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4.1.1 gaujuanisadrsuazrldaruszuy loT lunisWmutineasnsgalna
319U 30 YA
1. Augriaudi(Hardware)
1.1 TassaieTagyinanegiifleavsedindy
1.2 yotensleisueiviewnauvisldussnd Andegiulasais Fagyiunan
aunuiaa vioolulnduiafinit dwiugunsaifiisatessselui
1) gunsaldmsugugesinan N P k Tufu

o
I =]

2) gunsaldmiugueiindranutuluiu aamgll wazAeanhlnih
3) gunsnidwiuwugesTaAnudunsanislu (pH of water)
4) gunsaidwiuluimesinAua(par) (Indoor)

=Y

5) gunsaidmiuiugesamariuaulaeenled gamgd esu (indoor)
6) gunsaldmiuuesinAnusay (Outdoor)
7) gunsaldwiuugesinafidnsas (Outdoor)
8) leduaeidn
9) Waawl
2. iugunsaidiannsetind(Electronics)

2.1 Uo$m9asAIUAY
1) ussiulwihdmsulda (Operating Voltage) 12VDC %3s 24vDC
2) ESP32 \Jugunsaiuy SMD Module
3) fin1sUszanana 2 Cores 32bit, 600MIPS, 4MB SPI Flash/8MB PSRAM
4) fineinsosiunisAoaeInAneuen
5) finwesasesiumsdeasiayaiuy Modbus Protocol RS485
6) fwesnsasiunisieasdayauuy 12C dmiuundesnsla 3.3vDC
7) fiwesasesiunsieansdeyauuu 12C dwsuunasingln 5vDC
8) dnain3ial

2.2 U9 Raspberry-pi
1) ussiulwihdmiuldau (Operating Voltage) 1101 4VDC w3eannnin 24
2) 1§¥wuszanana Broadcom 64-bit, Quad-Core ARM Cortex-AT2
3) MiIeANAUY LPDDR4-2400 sitiosndn 8GB

f 4) il CPU speed lsltipenin 1,5GHz
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5) # Bluetooth 5.0 BLE
6) fl9a3%ia LAN WUU Gigabit Ethernet
7) fiwasn USB3.0
8) dwain USB2.0

2.3 Tedusuaa (Solenoid valve)
1) ussiulwihdwmsuldau (Operating Voltage) agjil 2aVAC
2) vwamahlvad/eenlitesnit 1 91
3) usesumslgnu 1-10 s

2.4 wifowasussdudmsununuledusednd (Solenoid valve drive)
1) wssulwindunn 110 wia 220 VAC
2) Tussfuedinm 24VAC

2.5 Jwdmunuldussrmndmiennay
1) ussdulnihdmduldaru (Operating Voltage) 12VDC 3o 24vVDC
2) fivaealusnaniuy MIvhauvessiad

2.6 uviaadnglv (Power supply)
1) ussdulwinBume 110 wse 220 VAC
2) Tusaiueding 24vDC

