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Abstract

Oil palm leaf analysis is commonly used technology of assess the nutrient status of oil
palm because it had high yield continuously and reduced environmental pollution from
applying excessive amounts of fertilizer. The majority of oil palm plantation in Thailand belongs
to smallholders, the smallholder’s limit their use technology of oil palm leaf analysis because
there was not practical method for smallholder such as time consuming to analysis process,
interpretation and fertilizer recommendation by expert. Information technology could raise the
oil palm production through information management and automated data processing. The
advantage of information technology led to development leaf nutrients prediction model and
fertilizer recommendation system for oil Palm on web application. There could be
interpretation and fertilizer recommendation from 1. Data of nutrient status of oil palm leaf
from laboratory 2. Oil palm leaf Image. The model could predict nutrient status automatically
with oil palm leaf Image by artificial intelligence (Al), which develop from MobileNet V3. The
accuracy model with Nitrogen and Potassium status was 86.34 and 56.66 respectively and both
models had mean square error (MSE) values of 0.06. The model recorded as follows: soil
analysis data, leaf analysis data and application of fertilizer data. A total of data was process
automatically to assess the nutrient status of oil palm and fertilizer recommendation to farmer
or person who lack of knowledge about fertilizer application. This model could access
information from anywhere at any time that led to improve fertilizer application in time. This
model is alternative way to raise effectiveness of fertilizer management for oil palm

smallholders.
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Abstract

Oil palm leaf analysis is commonly used technology of assess the nutrient status of oil
palm because it had high yield continuously and reduced environmental pollution from
applying excessive amounts of fertilizer. The majority of oil palm plantation in Thailand belongs
to smallholders, the smallholder’s limit their use technology of oil palm leaf analysis because
there was not practical method for smallholder such as time consuming to analysis process,
interpretation and fertilizer recommendation by expert. Information technology could raise the
oil palm production through information management and automated data processing. The
advantage of information technology led to development leaf nutrients prediction model and
fertilizer recommendation system for oil Palm on web application. There could be
interpretation and fertilizer recommendation from 1. Data of nutrient status of oil palm leaf
from laboratory 2. Oil palm leaf Image. The model could predict nutrient status automatically
with oil palm leaf Image by artificial intelligence (Al), which develop from MobileNet V3. The
model recorded as follows: soil analysis data, leaf analysis data and application of fertilizer
data. A total of data was process automatically to assess the nutrient status of oil palm and
fertilizer recommendation to farmer or person who lack of knowledge about fertilizer
application. This model could access information from anywhere at any time that lead to
improve fertilizer application in time. This model is alternative way to raise effectiveness of

fertilizer management for oil palm smallholders.
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spUUUFTANSAYNY (Linux) Wudu wazviaiildfugunsalindeud wu szuvdfUinisiulandly
(Windows Phone) szuuufjinisleleea (i0S) uazszuuufifinisueunsess (Android) 1lusiu

3) fauanie (Laneuage Translato) Wugenduasiivimtifiluinanslunisula
yddaifdoulusunsuduiuienssdugs fidendilusunsusuatiu (Source Code) Tifun
wiesmouinnesarnsodilawagujodnuddsldfiFeniin1saies (Machine Language) 34
Uszneudiusiaiavgiuans (0 uaz 1) Wiy dulaniwiawisostsmudnvaznisyinuléidu 3
s fail

- paulmans (Complier) ludulaniwszaugs lnldnannisuualusunsy
fuatuianun wduiinlludnvasvewiudous vislid WedesnisFenlfvulusunsufanasaiFen
nliafAvld Taglideswinisuuadn vildnsiauduliegissngs fegralusunsuniwiild
mudaneulmassidu nwilauea (COBOL), N (C) uaxn1¥19131 JAVA) Lusiu

- umesniwes (Interpreter) Wusuwlanwseivgudueriuaoulnias us
szulandeuruyinumudsitazddsluauaulusunsy vivlinnsuilelusunsunseyildane dega
awildfudadumesniines Wy awudn BASIO), nmfitevdt (PHP) uazanwwiida (Perl) Wusiu

