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process and manage large-scale agricultural data, combined with data mining and cluster analysis techniques to synthesize and
classify environmental information from sensing and control devices. The experimental results reveal that environmental factors, such as
light spectrum, light intensity, temperature, and soil humidity, significantly influence optimal crop requirement parameters. The developed
system effectively supports intelligent agriculture by enhancing production efficiency and enabling organic cassava farmers to achieve

sustainable, data-driven cultivation practices.
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Figure 1 Using digital technology to increase productivity and ability in the competition of Thai farmers. [1]
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Figure 2 Research equipment and methods.
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Figure 3  Finding the spectrum of light appropriate for planting by dividing data into groups (Cluster Analysis).
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Table 1 The light that plants use in photosynthesis for growth

LED GROW LIGHT Blue light Max Red light Max PAR
Determining the 480 nm 680 nm 400-700 nm
spectrum of light
Chlorophyll molecules 400-480 nm 630-680 nm 400-700 nm

typea &b
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Use the k-means algorithm.
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{ Choose ”SimpleKMeans -init 0 -max-candidates 100 -periodic-pruning 10000 -min-density 2.0-t1 -1.256-t2 -1.0 -N 2 -A"weka.core . EuclideanDistance -R first-last' -1 800 -num-slots 1 -8 10

Cluster mode Clusterer output

(®) Use training set

() Supplied test set Set . Missing values globally replaced with mean/mode
O Percentage split % 66 Final cluster centroids:
() Classes lo clusters evaluation Clustert
Attribute Full Data a 1
(Mum) humidity (365.0)  {(L78.0)  (187.0)
[;_'] Store clusters for visualization
month January February September
day 15.7205 12.6461 18.6471
Ignore attributes J spectra of light 545.8932 462.6067 £32.9786
termperature 30.8137 30.2472 30.9626
Start Stop humidity 48.4785 48.191 48.754

Result list (right-click for options)

23:58:50 - SimpleKMeans

Clustered Instances

o 173 ( 49%)
1 187 ( 51%)

Time taken to build model (full training data) :

0.05 seconds

=== Model and evaluation on training set ===

Figure 4 An approximate model to find the appropriate values for planting crops (Crop requirement).
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Associate : Big data
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Feature selection
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Visualize : Crop requirement
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Cluster#

Attribute Full Data 0 1

(365.0) (178.0) (187.0)
month January February September
day 15.7205 12.6461 18.6471
spectra of light 545.8%32 462.6067 6£32.4978¢
tEmpErature 30.6137 30.2472 30.962¢
humidity 48.4795 48.191 48.754

Figure 5 Processed with k-means clustering method.
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Table 2 Yield and environmental variable values in experimental and control plots

Variables Experimental plot Control plot p-value Remarks
Yield (kg/rai) 120 + 15 95+ 12 0.003  Significant increase in yield
PAR (umol-m 25 1) 450 + 20 430 + 18 0.021  Significant difference
Temperature (°C) 285+12 278+ 14 0.042  Significant difference
Soil moisture (%) 28+3 25+4 0.045  Significant difference
Light spectra index 0.78 £ 0.05 0.71 £ 0.06 0.015  Significant difference

wewn: Auansadu mean = SD, wlameaes = Mszuurhsudaaies o, wasniuan = NsUgnuuuLiy

6.4 ATIZVNA

1. wandn (Yield) vosulamaansgeni
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wanal#ilfiudn PAR uag Soil moisture iluase
nandnlaenss (R2 = 0.78, p < 0.01)

a v a L4
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18
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WiyAvlnvesity Fudeuildefiafign Ao iieu
AugIu

7.3 usedifen (FreameIAduLas 500-
570 nm) Ao g1udden 549 nm Fadteudildandia
fign fo 1ieu ungAn G1uAde Aulifazganduuas
Ay warduadld duuadidoaildlfganduds
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At ewdiden 509 nm Tnstuegfuanmuandon
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Wea 549 nm (PruFUATIERLET) Ima%uaajﬁu
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o

ydfny
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Ineiiugide lanaaeunislinussuuly
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a

uniamfaguruissduauwuuinges 31Nz
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7.4 Tawwan1sneansal Afioinzauves
miﬂqﬂﬁﬂj (Crop requirement) [15]

PMNATANEIITY Msllumaniswennsal
[16] ladeyaluldsruduimaluladnisdisna
Nz Ussifiuuseansnmluwa shoneuiindu
Wwnsng (Confusion matrix) Aauanadly Table 3
NANITNABBINUINLUUIIEDY K-means @11150
uunudangudeya (Cluster analysis) lada

WBamse (Precision) 5e8ay 95

Figure 6 System operation.
The system works in 2 parts

(1) Measuring and control equipment.

