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Abstracts

Knowing diseases and pests initial diagnosis of insect disease symptoms. It is one of the
important factors that help grow quality cassava. Able to choose the right pesticide method at the right
place and at the right time and choose the right chemical for the disease in the right amount. which
some plant diseases may be difficult to classify. Plant diseases, in particular, are important to the
physiological structure of plants. To help the diagnosis of plant diseases effective. Therefore, image data
of diseased cassava leaves were collected from cassava plantations in Nakhon Ratchasima, Prachinburi
and Sa Kaeo provinces. To sort out the disease picture and the symptoms that the disease has
destroyed. To create an image database and appearance of diseased cassava leaves and a visual search
tool. Developed as a mobile application to measure and classify diseases that show symptoms on
cassava leaves that can be easily used It will be conducted between October 2020 and September
2021. Obtained 9,907 images of cassava leaves. All images were sorted, adjusted, and converted. Image
size was set to 224 x 224 pixels. Image converted from RGB color system to grayscale image. and extract
the appearance variables of the image By analyzing the Gray — Level Co Occurrence Matrix : GLCM.
Stores the title and appearance associated with each image into 6 classes: 0) normal plant 1) blight 2)
brown leaf spot 3) anthracnose and 4) spotted leaf. In the CSV database format, write a Python
programming language to create an image search engine. and display images that can be searched from
a large image database and then developed into a system that can be used via smartphones. The
picture was divided into 39% of the symptoms of leaf spotting (CMD), followed by the picture of brown
spot disease (CBS) at 31.2%. 15% of healthy plants, 13.5 percent of late blight (CBB) images, and 1.3
percent of anthracnose (CAN) images were imported into the transfer learning process using the ResNet
(Deep Residual Network) model.) This makes it possible to reduce the time and cost of developing
applications. With a classification accuracy of up to 94.40 percent, users of the application can diagnose,
know the symptoms and receive advice on preventing and eliminating the disease manifesting on the
cassava leaves. Application users have a high level of satisfaction with the application, averaging 4.13.
Developing applications to measure and classify diseases more accurately requires the collection of
more image data. To train the model to have more ability to identify diseases on cassava leaves. And
should improve the performance of Cloud Server by adding more high-speed circuits in image

processing.
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Abstracts

Preparation of appearance database and disease image search tool on cassava leaves
Conducted in Nakhon Ratchasima, Prachinburi and Sa Kaeo provinces between October 2020
and September 2021, 9,907 images of cassava leaves were obtained. Bring all images to be
sharpened. Cut out unwanted parts of the image. Set an image size of 224 x 224 pixels,
converting an image from the RGB color system to a grayscale image. and extracting the
appearance variables of the image By analyzing the gray level co-occurrence matrix (Gray -
Level Co Occurrence Matrix : GLCM). Store the image title and appearance associated with each
image into 6 classes: 0) normal plant, 1) leaf blight, 2) brown leaf spot, 3) anthracnose, and 4)
spotted leaf, in a CSV database format. Python commands to create an image search engine

and display searchable images.
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wiodanuansedviadostuiivliliidonelsafinnasuuinfiendsniuldilonadudaiaslaonss
otslsfmu msnensallsafivdadunszurunsiidudeu desnsfilorvamenufivaans lsafis
Inen Aginen uazgnienine ilillaunsoneuaussmiudesnsveanunInsidosnsdeyaaiaih
wazitunan datu nsiaumaluladfannsonstanisifelsavuisldlunasaiuasnunns
annsathluldldnsieaeuvuduiiviienuesdaiunuidenazannsanovaussniudoinisves
nunIns Tauddyridananensdemesudesnanmehasvendeanvelsaii
Hagtiumeluladansaumaldiduniunumddylunsiisidadelsadowiu doandilidne
wazattunsifiung Tnenisuszanananm (Image Processing) dafiunisthamandsyananadie
roufiuned ielilddeyaiidosnisidudsnmnmuasuium wu mamandeiiduddenuiluilidu

lsAuaziuduiugalsn N133lunUsEandoyanInaINNSsEusVeuA3ee (Machine Learning) Lagn1s

[

v W ) ¢ . = o a v v A o
aﬂﬂmLLU‘Jg‘UaﬂwmﬂJmﬂ’lw (Image Feature Extraction) 9tURNSLENNIDENAVDUANEIALUVDININ

Q o

98N Fadulssudnuaivasninarnsantalaeldnisussuiananin (Image Processing) tngf

[
= ! A

v e’d’i’ b 1 A a
E‘UaﬂT’JﬂJWUEWU%@QﬂWW‘Ui%ﬂ@U@?H 3 @7UAD @ SUINT LasWURT

U

~ 2 o Aa ° Y A I a o = &

- & (Colon) Wudnwuzianizassnmiiunumaiaglussuuauaunin 1wy Salaunsnd dadu
anwalanizvesdaniunldvee g iesandidudmauisoveasiuladte wagiludusniaiuise
o % v S Ao i & v o |
dunaiulaainnisuesnin uenant ddaunsaldlunisuenuesnguuasanimeenauiienlaueeng
a 1 a 20, a Y a A Y @ 2V
A 1y dfhvesimeia dAunsesnanld @l@srveslulyl [Wudu