- wodwuLUae (Assembler) Wudulaniwdydnwal w3e nwiledlwuua

(Assembly) Fadunrwnsesumliiuniwiaia
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4) Wsunsuessausglaau (Utility Program) L*fJuszawﬁLLﬁﬁmeﬁﬂﬁﬂﬁﬂ%’ﬂm %4
dudsransnlunsiaureseeniiames Taunsovheuldieasein 10157 wagtaondeidu
TUsunsuessauseloviiinainvaisuszian i JUsLAsunsI9deutaianain (Diagnostic Program)
TUsunsudasiulasa (Antivirus Program) Tusunsudusalng (Compression Program)

1.2.2) gandwlsUszand (Application Software) Julusunsuitiaundudiielddmiu
yaudiue suaudesnisvesldnu auandinisldnureudimainuaisiuegfunisiden
thlUldaedimangay wu msfasiionans mannussosniuy viewflenutuis lutagtuiilusunsy
Uszsaniiiluanune w Tsunsudsvananad (Word Processor) Wswnsumnsnadiuans (Spread Sheet)
lUsunsudiaue (Presentation) lUsunsuguYeya (Database) TUsunsudmivanunismunsiin uag
TafdliAe (Graphic and Multimedia) 1usu

1.2.3) yaans (People) uyanaiujinuiisidostumaluladansauna 3o lofids
yransidussduszneudifnyiign nsedyaainsianiuianuannsa waginwelunisldanusuled
Juedad Mvanunsatdsslevivedlefiuldbiinusslomign finUseansamlunisuf i waz
Ienadwsmuntmneiidoanis

1.2.4) $aya (Data) Wudeifiaaiuwine MAfuyana anuil dswes wiemnnisaifiddll
AunsUsEInana Teyatiuesdusznevifianudidgmsiznisinaureanaluladarsaumaay
Aerdestudoyadaudnisinds nisuszanana dWoldldfeyafianunsninluldusslonilddiEondn
asauA (Information) Yeyafirenfininesasnsathunuszsnanaldiinasguiuy 1wu fuay fdnus
amils amedeul uazides Wudu

1.2.5) N52UUNT5¥194 (Procedure) Hudunounisviauiildasdecyfiinmasity

1 ¥ a

nsldesanas vevliuat vieteya Welildvuanivedaanaeuiunesedgneies wasiinUsslev

Y

Y A

a9an lnevhlunszuiumahuasdeudugiiensufoRauidaieu wu giledmiuily aflensldny
TUsunsu eligléiAnemdlaannsaufdianulsgndes uasiduwnmadedu

1.2.6) nsdeasdoya (Data Communication) Wunsideuseneufnnesviiegunsailedi
199 ey lfiAnn1suaniudsurensduid uazdoyaasaumatustiaunsvaty Yaove18dn
Aansn wagdseloviveanaluladansaumalulduintu msdeasdoyaiifauvuiildans
aelnsdndt anewada anslouiuas uazasdoarsuvulaenfenldluiagdu Wy szuy Wi-Fi

SEUU 3G 4G karseuu 56 Wusu

2. ATNAINDA

AMNAINEALUTTNBUTUAILDIAUTENBUNSENIT pixel (inwa) Sasdmnuvinlmsueaiudu

A Tngusaziinealzussytoyarinuainwesdly vnsaulangud RGB Teyadnusigeglufiniga

Y

(%
Y

ANRIWA 0 D9 255 ANNBEY

=)

autludoyavesd Red (R) Green (G) waw Blue (B) Avasuiazdroiavi
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https://en.wikipedia.org/wiki/Pixel