2.7 Winau (FAN)
1) wsesiulnidmsuldsnu (Operating Voltage) 12VDC %3e 24VDC
2) fvwaiurinugudnanslaiiesndt 80mm

3. AnuLUIas(sensors)

3.1 Soil Sensor lddwmsuindussnn N, P, K luiiu THordwneonuiu Modbus
RS485
1) @nansaldnuiuuseiulnia 12vDC wie 24vDC
2) Maximum Power Consumption feenin 1W
3) Range 9@4AUITNIUAY N,P,K 1-1999 me/kg (me/L)
4) Precision +/- 2%FS
5) Protection Class IP68
6) to1wwmoanulu Modbus RS485
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3.2 Soil Sensor ddwiunsraieanutuluiu gamgiluiu wazeanushlain
(Electric Conductivity: EC) Tiadnmeanyunilu Modbus RS485
1) anansaldauduuseulih 12vDC wie 24vDC 1¢
2) Maximum Power Consumption lidaenii 1w
3) Range ¥89A1AN WA 929 0-20000 us/cm
4) Range vorANLlLAY ¥29 0-100%
5) Range v@sAgumaiilufiu ¥29 -40 fis 80°C
6) Protection Class IP68
3.3 Water Sensor M wiuiamanuidunsassluh (oH of water) Wiondinm
sanulu Modbus RS485
1) anunsaldeunuuseiulvia 12vDC wie 24vDC
2) Maximum Power Consumption lieendn 1w
3) Range 44 0-14 pH
4) Accuracy +/- 0.1pH
3.4 Water Sensor ldwsuinauihlih (Electric Conductivity :EC) 15
wrnmeenidu Modbus RS485
1) anunsalgauiuuseiulai 12vDC wse 24vDC
2) Maximum Power Consumption Hagn3 1W
3) Range %74 0-14 us/cm
3.5 Weather Sensor lddmiuinmauduuas Agamgll Aauidu Tadina
ponudu Modbus RS485
1) anansaldauduussiulaih 12vDC wse 24vVDC
2) Range Y4AIAMMNLTLLES 0-20WLux %38 0-200,000 lux
3) Range 9NN 133 -40 fi 120°C
4) Range UBSANAINLAY 929 0%RH — 99RH%

5) Protection Class IP68
3.6 Weather Sensor ddm3uinAarsvaulasanies (CO2) Agampil Ay

Tiednmeanuidu Modbus RS485
1) anunsaldnuiuassiuluda 12vDC wie 24vVDC

15 A0, 2567




3) Range v83AgUu il 114 -40 fia 120°C
4) Range 183ANA7NLAY 129 0%RH — 99RH%
5) Protection Class IP68
3.7 Weather Sensor lddwiuindanuiiau (Outdoor) Tiandmmasnuiiy
Modbus RS485
1) anunsaldauiunssiuluii 12vDC vie 24vDC
2) Range UBIAIAINLLEIAL U39 0-60m/s
3.8 Weather Sensor l4dwmiuinr1iiamsaun (Outdoor) lierdmeesnyuiu
Modbus RS485
1) anwnsalgnuiuusesulvia 12vDC wie 24vDC
2) Range ¥83A¥1ANI9 929 0-350 89F1 ¥SBUINNT
3.9 Weather Sensor lgdmsuinAiauiduvasuas (Light Intensity: par) 1%
i RnRapNu LY Modbus RS485
1) ansaldauiuussulniy 12vVDC wie 24VDC
2) Range Y94ANAILTNUBILAL 129 400~700nm
3) Taneglilluudaney
4. favesadesliFunsusidelidusunusnennduamiefumusmielulsemalne laelitu
VULITNAUDIIAN
4.1.2 yoreuumeidmiusuystanana (Wuufl 1) $1uay 30 ¥
lugprasiamesdmsunuussinana feaziBunnsaunay wail
1. wieUszalananais (CPU)
1.1 fimiieyssuranananlideaenin 6 unuwdn (6 cores) Uag 12 wnuiailou (12
Threads) Lﬁa‘saﬁumiﬁ"muﬁﬁm'mﬁaqmiﬂssmawaqa
1.2 fimaluladiianansofindyaraundnildiiies iy Wy Turbo Boost 3o Max
Boost) lneiinnunsgeanliviesnd 4.2 GHz
2. MiwAMUIAY (Cache Memory)
2.1 fvdieanumuu Cache Memory vunaliitieanit 8 MB
3. vidaeUszulanansain (Graphics Processing Unit - GPU)
fnaidnuazetlaetrmiseluivionnin