- 5U374 (Shape) WWluanwauzianizvesnmildeduieieguinuardnsaey iuiwuinvesing

elunn deilianansaseningeenaniiundwseneniersenineingnisussnnuiuesnainiule

=

- Uiy (Texture) \Wudnvazanzildoduisanuneiuauasideavsonududourasing

[

Melunn Basazninenauseneumeingiianvaeiuiinuandesivesnll nsinsienituiteln
vaa &£

ANUTOLENLEZAINLANANVDIINGLAREITW NMsAuAunwildRuRludnwasanizvasnwdulng

sz lUlglunsAumnImaINNgUAIMALET Wy gan il uRivesiu gaa niiuiaveslulll Wudu
AnTgvinlleulann N5IATIERRILU TR (Texture analysis) A8LURINEN15UIING TIUVBY

v A

sEAUAm (Gray — Level Co Occurrence Matrix : GLCM) &9 GLCM  fidnwugilunisie wazanld
3 = ! J ! a . v YV U v d‘ a dy

AT NtUADAIANLANAITERINTIN®E (Pixel) lngdamuauainsluseduding (Gray Level) Minaiu

wuald 4 sedv ldundueanuduvesiinea 0 - 63 aglusedud 0 @d1) YAuduvesiinea 64 -

127 aglusedud 1 @nuaa) Yuanuduvesiiniga 128 - 191 agluseaui 2 (Fngow) uazaieniy
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i%
Y

uvasfiniga 192 - 255 aglusedudl 3 (Eund) Vetinsutsdasdannsosildinnnd 4 sefunuani
azldunveIInanY (R.M. Haralick, 1979)

Tunsidenldgruteyatunuiunmafoudveneios enafiarsanldanmswisseinngudeya
ffouldlutiagdu 1éun 1) Flat File Database 2) File Server - Based Database Wag 3) Database

Server m3dnn1stayaly Flat File Database tUulwdulin Text w38 Binary Wdudatifivuinaugily

1%
U [ & Aa =

induegivliinamesdeyandmiunelulig aruglndvdaildvuatesniigiudoyalssiandu

Y

[
LY

T eRaNTase AlIetes ldddaniaudedns wavdsaunsaurlulgsaudulusunsudseian
Spreadsheet visoltlenduiingl (Import) vosguteyausenni 2 uaz 3 uwilvereume ANUUABASY

e Y [y <

vosteyaiition amnusinilunsisfeyauldasyhaudraaielndideyadafvlisiuiumn dwsu
191 python mmaalsﬁﬁwﬁamju File Object wlaad1e 81 Jeu ﬁumsﬁa;ﬂaﬁﬁaamﬁmLﬁuaaluIWé
(lyAiug wagganug, 2559)

W& CSV (Comma Separated Values) iulsiddoyauia Text idaiulugrudeyatszian Flat
File Database Usznausiedoya Text Mdufeiniomsnegania ( ;) dwsudeyavuelvg matudin

Inadu csv azvinlinisenunazeulnalmsininnstuindulng Excel (nautiesd, 2563)

52108U35n15938  (Research Methodology)

sdumsluiiuiivgniudendsdminuassieun Usnduy warassui dausnannu 2563 -
fugnau 2564 laesrusauningialsaiivansenisuulufudivzuda vnisuduusdlndnin dndiunes
awdilifesnisesn afafiuussudneaivesnm iludaAvluguuuuiianmsailududunmled
Uszananm Tneiiisnseedl

Loanaaauy dranimlsafinansenmsuulududuzndsmendasaeninlnsdnsinnm Tagld
ANHAEBEATRIN YW 2 Auiinia T¥seuud RGB warUwuulng jpg

2. Ysuustsldnm thamiamualuuszananadosdusaelusunsy XnView Ysuifisaunude
Faduveinniilldosniseen MvuavuIRAMIINRU 224 x 224 finga wazuUan NaINTZULE RGB
Wunmseaudu (Gray scale)

3. annduusgudnuaivesnn IElUsunT Image) TATIEMUASNEN1TUTINGIINVDITEAUFIN

(Gray - Level Co Occurrence Matrix : GLCM)
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gﬂé’nwaﬁi (Feature) gns (Formula)

A21U%U"Y (Description)

ANULANANYDSE (Contrast)

N-1
PRI

ij=0

ANENENUS (Correlation)