1%
£ ¥

mnefeRveddtutey lunessiumniiauiniuanainfidiuegun wienanlainAvesdudazduas
° a Aa A ' < ) 1A = 2 A P
uINAingaIsidnsnareueuuamiuiuies wu Anwanidadidu 10 50 200 AazAAmlH
fnwatiuilA1vesd Red ag 10 A1v83d Green 8¢ 50 Uag Blue 8¢ 200 Mnduwufiniwaniveyawuull
< ! ! 7 Ia a A% a a A < v = ! o
Wulsgnnsdlugvesnmily uansirdnsnavesdiiduiuinninddu Wusu dausaznanagiddmau
finwaldviniu Fuegiu resolution ¥SoANUALLEEAVBIIANIN LU AIMTNTAILALLELA 640 x 480

PUGDININAL ANUYTY 640 NNLTA WATNINE 480 NN AIUUIIUIUNNATINUAAD 307200 NN

Blue component
Image Plane

Pixel,
[255,0, 255]

Green component
image Plane

Pixel, = [127, 255, 0]

Red component image Plane

AT 2 89AUSENDUVBININAINBATLUUA RGB

3. M3138u31%98n (Deep Learning)
= Y a = & = = 1% = . . = & A a9 v
n1siseusiddnfuarviniveinisiiouivesaios (Machine Learning) Failumaiiniily

anUnenssulassneussamifien (Artificial Neural Network) wien1siseusdaya @ausenauldaienis

Y Y

llasangUszanninio (Neural Network) 91uiuviangdu silidnisseusndudenduniinisldlaseng

Uszamifiguduiaed lulagduinalinnisiFeuiidadnlainswaunieldlunudsziandieg agia

a

wnsvane duseaninmuazauliuggs lnsaniznisussendldiudeyanin wu nsandiluniau

[ 1 [

N1395393UTRge99 N159uelsARivaINA NG N1TATITNUGATULLTIVUAINLBNLLTE N1FTHUN
Uszinndoyaninaisainaranfiey iudu minlunuiifeidesivdeyanin dnazinisld
Convolutional Neural Network #38 CNN saufufiuinafianisiseusidedn sadulasasilaseieg

Uszamiilguwuuiiesiianunsaduundeyaussinngunnlafninlasaiigdssamiioniall Gamaila

c

nsseuiddndudiuiweanaiianisiouivenniowazednaldssuulygussivg sadussy

o«

Uszaananinsinsemidadnvaaniesnauiimesinglddeyadmiulnduiielineuimes3duas

v

=

annsauiladamiilndifeddd IneuuwiAnnisvituresatesvesuywdunldlunisuidayn U9y

[ '
= A

UnIdeluavising q lodinsuSuuddueanisifeusidadnlviiianududoutagiuiutuaung iy e

[y

seafunisuitaymfenuazdudou eg1alsfiniy Anuuiuduasyseansamveslunaliliduegiv
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¥
[y

ANUANvIINtUlATItIgUsTA M EUITEIeE10eY IATUREAUANAINUBILALIINIUYRIYATBYR

dmsuilnilu (Dertat, 2017)

Simple Neural Network Deep Learning Neural Network

@ nputLayer @ Hidden Layer @ Output Layer

A 3 fegalasiaielaTngUsEa gL UUSTINATLAY NS BUSAEN

4) Tasevnguszamuuuaaulagdu (Convolutional Neural Network)

lassggyszamuuunauligdu (Convolutional Neural Network: CNN) tlulasstneUszam
Wienguuuunileiiazviinisadnauédnvas (Feature Extraction) vosdaganinessnuiuaydang
auduiusvosiinalndifsaenlife ielinsuiamesannsafouidnuuzveaninldoged
Usgansninuazuiugn W gUsevesing @ awmmvesinguunin duveu (Judu lasswieuszamuuy

[

rauligdugnihunldegrsunsnarglunuduundssinndeyanin nsandiluninau n15953330ng
! & o/ 1 o o 9.135 £ d' Yl a a (%

199 Wudy lassieyszamuuuaeuligiuannsauSuuntudeyaiielvillusesdnsnnuasnseiunis
UsEaIRveInIuld a1nnmd 4 sansiiegamannisyinuvedaseiigyssamuuunsuligiuiloiu
dFUNTTUNUTLANTBYAN N UazAINT 5 UAAIRIBENAMNTNYUEYDITOYANTNULINIATIUY
Usvamuuumsuligturinisadnesnuila lnen1slddinses (Filtter) Ndvuinvesnuiuazsuuuy

wanenai IneRadnwaruNegRuyedldaunsavitnswenueglamen1Uan (Dertat, 2017)