A\ %
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3.1 LJULNII99TUARININULENIINLAII995%EN (Dedicated GPU) 713
mheanuinluilidesndn 2 GB v3e
3.2 'L‘Efwﬁ'mﬂssmawaﬂ‘sﬁﬁnﬁiwasgj"tumj'wﬂixmawanaw (Integrated GPU)
fanansaldmirsanusmanlunisuansnwliltosnii 2 GB vse
3.3 ﬁwﬂwﬂizmawanmﬂﬂﬁsaﬁum‘sU'ﬁxmamamwmmamﬁamgaLLas
awnsaltvilsanudwanlaitiosnin 2 GB
4. BWWAUTIAEN (RAM)
4.1 wwanudila DDRE videfnin vwalitesndn 8 GB WissessunisUssuianad
S uazianes
5. wiisedaiutioya (Storage)
5.1 Smhedaiudeyasiin SATA vi3afini1 vweAnuglitesndt 1 TB wie
5.2 imbhedafiudoyasiin Solid State Drive (SSD) wunansqliitiosnin 250 GB iile
msuhfstoyaiivinga S 1 e
6. NS WonsaASatIe (Network Interface)
6.1 5045UNSITaNdDITUULASETIBWUY 10/100/1000 Base-T viannin luitiosndn 1
%94
7. Yoadoudoiiaiiy (Interfaces)
7.1 fideadiousiouuy USB 2.0 vi3efind Litiesndn 3 9eq tiesesiugunsaiiadusig 4
8. qﬂnicﬁﬁuwﬂ (Input Devices)
8.1 fudlufiuriuarunduuudendedeay USB omsldanuiiaiosuasusiug
9. gunsniidles (Audio Devices)
9.1 filulastriuuazalndus iesossumsussyueaulatuaznsldnuiudaiiive
10. auanIWa (Display)
10.1 euamsnwvualiitiesndt 19 i AnuazBungs iensiauiiasninuasd

UsEaNSN W U 1 Hiw

e

7

\
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4.1.3 yolfizdmiuufuanisldaudnu 1oT Afisrsudniwlsitisendn 4 dos S1uau 30 4n
1. Wulfeildlunissesiunisaeurdenseusy

Tassadnevviannmanndn ndeud Epoxy

fivwnlaitdoendt W1200 x D500 x H800 .

lfizanunsauusyiula

5995UNSAAAIAISUUUNULRY

L U

fsreudnlwlaitosnin a goe dmsuufoRmsdu loT etaties 1 4
7. Wuduiiindnlulsemelne
4.1.4 yaufradmiunisufianistderudou loT $1uau 30 ya
1. WuiBleunysrasduiauiungsests aunsauiusedviidomusasis
2. fwiniageseiunaa
3. Tasswwhandasiudauss wényulasdiey

4. fywalaitosndn 38 x 50 x 80 @, (N1 x 817 x &)

¥ =

5. Wuduifrdalulszwvalny
4.1.5 N3BT8 (Interactive Board) dwiutiiausnasiu Atlvuavtieelidosndn 86
fih S 1 YA
Tnefiquaut duigluil

1. uu1Antin9e
Sowanthaelitosn 86 1 mnzdmiuieaisunievesUssyuuunelug awnse
AnsauuuuIumlsld

2. Y3803
Hvouansmauiin D-LED Arwazian UHD Litfoundn 3840 x 2160 99 (4K) tifenns
wansnniaudauasdduanla

3. A1A211UTB A9 (Contrast Ratio)
figmsmnuUSousslitfosndn 4000:1 temsuanswafiesdelunnannuas

4. A2UE919%1199 (Brightness)
fimnuadndlifoundn 350 cd/m? itemsueaiiuiitaauluynanmindon

5. 4uN8IN53UU (View Angle)
sesfunmusMssuTuiinisliitiosndt 170 eam iluuwueuuaziuads Wislkanunsa