"’i (- 1) — 1)

ij=0 |07+ o7

N—-1

Z Pf,j (— In Pf,j )

ij=0

wulnsl (Entropy)

i susuEim fau 0 fla 255 fina

(1989)

i seeuEm daud 0 B 255 finwea

(ndiAeq)

N drunuvesszdvdmuuingiiala

P, ; Anaasiduvesiines uaad |

wanl j

; Auedeseudnfinisadneds

I Andeseiudminealndifes

g; Andeauunpsgiumsziu
Awniinuas 198

g; AndeauunmssIuATERy
dwninigalndlmes

L ANedinageanvefszauain

4. dnfivdelridnimuazudnvaliiedesiuusaznin luguuuulng Csv lngldlusunsuniw

Python wazlaun3 Pandas %ﬂﬁ%ﬁﬂ“i’f@ﬂga (Data types) loiun

Pandas dtype

Tdaunu

JYLLIAN VIDNARIIUDY datetime

Object LAY (String)

int64 duudiu (Integer)
float64 nedey (Float)

Bool UAU (True/False)
datetime64 Sufiuazinan (date time)
timedelta

category List ¥9498AY

5. @519AT09URAUAUNN LEAAINALALUTLLIUNTAUIAIN
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HaN15338 (Results)
1. myrusunmludiudiuzugs
msnmassiilénguineganninddeyaninluifuduendsiidmamunuldanuannunsns
FamTaunssnvdun Uniuyd uazaszufn sau 24 ade dnimndfuuddilimuaudaiu afndauys
sUdnwalvesnin uazuenifumuernslsafiinuulusiudgwends (mssi 1) wuin amdisausdldann
fianio nmormislusne Sosay 39.0 sesaunfenmlsalugadima Sosar 31.2 mduund Sesaz 15.0
amlsalulvgl Soeay 13.5 uaznmlsakouunsalug Sevay 1.3

A9 1 31uiuLazdevazvainwlusiudUzudinansannisidulsa

Tsm U (NN) Souas
81N1T AN 3,867 29.0
Tugndinna 3,087 31.2
Tuunf 1,491 15.0
Tulwsl 1,336 13.5
wouLIALLE 126 13

PRV 9,907 100

2. msafiafulssudnealiazdavindviiain

nan1sUsEInanallownumelusunTy XnView Usuiinanuaudn lnadndiuveinnilifesnis
29N MPUATUINNIMANNY 224 x 224 Rnkwa wazkladnmainssuud RGB Wunnseauding (Gray
scale) wagldlusunsy Image) AASIERAIUIITINURINN (Texture analysis) AI8NITIAATIEAUATND

N15Us1INY30958AUEMNT (Gray - Level Co Occurrence Matrix : GLCM) A4915199 2

d' U v L3 v o A LY ] (%
f1919N 2 G’l’JLL‘UiEUaﬂ‘lﬂﬂiLLﬁ%leuﬂWWI‘iﬂVlLLﬁﬂQ’EJWﬂ’]iUUiUiJUﬁ']U%MﬁQ

susnual AANINY viindoya
File Fonmn Object

province I Object

Contrast AULANAIVDIE Floalt6d
correlation ANENHUNUS Floalt64
entropy ulnsy Floalt6d
disease 15A Object (AutinIn)
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3. psadegudaya CSV
3.1 Waldsunsu Notepad fistiduiia (header) utiefiad uonfusinegania (,) fanind 1
File Edit Format WView Help

file,province,contrast,correlation,entropy,disease

a '3

2NN 2 FoTlan

32 fingazduausiarsaleu (ecord) IneUuussinlvalvnAsa danmi 2

j cassava-feature.csv - Notepad

File Edit Format View Help

file,province,contrast,correlation,entropy,disease
h0001.jpg,UATI1%EN,1469.361,0.000318,8.9781,0
beOO1.jpg,u@‘i‘ﬂ“ﬂﬁlﬂ,905.7664,0.000356,8.9193,1
bsd0001.jpe,uAT31181,594.2592,0.000369,8.6073,2
CaOOO1.jpg,‘uﬁ‘i‘i’\“ﬂaﬁﬂ,1263.258,0.000244,9.2533,3
md0001.jpg,UATINTHNN,424.7333,0.000341,7.9440,4

Ln7, Col1 100%  Windows (CRLF) UTF-8

A 3 seiduresgiutoya

3.3 Aan File >Save AS Tutad File Name funaalwaniusie .csv 1 cassava-

feature.csv g Save as type: All files Encoding: UTF-8 LLazﬂﬂﬂﬂJ Save Fanndi 3

j Save As ®
&« v » ThisPC » HD2(D:) » sample ~ ] D Search sample
Organize « MNew folder SEEE o
B videos ~ MName Date modified Type
s HD1(C)

Mo items match your search,
- HD2(D:)