— CAR
— TRUCK
- VAN

[l

o [ITTTT

] — sicYCLE

z/'

INPUT CONVOLUTION + RELU FOOLING CONVOLUTION + RELY POOLING FLATTEN SOFTMAX

FULLY

CONNECTED
Y hd

HIDDEN LAYERS CLASSIFICATION

AN 4 FI9Y19NANNITVIN9UVBY CNN
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block1_convi

block2,

block3_conv1

block5_conv

AN 5 F9819MaNN15VIN9UYBe CNN

5. Tauma MobileNet #l#Wannszuudsaifiusimewnsiuluthguthii

MobileNet 1ulsnauszinnlasstngyszamuuuasulgdusuuuunils fvuiadn Afsuiu
ynfwediies e 5.4 S Tanumhdunsiudsdeyatesiiieiluldnuais mnefunsiamn
vugUnsainseiadesilefifosnisamiiiuaziimineinsdidn anuanismaaeuiuyateya ImageNet
U1 MobileNet §lf1 Top1 Accuracy 98l 75.20 % afeindmnuwsiudrgauazegluinamifioensuld
Soiftsutuiuunnimes Ssnuideifensiauissuuasiuueundiadudmsudldauild
poufmosilunielnsdwitlodefliannsnsesunisUssnanadidudeouls Seldinlunatuldluns
nadeukaziUTeuiauiulinadug a1l 6 wanwiegndlasaiavedling MobileNet V3 Jaiuluna

il luauise (Howard et al, 2017)

Mobilenet V3 block

‘l J Nt_vs-

FC; FC.
Relu hardg

AR 6 faaghdlasaadiaves MobileNet V3
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6. YiunaunaLAtu (Web Application)

6.1 AMUVNEVaRIULBUNELATY (Web Application)

Auuaundwady (Web Application) snads gandwasuselusunsuuszend Adnfselusunsy
Internet Browser @1115aldnauUElEUIN1TUUY Real Time againdanisldauuiazlidefinmg
BONARITUWATOIVDEY

6.2 99AUsZNOUYRIAVLDUNALATY

=3 a v 1% [ a a o @ a 1Y)

Auuaundadulsznoumenisvinanumalulagens quinuie 917wy Tusuasuivwounaindu
(web application) VIULESHLIBS (web server) LIULESHIISBRNAWIS (Web server software) g1utoya
(database) LAULU1Iw0s (web browser) wagdu q Faunazdruliniifiuazn1sviauiiunnaiaiu da

1 [ =3 a o I 3 [ I~ =
AunsausnaIulIznaUTeINITIIuBsIuLeUNaItueanilu 2 ssAUTznaunany Ao 1) walulad

Eﬂq;;ﬂ%mu (client-side technology) way 2) waluladladsnines server-side technology)

|=
5 Collect Data - 18 Request
B | 1 -—  — p
|
Display Results ) Response

Users What the User Sees Contains App Logic
& Interacts with

i Web Server
Frontend | |

File system Data buse

Backend

“an Web Application Architecture

A 7 Taseas1swesiunaundiady

6.2.1 maluladilefldan (Client-side Technology) maluladilsldnulszneuludae 3
29AUTENBUNAN TALA
1) Fuwsiwes (Web Browsen) Wumenldusfglda 1flunsidrfaiuueundindu
Tnendlosudu Aldauvinisld URL viotoveaiuludiiseinisidildem wuhttps//www.goosle.com
dlowsiweslisutovenivledasinisulatnindevesiuledidu IP address Hunie DNS n&sa1n
TuSusriimesasinnsaine HTTP request iodsr3asludaiudsnedinumaeietsdumeside
diolé5u HTTP response 913 ulddiiesiiuiusiiwasagsindnfiluniseu wazwlas HTTP
response Wudoyafilflunsuanwmaliiugldon duunihveaiuumiwesarusznaulude 1)