Table 3 Evaluation statistics

Measure Values
Sensitivity 93%
Specificity 91%
Precision 95%
F-Measure 92%

Haarnnsineifelaenisldlusunsy
Weka Uszsanatoyasnieisnis [17] K-means
clustering wianguerfivanzanvesnisugnity 16l
ﬁﬁﬁmmzaﬂumiﬂQﬂﬁﬂj (Crop requirements)
mewmAlulaBuInsinnis Jeyarunnlyg feuans
lu Figure 5 Processed with k-means clustering
method.

msiufeguazlinTzidoyaniskindu
dzndsdunidifleatiuayuszuuinunisanios
Ingldmalulaguimsinnisteyaruinlvie) Aaukans

Tu Figure 6 System operation.

5 @ @ gogidesppscom/spp/6aeDSZGIS1pOGIAVIsyout

Aayanaimsulaud i a 0 ®
+ psscniguers v (s D v w

N/ Qv

A da o
Lavinuinel

WAHAR WananAeli

Uszine/na/dmin
(nn.)

(5] ()

(2) Web application for measuring plant growth environment and the organic cassava production database

system.
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7.5 N53INANTITNINGDY

7.5.1 Handngeduluuasmaaas

- wUamnaedild loT + Big data + Cluster
analysis linandngeninuUasniunuegiiid Ay
(p = 0.003)

. LEAATINNITATIVINEAINUINADUULAT AT
USuAImu Crop requirement ¥28l%n153AN13
wWda SUsEanB ATy

. @enAdRItUNUITeRounth [8,9] fiwudn
nstmaluladinuasudugiiazWisudansey
anunsauiLHaNAALATANA L

7.5.2 AT MAUWUE Y89 PAR, Soil moisture
UASHANARN

« Regression analysis Land11 PAR Uag
Soil moisture dnanoNananog19tALaY (R2 = 0.78,
b < 0.01)

. azvoudn msdanisudsnavinluudas

o w A '

naaed Wutladuddyidwmanenisadyivlnves

o

LY

Tudgnadunse

« ogslsfiny FuUsdy Wy gumgiiuag
Light spectra index dnalsunsni 9191ARIN 429
mMsinduniennuahiaievesanmnden

7.5.3 n15UssifuAIviaIsauyans
Ugniy (Crop requirement)

» Cluster analysis asnsauUsngudayauay
mMuuaA Crop requirement d@msunsazudasle
TaLau

« 7514 Single big data platform vl
a11130 SIUTWVBYAINVAE LIRS hazwlal
naadld Tufien

« 7991170 TUIULUAIAI9819UaZ TOU
gon1a gatley maﬁauﬁmﬁm%mmﬂz]@maLﬁa
Buduna
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7.5.4 Y99111Ava9N 151784

- yauiinaaesifaazduiiuiiane
o1lalaninsa Generalize lUdsituiigulsiioun

- Yadanguen wWu suen, auuss, vsedng
fi orvdsmasienandaudlalldaunuiion

7.5.5 Yowauauuzamiunisuszendly

« szuuaunsaUsuldiumsudud s nds
Bun3ddug Tneuiue Crop requirement A
annitud

« N3R5 YLAULAYDINY ﬁuagﬁ’u NN
wandauvasauuaziirluulacgn ioufianzes
dmiumsugniiudiuzvas Ao wounau-diguieu
(YFUNINY) uaz AAIAN-NEAINIEY (FIsUany
f0ew) desnidudsiifianutuiisaesonis
wigAulanazlinanans ﬁgﬁmwﬁm?{mmaﬂgﬂ
Tuag dusngn wsizenavilivieuiugndals

« ansnvenesTULLie Weslostoyaann
0119, U3anani uazamnmiukuuEealn o
aduayunuuUgnuas iNaRaRe1sd Ty