\ipynb_checkp
camera2(21

cassava2(20

Download

Myproject

pythen-image:

sample

N e >
File name: v

Save as type: | All Files (*%) ~

~ Hide Folders Encoding: | UTF-8 R Cancel

A 4 msTuiinlag csv
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4. N158519AFB9NBFUAUNIN

4.1 \ATaeiladuAunNIINgIUTaYACSY

Pandas \Julaus3uuuilinfiivsz@nsningaldaunu Python dmsun1sdnnis waznsiasize

U

Toyatilunuulassaiiaiadifieuasiatelf feog19mds Pandas Tunisdanisteyagudnualuasnn

(%
[y

Tsafiwansansunlududdenas deadl

1) @rudayaanlng CSV

import pandas as pd
url ="sample/cassava-feature..csv’

df =pd.read_csv(url,index_col="disease’ encoding="utf-8’)

df.head()

2) nM3nsadeuvindaya

df.dtypes

3) msfumdaya wu AumdeyanimlsafiuansoinisuulusiudUsnas (disease) 0=AuUnf

1=lulndl 2=lugedunea 3=uauunsnlua 4=luss

dfldf.disease=="1"]

14

4) QatfAlUaAu

df.describe()

5) wafINE wazuUsziiun1IsAUKIAIN

import glob

import random
import base64
import pandas as pd

from PIL import Image

from io import ByteslO

from IPython.display import HTML
pd.set_option('display.max_colwidth', -1)

def get thumbnail(path):
i = Image.open(path)
i.thumbnail((150, 150), Image.LANCZQOS)
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return i

def image_base64(im):
if isinstance(im, str):
im = get_thumbnail(im)
with ByteslO() as buffer:
im.save(buffer, 'jpeg’)

return base64.bé6dencode(buffer.getvalue()).decode()

def image_formatter(im):

return f'<img src="data:image/jpeg;base64, {image base64(im)}">

cassava = pd.read _csv('../sample/cassava-feature.csv')
cassava['file] = cassava.id.map(lambda id: f'../sample/train/{id}.jpg)
cassava['image'] = cassava.map(lambda f: get_thumbnail(f))

cassava.head()

# display images specified by path

HTML(cassava[['disease', file1].to_html(formatters={file: image formatter}, escape=False))

- - ) v
4.2 1AT0 B HUAUNTNABAN
14 Pupyl WulausiSvesniwn python Nansnsaasissatnnliduauniniidainuaane
(similarity) ffunnfisiesnslaegnasiag wazanunsaldivgadoyaninvensesle

Tupoun 1 fnss Pupyl lagldads pip

# pypi
pip install pupyl

V39LUANE conda

# anaconda

conda install -c policratus pupyl

JUADUN 2 WWYUANE

#import required packages

from pupyl.search import PupylimageSearch

20




from pupyl.web import interface
#Then index the images

SEARCH = PupylimageSearch()

SEARCH.index(

‘http://localhost/samples/images.tar.xz'

interface.serve()

winewn amiaiuadudatuguuuuling tarxz Nulinviu@siiaes

anUsnema (Discussion)

n13uUaInIMaInszuud RGB Wunmszaudim Tnen1siasiziunindn1susingsuees
52AUAN (Gray — Level Co Occurrence Matrix : GLCM) Frelumssauunamlgdaauiiuannszaios
yosrAnuiusEium Prlunsiaviiguteyagudnuvaluagindesdledudulidusansamlunisinsi
gudeyanimuarsudnvallusiudsndsiiuansennsidulsauaseiesdiodududenin Kasuounmd
sl aunnuazfistuieny msa‘ﬁ’mﬁwgwusﬁauﬂamwé’ﬂwaﬁaLﬁuéﬂy’umauﬁﬁm Pellaseasng
Yoyafiszuu aunsafumidedvazan 1nda Mnmladaivegile Inesimsdauismumnemvedlsadi
uamsemsuulusiudends aenndeeiu denivnalas uazaniy (2559) Weuynmdailoaianiesdlodudy
a1 $ae python Wuedesilefifianuamnsavanuateuazilavsslidendlidasmuanudenisves

Alfau desenmiuimudussuundielunsitdadelseiivliegunasuaziivse@nsnm

a'gﬂwamﬁfi'fﬂ uazdarauauus (Conclusion and Suggestion)

msdmriguteyasudnuaiuaziaiesdiedurunmlsauilusiudiends Idnmlududwevdad o
9907 A i mitsalUUTuRuAueEa dadiuvesnmitlidioanisoen Amuatuaa WA 224 x
224 finiga wlaan mansyuud RGB Wunmszdvdn uazadnduussudnualvesnin Tnensimsei
wA3ngn15UsIn3Iuv8a5EA U (Gray - Level Co Occurrence Matrix : GLCM) §aiudenmuaz
sUdnuaifliAedestuusioza W 6 eana Ao 0) fuund 1) Tulwd 2) Tugrdiinnna 3) weuunsnlua uay
a) Tusns lugduvugudoya Csv Weuyaddaiioadanseaflodudunm uazuanwanmiduduld
asnsathguteyalulflumsiinnginsieuueanies (Machine Leaming) waymsilasngwiidean (Deep