Sudeyawazdsingldau 2) uuasrmdweosgldaulidu HTTP request ieddluTiuiudsnnes
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3) Useaiana HTTP response Wagzisenld Plugin 4) wlaaniwn HTML, CSS, JavaScript Widayadmsu
wananalviiugldanu 5) anddeyadldenuiu Useiansldau Jeya session uay cookie
2)@1UABAINTNAINITALIULALLIUSITL90S (Web Plugin hag Browser

1 [

Addon/Extension) Web Plugin (dausisaiuaiunsaiiv) Aslusunsufignidoulivineusaudiuiv
Wswes Web Plugin ﬁLﬂuﬁiﬁﬂﬁuaLﬁu Adobe Flash, PDF reader, Silverlight, Java Applet, wazdu
9 &3 Web Plugin ma"]ﬁﬁ]BQﬂLU?’]’SL%@%L%EJﬂi“lgijﬁm'@l,ﬁaL%Ulsﬁﬁﬁlfiljﬂ%ﬂ’mﬁLﬁ@ﬁ’]ﬁﬁ@ﬂLLﬂ@NNﬁI@lﬁl Plugin
1 Adobe Flash Plugin %QﬂﬁaﬂiiﬁmEJLmﬁwa%ﬁ@iaLﬁawmﬁjamﬁé’aﬂ% Flash Player Tunns
TN

3) szuudfuAnns (Operating System) iw‘uﬂﬁﬁ’amﬁw"mﬁ']ﬁiuﬂﬁ%’mﬂﬁﬁ’u
N$NYINTILUVATEIARUTNADS Tuiiilun1s5u HTTP request a1nLus i weswazdeneluliiu
Suwmedfiiln DNS TuszuuufuAnisvimiilunisuuas URL iy 1P Address tileduninIoaiiu
@snlino$ adren1idewdta (TCP connection) sevihaadosflduuaziafaqdiniies ffunisviey
Yo953UuUuRns T Agduetienn

%4

6.2.2) daudsznauiludsniias (Server-side Technology) iuldsviasfiviminilug
Tiusnsungldanuivledusznevlumemaluladuazgendusnansdiihnusiuiulaesenduiivndn
dlunslivinsvesiu@sviaesusznauluse

<

1) Juwaunaiadu (Web Application) Foinduimlandnvesivledidosannyiuii
Ansorufléiuiuuazuansteya Uszananatoya dan1steyalugiudeya uazdu qiFonldiniy
woundindudurendunsflruinsgldnuinlaniudumesidn madniaunlfideuivuounaindy
A13 Model-View-Controller (MVC) uaanagaunsanvaivwaunaindusenlalu 3 dundn q Ael)
duidnsorugldauiiosudeyauasuaniua (View) 2) driiszanananisshanu(Controller) 3) daui
Tlunsinseuazdnnisivdeyaiazgiudeya (Model)

2) Bui@snnesvendiag (Web Server Software) 1ulusunsudivinausguu web
server Bniifindnues web server software Aon1sUszunana HTTP request fildSuswaznoundu
#8 HTTP response Tfugldau taqiiu web server software fild¥uaudousgaunsnanssnniign

Y o1

A9 Apache HTTP server wazg lfarudnagldaiu PHP (Aaudaniwi PHP) Lay MySQL (F1udeya)
Apache HTTP server Apache HTTP server \uweb server software ﬁlﬁ%ﬂ’mmﬁﬂuqmﬂ leade
Anuansnfivainvas uazlufreeware NoygnlvitnluldnuldnIvnnenisén Apache HTTP server
Faillassadramahaufunuy module fufo fldsuannsaiiuniumsaves web server software
8laen1sinda module Wi fogratu mndesnisli Apache HTTP server s8s3un1®n PHP f
@nunsainde module fianunsagasls Apache Uszanana web application dsudaenten PHP ¢
119919184 Apache, PHP, wag MySQL 1lald§u HTTP request 9706 L¥91UApache 2811017