8. d3U
I1An1sAnEIIdouagn1sUsELdU
Usgdvzanvesuinnssumsimuiseuugiudeya
\Weatuayusruy 1nnsdnier wuin spuu
a13130 Pwunuiaziuingudaya (Cluster analysis)
loog1afivszansnin Inenan1suseiiuanase
(Table 3) uansAimuLiisanssgeda Sovay 95
HAN15UTELIUAMUAALAUYDILAYATATNUIN
wnensnstiagiuuluseau “Aun” aansidau
walulad loT [18] Fetheriudnenmlunsimzlgn
wazUsgiiunitnaonisuaninaldaudg @1unse
UImsdnnsunsusinugunsaldeanslausisildeglu
Nuit wenanil nwRsnIfaseiliugunsalanunse
Aadanazldonldineg mndleilanseuugiied
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5a15Imermansiasimalulad

gndes Tnsesuiugwesgunsaliuegiu suvs
ﬂ’]ia(ﬂ(g?ﬂ, Qmmwﬁuuazﬁw LAENSTUIUNSARR
Nan15UTEEUSSEE oUW SEUUAS19YIFIUAR
Wevanaen1siwmalulad Tiduinensns vinlu
ansnuiudoyadednifeatuiusasnii uasiilUld
Uselorulun1suN LAz USMSIANIT NSHARTY
denddunidlaegnaiiusednsam Tnsasuau
WoildlHiduh milfssuugutoyauasmelulad
loT s3uriu Cluster analysis @u13aatuaLUNTg
FUTsIsTUUNERSSaasey Piefiulszansam
MSKAR warkandnansunEnInITeteslangns
FaLau

HavINN13ANITenUdn Nsldseuugu
Foyarioatuayu nsuaniudUsndsdunis lu
USUNUBSSEUUNEASERRSeE aansariviun Andi
mmzammmiﬂqﬂﬁm (Crop requirement) 210
Joya 1 UldegaiitedAny vneadd annnstnseyt
KansEnuvetduIndentifinasensaiyiulnves
WY WU

1. wasdicu (Blue light, 400-480 nm)
fauemedy 462 nm Lﬁuﬂwuﬁﬁm@m%ulé’um
flan nszduniswdn maslsilad (Chlorophyll)
denalidulsfannsadaunsziuadldunntuasiiy
Snsnsenaaiayivlavesdidiu Tnadeuiildei
wangaufianfe Weunuawus

2. wasduns (Red light, 630-680 nm)
fimnue1IAau 632 nm sziamﬁumi@ﬂ%ﬁmaaﬁﬁu
AU UANNANYIAIYRINYUAL NSV B VU ANANER
Fre13an153 e AuTavessn waniiun1svenes
vosHanan lnsiieuiildminzaniigafe o
PERED,

3. wasdwea (Green light, 500-570 nm)
firuead 549 nm ﬁ%@‘msﬁmmﬁfw@uLLazLLm
\eassnaelsiladyiln a waz b drunasdideadiu
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£
a

vilzagviousanun vWluliiaTe wavdidend
PIWATUAYUNTEUIUNTABATIZVNAALN1TIITEY
Fulnvasits Tuegiu anwwindouvasiunazii
Tuwuasgn Ineiieuildrilvanzauiiaafe ey
UNIIAY

NAN1INARBINUIN TEUUFIUTeyaAUT
HALTUABNT0TIVTI WA uazdszanans
Joyannwuwes loT laegediussdvanm lagly
n1sdnnsdeyaruinlnguazn1siiasgiwuudn
gy loszyAvszaudonisUgniiudizmas
dunid wuintadudidy laun anasuveuas
Anudimesias guvgll warAuuresiu doua
m'am'wﬁlmmzammmiﬁ@jﬂﬁ‘uaéNﬁﬁaﬁwﬁzqu
Gl

9913AUIIZU (System limitations)

JrUUIiTeTnAIUANNINE VB AT LS
fionamanaindouannisldauuazannndon
Wy g Aty wazlassadrevesiudill
asiaue Sninisdeusiodeyarueiodie 1oT
Feonalaliadosluvieiudl n1suszananateya
nalrgidedlinineinsas uasnisusvendliased
Tdedinsusuyuaunsal n15Ung95nw wazey
wiouvaanunsnslunisidmalulag

9. AnANITNUIZNA

mu%%’aﬁlﬁ%’umiaﬁuauumn NBIY U«
ESUINeFEns Ideuaruinnssy (1) dinau
ANYNTTUNTEUESUINGAERS IT8UazUTANTIY
(ana3.) vevouan walulag Handy sense
audwalulagdidnvselinduazreufinmesuvianf
(lwawa) drdnnunauIneraasuaginalulad
WA (2291%.)
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