Learning) et
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a
N1SNAaRIN 2
WAL DNNAATUN TIVIALAE I UNLSATILERID N SULTUTUA UL 1S

Develop Mobile Application for Cassava Leaf Disease Detection and Classification

NI LadR WATUNSTING WNsaNTS gsnay Usednsianuas I5Ana yudiungy

3355 o5ulvenans wiaudl wivuila oussys) Anlalded

AdAgY
MSUATERAEN, MIUsEInaRanNAITE, suunsainlsativ, stuumssuunisadio, luuewenmaiady
Keywords
Deep Learning, Digital Image Processing, Plant Disease Detection System, Plant Disease

Classification System, Mobile Application

unAngs
mMswauluuskenndindunsiatanarsuunlsaivansennisuulududuzngs sudunishy
fufidaiauasssdin Usdugd wezassuin seuiaieunatau w.a. 2563 fa oufueneu w.a.2564
dauazsiununnlutiudlzndsls 9,907 nw wladunmeinislusng (CVMD) Seway 39 sesasfAD
amlsalugndiinnia (CBS) owa 31.2 nmauUnd (Healthy) Sosay 15 awilsaluludl (CBB) Jovaz 13.5
waznmlsakauunsAlLg (CAN) Sogaz 1.3 Uin1midndnszuiuns Transfer Learning tngldlaina ResNet
(Deep Residual Learning for Image Recognition) vinls@nnnsaanszezinauazaltanaluniswaiud
wewwdladu fermnugnaesluntsdmungsis 94.90 wWesidud fldnuuenndnduaansaideds ns
21m3 wazsumuwuniiluntsdesiusidnlsafinansornisunlusiud e nds ;ﬁ%ﬂ’muawwﬁm%’uﬁmmﬁq
wolalunsldavlussiuann deds 4.13 nsifawsennandulinseiawazsuunlsalduiug By
fosdinisunndeyanindiuanuiniu ielinTuealvdieuamnsalunissuunainlsavuludy
duzndufindu LazAIsUSUUTIUsEANSAMues Cloud Server Immilﬂm@mqmﬁﬁmmL%’;qﬂu
Uszananan manng ety
Abstracts
Development of a mobile application to measure and classify disease manifestations on
cassava leaves Operated in Nakhon Ratchasima, Prachinburi and Sa Kaeo provinces Between
October 2020 and September 2021, 9,907 images of cassava leaves were surveyed and
collected. It was divided into 39 percent of leaf spot symptoms (CMD), followed by brown spot
disease (CBS) 31.2 percent, healthy plant (15 percent), late blight (CBB) 13.5%, and disease

pictures. Anthracnose (CAN) 1.3 percent Bringing images into the Transfer Learning process by
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using the ResNet (Deep Residual Learning for Image Recognition) model can reduce the time
and cost of application development. It has a classification accuracy of 94.90 percent. Users of
the application can diagnose, know symptoms and receive advice on preventing and eliminating
diseases that show symptoms on cassava leaves. App users have a high level of satisfaction
with the application, averaging 4.13. Developing applications to measure and classify diseases
more accurately requires the collection of more image data. To train the model to have more
ability to identify diseases on cassava leaves. And should improve the performance of Cloud

Server by adding more high-speed circuits in image processing.

uni1 (Introduction)

UsewelveiiudUsndsdaduiivmsvgianinuasnsioudgniuuin wudgnuiniiga lawn

a

WATTIENN ANy Fund Neyauys wavauasesntl Uwigdan 2560 Hituiiugn 8.9 auls wande
ViaUsEina 30 a1udu wazkandady 3.4 fuseols @dnauasugianisinens, 2560) esandudiy

nusdagnireliladulunisudntes anunsalinandalaudluusnuniaugauauysalin winangds

CK)

solsuazUszansnmnisnanden witelitunivgniudendanninig iesnnnsssuinvedlsauas

o o A

wuasdudlymdrdynnelminaudsmedenandniudrvsnadulssmdalnenazUssmatnafsadu
SuNIN Iummzﬁmsﬂaqﬁ’uLLa3LL?ﬁ]zyméﬂ’aﬂénﬁ?ua'auimjL“f]uﬂwsiéi?aﬂsLﬂﬁLLazmii’]’mmiLLUaaUQﬂ el
agtanuansznunANUEssnymdinailithe wiisnmsdanaadunisifiudunulunisuge
Turinumsng Snsensldaainiidussielifiauansenusioguninvesnuming nandn wavdwwindeu
TsnvosiudUzndsianmaanidoniy 1iud Wos WeuuaiiFe Welada Iulanarau waz
Tieudos Tuvsemelvednonulsavestuduznds Idud Tsalulvsl Tselugadtnia uaslsaueu