Uszanawna HTTP request LilensivdouUszinvvediidnioswe winlwansoswadulvddoya 1w jpec
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html w38 .pdf Apache gnansasulndaniuazdadu HTTP response naulUliugldanulaviuil us
wnlWa7 HTTP request Sesvaundulndlusunsuiidesiinisussuiana Wy .php Apache =903
Bonld PHP module Tunsuszmnanaldnou dslunisuszananaliidenaasiinsfndefugiudeyaiy
MySQL iilevinnsiseng wieudludeyafarunsarinle e PHP module vinnnsuszananalid php
\a39awvinsdsdoAls Apache thlvasradiu HTTP response iitedsndulyifugldau

3) sxuuUUAnT (Operating System) sguudfuAnsuuilsveadinnosiivilunis
FansfunsneInsvennIaadsinesiagiaty CPU memory wagbandwidth 1udu fiesain web
application L‘T]uu'%miﬁL%’Lﬁcﬂﬁt’fmwﬁﬁﬂﬁmaaﬂnawﬁaﬁuaswﬂﬁﬁamwm%%wna%ﬁqﬁaqﬁmm

EDYTWALAILITNIANISAUNTNEINTVDWAT DI LA B 19T USEANT AN
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52 08UISN1598

N1 sevUlTsiiudSunusigemstulndudniuwasseuuiuginisidde anliunig
WaluweanlaTiN1TIdeRmuluwanisusediusinermsiuluuiauindy ssegnainisaniuns

U 2562-2564 Tagin15eLauaU A9t

in3silefldlunswaunszuy
1. 8150W33
~Web Server : 1§U3n15 Cloud Hosting 91nU3¥W Digital Ocean Faa11150U UL 3
anautiAves Server Ifasogrmarnvans Tngldvhnishndsszuuufcinig Ubunty
- sesneuiine S nuUsTnanan muazsTmuLUUT1aes GPU NVIDIA GTX 1080 Ti 11GB
2. MmwlUsunTuargIuteya
- PHP HTML JAVA Script wag CSS dusudariiiuneundiadu
- Python dwisurilusunsuuszanananIn WamilinaruigsifneIms kagssuususdinig
13
3) MySQL Database dwifudaingudaya
4. ypddauay AP
- PyTorch uag Scikit-leamn dmiusuilifeadostu Al Waunlunayiuiesinemis uag
sruuuzdINs ity

- OpenCV PIL Scikit-image tag Numpy d1msunisiaunlusiunsulszanananIn

FunoUNIRALITBU
1. MINaTEUURMEEINS Ty
1.1 dawnFeudeyarnnasguiisteddumsinmiszuy Toud deyarmnsguuiinusg
pwnsUduttundludl 17 degadmnsgruautinudniulgniiduity
1.2 Yawnseudeyauseifdoyad niunaaoun1sussuianan1ussuy laun yateyana

Y

AnseaudituuaruTinusgomsiluliduthiy nslideuasnsdansaiurennuasng wavans
AuInsiUanaAasEgauugiinslide

1.3 as7aaeusUiuuteya (data format) ﬁgﬂﬁmﬂﬁﬁlzﬁ’wﬁ’]&jiSUULLﬁ@QNaﬂ’]iLL‘UaNaﬂ"]
Bnsegauzinslddelndulunuunsgrunsuaninaluguiuuiv

1.4 ponuvuLarimusrUUAsdnluififledisantuneulunisuszunanadoya gl

o & w Yy a ! a ¢ o ° o+
%7LﬂumaﬂisﬁaLGUEJ'JGUWQIUﬂ']iLLUaNaﬂ"I'JﬂTJLﬂiqgﬂﬂ"lLLuzuqﬂ"lﬂﬂﬂiﬁ

