunsiusesszuuUImssEiuaIna 917 sEUuUIMIsRaInIw (1SO 9001) néninasinnsUFRTRIuS
WA (Good Manufacturing Practices - GMP) 5zuunsiias1zsigeingafifiosmuguiiiennadasndooins
(Hazard Analysis and Critical Control Point - HACCP) syuuamnmdmsugsianiuanevs (The British
Retail Consortium: BRC) 11%5§1ue111581a1a (Halal Standard) tJudu vauzifeniu ndnsdueianmsves
viEnSsmnsansaaoudoundulufundiinvestngiuiie uenainil uismiiissuunisdaniadiu
dawandeunazsruunisinniserdieuniouaranuuasafounsesiu ﬁﬂ‘ﬁﬁiﬂamuﬁﬁlé’mﬁamnqﬂ@’h
MA1891938 TINTITIBAIUALAIN uarsefasuasedeunnuhenuiilulne uazsaszmasnann
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a3Un15AN¥INUALINTUNITNEATUULENISN (Smart Agriculture) AnT1usawd 1w lng]

1Sadunsuueud GranMonte AtaginunasanInwInaeuuiualan Tuiuiunlngdsetgain

sefutmeia 350 wns TaeTovasldoqunanuueudtuua “wngnlng” wiewlnytues ftufindi 100
14 fienumnzandenisgnoquiuda Adndnedulaivarnvatsyin ldud Syrah, Cabemet Sauvignon,
Chenin Blanc, Viognier, Semillon, Verdelho waz Durif — laeneuazundulsequmeilulsdnlnauineu
5o 10 ni1ddeu aalqud Tafinu1d 1i1wes GranMonte  andefiudaduviiduliodu nounsnnandmiu

s
<L

aedslulvlsalnddug audleUna. 2552 Aaulind g0 gnanvesnadgns Sewaumumsiilniuazugnedu

!
wneeansids GranMonte JeldBundnlilunusudvesiues Aitasiieiuoims Suviondosios
wan 1o won warBnnaneq ege fEununidng dae funaulafided winery tour Juaz 3 seuluag
venanduant lurhsfasldvulsedu lvudalsmanlan wazdulanives GranMonte
4oquillfinaluladlunisgua oy fn1slHiados Micro — Climate Station %18lumstngumgd
A oguadueduliafian Tuildlsequnamunoudlifussta Toursm  awards 2008 Useiny

WAL ITUNBAT S19TAALAU

Lﬂ%‘aﬂ Micro — Climate Station
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aguUszlevunlasuannnisduaun

MSENNLIIATINGG  “Asian Forum on Smart Agriculture: Futuristic Technologies for Sustainable
Farming” vhllésunsiu wealuladlueuiaslvilq nanisinuns Wieiiudnenmuemandnnisnwas uay
Anud AR UeINIsnung deindaddsuiiudyaatoveanunsdaioy vie aundnihiy (Smart Farm vide
Intelligent  Farm) wlglfannsnnaneimsdoutszanslanilazanniulueuian inumsnsuazynaingms
manwasazlianuddnyiu msvimhufisiauusiugngs (Precision Farming) Tagifunsviinensiiduiing
fudaundeu finslinsweinsislegliiduaniign sonisguannnszuiunisedieiiusyansaimuasusiug
rusruuidumeifiagiinisfuoyauariinneideiniesfloalislmidiolinszuauntsnangnies saus
Suviwuda sath e Wenusudngiie nmsfuiieiwasdadonnandn iieldldnanangan
Hagtununsnssuauuiudgaiuifouiunnluasgonsinuazesanside sdmatgUszimanizaiing
AWosuil sidluglsy dou wuade uazdude

wilszalneagiifnenmlunsuanduiinuasegud udfdesusumieaduieiuussmadue Tag
Fosmavinnuasng Aetingshainuas ldldifissdudndudinunssintuy sausfesilfszuuiinagsia
vi3a Business Ecosystern fianaiduuds senmsduaiuliiAnamumainansvesynainsdiunsnensniu
U aeiauniiesdnsnananisinens fildeamgiunsiiuyadisandninunsiaznisdiosn n1sHRL
newnaladuiaduayusnunisineas Wudy” WeununnUssmaiuinueansviinumsiiaznateidusunanly
A5IR 21 Funwnsnssy walulad uardswinden ssendeuaregsmildetmaunaundu Ussmelnefii
naudfsdessudueteiuietudosting ileliifiemadssaulunfuavdsomsteuauislants
aidevieminnaidu “afavedlan (Kitchen of the World)” Asgunansienumdnduinlagnaen
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