wnsalug Fedmansenuien1sinunsnssulagynlviandnanadLazdanataarMuATYgna Iagavgi

'
o w A L4

d1AgdniAnaINN1TNNERINTUIAI5N15U89AUAITATIONABDILAZYIUNET FNYAZDINITLAZAIIUTULT

U 9
[ , &

yoslsaiifianuulsiunuaneiudiy aneiudionslsn sansan nwindexluuinalgnitundadu

guassanvilnensnsasansavianudulalunisifenisudn Fanisuifnisdesiuindanadi ay

=

N33 U1ATRLIATULIHAYATINANUEE e ABNEANANINEWY

Taevnlunisdadelsaiudumaiandedldingd inensnsdeaiudiogalsaivuaziAun19ms e

Ao [

daslusedidundmuisnuitsuitads ssoznanimunaunitnensnsazldunanisitadeenald

AW 2 - 4 et Bslalfiurenisssunnvedlsa INEATNIUNTIBeRlE R TUTina e ENd DL ds

indmhsnunietnide uwinunmvssnmiinnsnsduiintnaziduguasaden it aduveadimiing

wona Nt wnneasnsENINsaNELiueINSFIeRetedey ThosilussesiilsaiinsWaumesunas
a Al

Fan1stdesnundandsaintenalilanamanmis n1sfneaunisunsszuinveslsadulsndnlsany

neneuiaunTuleiinguszasAiiiolianunsonensallsaiivNasiinty wazdaiifanunsnslaviuna
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Mnwasnsazanunsauianisdesiudda wu ananuduniglunlaslgn AdavseanuSunanvenslsa

D

) a ] IS

iodanuaraiaiivdatosiuiildlidenelsafinnasuufinfsvdniuldilonadudadialanss
oslsfmu mswensallsafivdadunszurunsiidudeu desnsiloivamenufivaans lsadi
Inen Aginen uazgaienine ilillansoneuaussmiudesnisveanumInsidosnsdeyaaiaih
wazitunan dadu niaumaluladfiannsonnafaniaialsavuiitlilunaimmniuazinumang
awnsadluldldnsaaevuudiufivitenuesdadunuideiezarunsanovaussninudenisves
nunIns Tailymidamaneademesudlonnanmahasvesteaimalsad
msfmunluusuenndlatunsiaianazsuunlsaiiuansernisuulusiudends Buannis
W luean sTuunanlududenddegldinaianisaieneanisiieus (Transfer Learning) wmpdad
Toudnluszgnaldivauniamiunsins1emdedn (Deep Learning) N15UTsNIaNan 1 n303ALe
dielvronfiupesannsadlaviosuuntagin 9 16 Wesnnluweadwivnuduiimuundudmou
1n Fssndudesliyateyarunlnglunisioudvesluna Taveraldnamaneu vienansduaily
naifeuvonndoniielilimaaunsonanisalldfedu dadu eaaannmstinluea Jeldiunsdan
voslumaiiniSeuosudrfvauilndifsstumnldiduduvdwedunalmi Tnonsifougamdaniu
Python udthyamadludsuugdiansadonlduasuanmaldluguuuulinsuenmdedusioly

Andned warAny (2554) dunivlufiudsndsannulasugnuditunareninaieliuasnivay

N15UIZNIANANINYIIALAATUIANINAILNRED 640x480 pixel wazhUaan nanseuud RGB 1Hu HS

a  a )

& o v L3 [ 4 1 @ & { < & A
ﬁ]']ﬂuum']ﬂ'?i(ﬂ@ll,lﬂﬂ@ﬂﬂﬂigﬂ@Uﬂ']WLLagﬁ\‘iLﬂiqzﬁﬁgﬂLﬂu I@ﬂﬂqiﬁﬂ(ﬂLQWW%WUWU?L?WWLUUWUWI‘U

(%
o a

Vavuakaznduiniavestsa duuinaiiiiu noise asgnrindalag3ing erosion uax dilation AU

9
[ '

A A & o ! ¢ < &4 g v o d'
alsanagiuilunaungnitlumAndesidudeiuiluidulsawaziudiuiugalsn nan1snnasdile
= = ° Y o v = Yy o a9 ° Na a ]
Wiguiigudnniugalsadunmstumeangniininuaenadesiui R? = 0.90 lngduiugalsaldninase

v a ¢ 2 o A& v ac v a vy o a9
ANHYNABIvBINTIAT I UesdudumTulsaduIsnniuniniiniuaenadesiui R? = 0.78