1.5. vnmMnageusruuINAuRmTiglasruukazia i teya
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1.6 UTINTRLEUBMUE KA USUUTINTEUIUNTVRITEUY
2. miﬁmmiswﬂizLﬁuﬂ%mmﬁmmmﬂumémfwﬁu
2.1 denldlumaiidiigaannisaasululassmideimulunanisuszfiusigemnsiuly
Uhduifu iflevhunianngssuussduUinusnoimnsluundinisiudnlu
2.2 ponuuukaETRSEUUUsEuU SN me wnsTuUdunntudalus
2.3 faunszuulsuiiutinasgesiudduhiuseluiFlndenlsstussuuuzthmsldle
2.4 ¥nmsmaaeuszuUT iU miiguassuukazidmth i deya

2.5 5’J°U§'Jllsﬁ’e]L’d‘L!E]LLUSLLaSU%J‘UUEQﬂizU’JUﬂWi“U’ENig‘UU

3. Wanuueundndu (Web Application) Wienmsldnuuazuaninatoya
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NaN1INAaDILazanUIY

1. maspnuuuszUUNUssfiusigemnsluldininfunasssuuuugings1le

Fromelulafansaumaannsotunldlumsiaissurinsesiteyatuuarluunduiilig
UseAnBamiuld vidludiunsdanisdeyauaznisussinanatoyadnluif® Jaltinseanuuuuardni
szuutuielilugauszasddadeluil

1) lelilunafiviufindoyadiinseiurouiangmiduiu

2) igldlumaifutuiindeyardieseisnoimslulutidusiy

3) Wielflumsifviufindeyausy iinslideveanumsns

a) wiedaviduurilunsliesnlui@ Tnelideyanaiinszianes fians

5) Lﬁaiﬂumiw"mwammmﬂu%mémﬁﬂﬁué’miuﬁa el 1useAvg (Artificial
Intelligence : Al)

Tnen1seenuuuszuunsUssiiusmormsiutdinitulavszu tuuginsldde amnsaldey
1§ 2 dnwae Ao 1. nsudananislédeaindeyaiinsgiuiumsinoimsluludutduain

ol uRnTs wag 2. nsudananisidlenmnainaeludiduinduntidngssuu (1w 8)

L e L s - L . N .y
1 veauduniadegnafiunay 2 fndmmsnsondeyafuias  3dusena vimstsznara 4 grduusilunmslideddls
« ¥ oo ° o o v o v § ' P
swpluluthduiiiu 519 IVITAUULIULEN ielifuuzilunsldde snunsnsifteluawnumslile
> — I = —

wnwasnsihauuzinsldlelununudmsumsldlelusoudaly

& v a o ¥ oo
mwa&damuuaﬂ‘umaumuu

dwiulflianeisinemns

1 uanunwvidesrenmmluudutisiu

devhuesmermshululiduhsiu

MWA 8 uansuwIAnNIIEankUUIULeUNAITUNIsIdUsEULUSElius e suasALuzdnsTE e
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2. NMSRAUMIVLBUNALATY (Web Application) Lﬁamﬂ%’muu,azLtamwa%'ayjaizuuﬂizl,ﬁuﬁm
pnslulduidiunagszuuuugings14le

lassadeszuudniiuuazyszunana Usznausiag 3 dau Ao 1) dqudldeu (Users) 2) dau
wansnanseni L IvweUNAdu (Frontend) wax 3) drudszananadeyanazinnisiivueundiady

(Backend) (mwﬁ 9)

OO0 em— .

-— O
A " Contains Web App logic

-— eques c—

Reqi' - > o PHP, JavaScript, Python

—— o

B ——— <
4 Display Response

Web Server

Web Application
sruuianeidoyafuuatlulidnigu
Frontend > ;|
\ 7/
o

Al Algorithm File System Database
Deep Classification Models Oil palm leaves MySQL
Python Farmers, Soil, Lab results
Fertilization
WEB APPLICATION ARCHITECTURE szuudinsideganuuaglutnauuiiu Backend

Ml 9 lpssasnwesivkeundnd ssuviinssideyafuuaglutduuniu

sruudaLfunastszanananisUszidiusinemisluliduifularssuuuuziinasldde
fireasBonluuiazaimvassyuy il