ﬂuﬁulﬁ%’mmumnnnu‘u :
= NIIUNTT
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6. N3zANUTYID (Glass)
wihaevhainnszanilsAuiuy Anti-Glare Satianuasasiounagifismnamuniudems
WA
7. syuudfuAnig
5893UsEUUUfTRMS Android 13 melufiaies wiesmheainudn RAM 8 GB uay
ROM 64 GB tiemsvhauiisiniuaufiuieyaldifisame
8. wulwUszuIana (CPU & GPU)
19 CPU wae GPU ifasesiumsussinananaznsfinidussaviaings
9. mMsseeiunTaudEviateyn (Multi-touch)
sesfumsduraldmiauiuis 40 90 Hesesiumevinuswfunaneaundouiy
10. tfoerivdiyey1ns (Connectivity Ports)
10.1 Input: HDMI x 3, VGA x 1, Audio In x 1
10.2 Output: HDMI x 1, Touch 2.0 x 2, Audio Out x 1
10.3 USB: USB 2.0 x 1, USB 3.0 x 4, USB Type-C x 1
10.4 RJ45: RJA5 IN x 1, RJ45 OUT x 1, SPDIF x 1, RS232 x 1
10.5 s095UMsiTousia Wi-Fi 6 uay Bluetooth 5.0
11. arlwelu@q (Built-in Speakers)
S nauuuinsanielufaedos sndaiulitesndn 20w x 2 ileldestaauluszving
nMsuLaue
12. Wandun15uy$1ii199 (Screen Sharing)
aunsaueiinsengunsaineuiumes wiuviey uiiuidn wisaunsvinuliniaudulyl
fioundh 4 aunsel s893UNsUARs Pin Code dwsunisifeuregunsaiuuulians
13. Herdulusunsunisseumsaou
13.1 seesumslinuswivansninurunisauny QR Code
13.2 5995UMSABUANNUUUILERNUAZLUUDN-HA WiouuanNalduns LAy
\Wasigus
13.3 sessumsduivamngitrsaiionsudany

13.4 aunsadeiennunngithsuliuanmadudornuisuume

U3¢51UNITINMNT S AN3IUNTT AI3UNTT
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14. Wsunsy Whiteboard
14.1 sesfumsBeundeniulaliddesndt 10 90
14.2 ausadsuitunduienuasmnlunsldaumuianssy
14.3 JMaATU Smart Illustration, 2D Shapes Auto Recognition, LLazLﬂ‘%"aaﬁama
adinenans wu liussiauazinsosfiniay
15. vu1A
yuaesaslitiaendt 1950 x 1150 x 90 .
16. NMs5uUTENUL:
fn1s5uuseiudua 1 U wuu On-site
5. MUUALIAEINDUNES)
uuanaawauNaauanasamelu 120 fu dudnaniuasunuludygn
6. RANNUN UNTISHTUNARLADNTDLEUD
Tumsmsfinnsandadondalauansei uvinenduasinsandadulagldvdninasisnn
7. 29@usuUszann 293U 2,982,000 UM (@asduinuaunUaviiuaasiuuivdiv)
8. 4IATULAZNITIIEY
sinendearinedrssliunuedny 1 nn udwiutuiosay 100 vesdwag Jeldsa
andyaniunasnaunBensduq wazeldireravauds Weduedwauiandndngniosuay
AsuuMmNAY g IR vLANENEe
9. dns1A1UTU
Q’mwﬁaw’hLﬁumimmaummmuaxL‘ﬁauimﬁﬁwwumlﬂué’zgzgw TunséifiinAnuaingy

Wesmnmsnszvheesdunedumelinsdwevariinisseznanfifvusludyan fueassieunld

Y]

) =< v o

Fiﬂﬂ%’ulﬁﬁ’u@«‘ﬁya Tudnsnferar 0.2 vanaduAag Tudnniuasuivuanudyy Ut YUY
éaua‘u'lﬁuﬂ'Q%awgﬂé'aaﬂsuﬁqummﬁzymﬂ
10. NM35uUsNUANUTIFAUNNIDY

Fuesiosfuussiumnutigaunnsondune 1Y Juwsifuiiuinenden 1suueuiagnelu
fvuanadinan mndweuindigaunnses viedndesuiasdosianistdenuey vieudlulvegly

anmlgnslafdaudiy melu 10 Y Juusduiildsuudsnnumine1de lngldfeaildanelas visdu
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