Barbedo et al. (2016) l¥wmadausziiananmadvalun1sidadelsauuiy 12 vila NlAw
a a a a ada a PPT o 1Y) - =
AaUnfinandaliinuasAdldidinunneneiu 82 dnwareins wlaluavnainlsaiy 74 1sa aums)
NARgNYIU 4 15A waztinandslliidin 4 15 Ainsieilaglddaya color transformation, color
histogram wag pairwise-based classification system tH9391n91n115983l5ANUIINQUUNBTAIY

wa1nNuMatsun AnuLLusvesdanaanulunsiAsIilsaalaliies 58 Woasigua

v
v

WIS UASIRU IR aUTELIaRaN TN LLle‘iL‘ﬁu 2 G AU

1. 9230138N (Training) Tayan1nazdndnglumanfny uwazwenadinoenunluudnualengg

weaglathlunuliluguteya
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2. YaMInagoy (Testing) ndWRNMIANKEY Avzthtoyaganageunlaunainnisaianinly
g adhglusaieduunlldidunaanisafivedels Tnsusnluvesiiveonanainvdaues
21435 ResNet (Deep Residual Network)

Aravindhan et al. (2019) Ainwin1sitiadeuazAnuenlsavululagldn1siasemidedin Resnet

1 a a0

Huluaa 39 Resnet18 anunsadiasgiiagiriinvedluuazifadelsauulufiolddfian deraanu
gneied 96 Wasidud

Vinod Kumar et al. (2020) $1uunlsaiivainyadeyailn lngldluina ResNet 34 daduuaiugn
99.40 Wosiiud defionszurunsiinlagldluna ResNet wanzaufuyadeyaiisiuiumn

oigaf medynd uay nadu3uni asgs (2561) Waunszuuidadelsalulabosdulusuuuy
wenwdladuuulnsdwidofio Ssannsnitedelse uansteyaseazidenlsn aivn o1nsuaznisoaiu
Tsalulald manisuszdiuanufinelavonmaindusunguinunsfidedauaggldauiall wudn &
UszanSamegluszaud flidanufianeladeszuuanadssiumiifu 401 Admdssuuuinsgiu
wihiiu 0.55

N. Petrellis. (2017) simuwonwiiaduuulnsdnwidedolunisidadelsnfie faduiiugruluns
Hosiulsalaglitoyannd susneeints Yiina wiluejuildulsasdndng siutls Tsaluludf sannidu
wenwaladuudihnmavagey wuin ianugndeddunsduunlsaviluegulsannnin 90 Wesidus

Ullah, M1, et al. (2020) Iémunuenwdinduuuiiofioifiomannnnissrsvesitaiiinginnsg
Wviangvesueulumunzu duvdes uarluilifulsaunsnes wenwdinduiildiidodn Bioleaf 1Ju
nslfmadatiesginmaesutumsinsgimasneds mnnsldmunonniinduinuiniuaies

i v | ~ Y ° a Y o o oA 19
mGU\WU\TTEJLLagllﬂT]NQﬂG]@\T a']ll']iﬂu’ﬂﬂﬂﬁgLlILlﬂ"IileﬂWr]a']SSLUWGUQUIW

5208U35n15938  (Research Methodology)

% ]

anfiunisluiiunugniudendsdamiauassvdun Usauys uavassuni Audnaing 2563 -

flugneu 2564 lnensWeuyadddumaseniylung wdwinsnaaeunaznaaedldusuusdilssansam

[

snniian Tnefiduneussil

1. nstuiinuazdafiuluaa [WeuyadidaniwPython e lumadiuunlsaiiuans
a1msuulududivends lngldinatanisaienennisiseus (Transfer Learning) uazUuiinluimadmiu
wuliisenly

2. maeuyamdsBonldlunnanisduunawlusiuduzvds 14lsunsuntw Python
291 HTML lausnsuazansusienge

3. MINAFIUNTIENULAZATIVEBUAIUYNABY NAABY ATIADUAIIUYNABIYDINTT

UZaaNALaZNITLAAINAUDILDNNALATU
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4. aMsnaaasldlavisuenndindunazysziliunanisldanu  Javieilanisldeu lned
FUALBUATRILDNNEATY wazun1Tltnu derneusunguiiag1agldnu lawn inwnsns gaulanily
wazldmtf 1aeRInNn1sHneusy Andunisusadiuaiuiianalavedldau s uazasunans

Uszuanuianalalunisiganuwanndingu

Nan157338 (Results)

1.n150unuwazaanuliaasunnanlusiudgiuznas

1.1 M mlusfudendsfidnanunuldnnulannunsnsdaminuassviun Uniugs uay
aszuin dnmuuiuusisitianuenda dadedilideinisesn uazusnifiunuenislsafiinuulusiu
dgmds (Meadl 3) wud mwﬁmmaﬂé’mﬂﬁqmﬁa AM1N13LUsN9 (CMD) Seeay 39 589a311ABAIN
Tsrlugafitiema (CBS) ¥evar 312 nmduuni (Healthy) $osa 15 amilsalulud (CBB) fovay 135 uay