1) §lga1u (Users)

ngugldarutmue liun 9n38s Wmiiinuisau tnwnsns wazyaaaiialy fléeud
amzidouaunsaldauiveeundinduluilsidusing q laud dnddoya wananadoya au uwilvdoya
wagfiuiienans

2) duuanINanzentIukeUNawdy (Client)

vihnssuidmngléau Woudefussuulszanana uazuanawalviungldsnuimmiivien
WalAtuy

3) dhulszananadayauazdnnisiukeUndndu (Web Server)
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Usenaunigliugsniies (Webserver) Jyqy1usefvg (Al Algorithm) seuudaiuteya (File
&
i

[

System) uazguteya (Database) ds18azidunds

1) Huiddrines: avdensofuilygnuszing ssuudafiudoya uazgruteya (Database) Litelsh
sruvansavimuideadldanld vamstuiin ufledeya msuansua Usznanadeyadalui® ua
ue) Tnetiaguuldldnw PHP JavaScript wag Python Tuniswaimn

2) Yoy uswivg: druilazdseneudlunariuesimewisluluuduhifudeiamndon
Python TnelfinadanisiSeuiidednuaslaseeyssamuuuneuligiu azviemidefinssnilnandoya
ameelusduhifudluluszoy

3) szuudaifudeya: 1AW HTML CSS JavaScript wag PHP Tunsitmun iiednifudeyasig
q Whduszuu wazhluuansaniouszunanasoldognaiuszaniam lnedeyafidaiu azgniiud
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Abstract

Validate method of oil palm leaf Nutrient estimation model and fertilizer
recommendation. The objective of this study was testing the effective of model to assess the
nutrient status of oil palm to fertilizer recommendation. The method of this study was
collected 17" frond for testing data of model, which consisted of image data of Nitrogen
nutrients with 1,022 pictures, which was classified 4 groups as follows: 1. Very low with 244
samples, 2. low with 395 samples, 3. Sufficient with 372 samples and 4. High with 11 samples.
The image data of Potassium nutrients with 1,022 pictures, which was classified 4 groups as
follows: 1. Very low with 508 samples, 2. Low with 249 samples, 3. Sufficient with 137 samples
and 4. High with 10 samples. The MobileNet V3 model was apply to develop model of
assessing the nutrient status of oil palm because this model was the lowest loss value when
compared with AlexNet V2 and ResNext. The accuracy model was shown that group of nitrogen
as follows: 1. Very low with 244 samples, the number of correct predictions was 222 samples
(90.98%) and it had mean square error (MSE) values of 0.06. 2. Low with 395 samples, the
number of correct predictions was 330 samples (83.54%) and it had mean square error (MSE)
values of 0.06. 3. Sufficient with 372 samples, the number of correct predictions was 18
samples (4.83%) and it had mean square error (MSE) values of 0.06. 4. High with 11 samples, the
number of correct predictions was 9 samples (81.81%) and it had mean square error (MSE)
values of 0.07. A total of group of nitrogen, the accuracy model was 86.34, had mean square
error (MSE) values of 0.06. The accuracy model of group of Potassium as follows: 1. Very low
with 508 samples, the number of correct predictions was 382 samples (75.19%) and it had
mean square error (MSE) values of 0.10. 2. Low with 249 samples, the number of correct
predictions was 101 samples (40.56%) and it had mean square error (MSE) values of 0.10. 3.
Sufficient with 137 samples, the number of correct predictions was 27 samples (19.70%) and it
had mean square error (MSE) values of 0.2. 4. High with 10 samples, the number of correct
predictions was 0 samples (0%) and it had mean square error (MSE) values of 0.48. A total of

group of Potassium, the accuracy model was 56.66, had mean square error (MSE) values of 0.12.
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1.4 A1AUARIALARBUMNIADURALLUUUTININGIY (Normalized Mean Square Error: NMSE)
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1.5 Arduysalveadosidudvasninuaainniion (Mean Absolute Percentage Error: MAPE)
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