AlsALauLnsALLE (CAN) Sauay 1.3

a o i3 LY v A [
$1379% 3 "i]WUQULLﬁgiE}EIﬁ%“UENﬂ']WIUlIUﬁ’]U%M@QVILLﬂ@x‘i@?ﬂWiL‘U‘Lﬂ;iﬂ

TsA 71U (W) Sowaz
9INSLUATY 3,867 39.0
Mmﬁf@mm 3,087 31.2
Unh 1,491 15.0
Tulws 1,336 13.5
wouLyAlLA 126 13

374 9,907 100

1.2 Waulunaduunlsanwansoinisuulududvends lngldmatianisareneanisisous
(Transfer Learning) lagidonldlunanisiiwunniniidnisinisouiosial As ResNet (Deep Residual
Learning for Image Recognition) wazUudinluinailunzaufigadmiuiulisenld (nmd 5) 9

nadoulsEavsnmuetlunaudidamanugnaedtunisiuun 94.90 Wesidus
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2. yamdusenldlaaanisduunainludiudruends

b} = ===

Ai 5 duneulunis @) iln (b) neaeuluna ResNet1s

2.1 swswdeyalsaiuansonisuuluiudende uagnislesiuidnainenaisuugimia

AB1N15 ASUIBINITNEAT ASUABRSUAITNEHS

dl ‘NI U (] 7 U (] U
A15199 4 LsauanIamsunlusudUenad kagn1sUadnunan

1sm

ANWAILAINS

n15Ua9nuUNIn

TSALBULNTALUE
(Cassava Anthracnose
Disease)

CAN

WAAINLARS Colletotrichum gloeosporioides

 sp.manihotis luvaululvsidimaneesaiing
naslu fihusngiuluans Tusuwauulufidodn
q dmaenemlunuveursauNanInIsivg d@iuniu
Tu emsdmngludndeufuludussedina
veedalunuiulu vinbituluidnuaeggasmnan
gon viedluinseaniuludnenmsluifioiuas
wiisld druddunaseen unaiisduduunadmins
Ushindananuiulu Sflanmuinaeuanzay

wHAvzvEneflUgdmeenvinlitaniiesuieasn

1ldugenuniu

2. msldvieuniuguasnlsn
3.Ugnivmyuiisy

a4 lanauiawenndiud Uz nasan o

PeanUszansselsaluaule

1salulng (Cassava
Bacterial Blight)
CBB

\Annideuuaiise Xanthomonas axonopodis
pv. manihotis dnwaizennisiny Ae luiSuiigausa
Uy d1h amdrethdoumn Weunavene
A vinlmAneinslulud Tuswmau Sensme
NNYBALATANLANEH TdueIanueINIUAeN

bGP EJ’NI‘VT@ i%U’]ﬂﬁquLLﬁﬂIu“U"NNUWﬂ“Qﬂ

1. T4iuginunu viewugivumy
solsalIuna1e 1fuszeas 90
32899 9

2. iviewiugiiusaanide wie
vandgansldviousiuganulaud

N RGP AR GNP G
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asldasiniifidesusznoudu
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CMD

\Ananitielada Tuasd Geminiridae ana
Begomovirus Tusnsuazlumin @ugunse 81013
ANENANYUUU LUU ANTRITAFA UL AT AN
wiaoseduden luvin wievinmdes ludesdaden
winee lAadegunse Tugdouuazlufiaselnmifawn

LANAT 8RN AULATELATU
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feUsEwA snudUEuLaz At
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(20Ul 6) W.7.2550 2. dendeInTs
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UauﬂﬁsumﬁaﬁumLLuam%nmqu
W TsEnn nzns AnTuss wan
uz\¥o sfunlds uazfivnszad uay
fivordovouialifalusiesiy
dUgna LU @yen agie usim

wlasUgniuduenas

28




1sm ANWULBINS

n15Ua9NUN1N

ATINANIUHADIAIUIS LLa%L‘fJ‘U?;

Iﬁﬂim}fﬂﬁ‘j’lma \Anniden Cercosporidium henningsii Wan3
(Cassava Brown Streak | enmslugareuinamdsunudulefirnuaiaued
Disease) thana aua 3-15 fedms Tueutaugaug
CBS AUnALUTALNT ey UNARDNTOUAIY NG

1. Tiuguugid@sinumulsauiy
nang
2. \lenvulsaszurauin e1ald

A5LAININDIWAT Y30 WUluTa

2.2 WguynAd@an1w Python 14lausns Flask uay PIL Waisungni1suanin1suseuianaluea

193U Tnemundu web application Afelusunsudogassdiu WUsunsudrundsazgniiul inils

Alfausendn client-side application 8ndwagluiuf server 38n1 server-side application

W& app.py

import io

import string

import torch

import torch.nn as nn

import torchvision.transforms as transforms

from torchvision import models

from flask import Flask, jsonify, request, render_template

from PIL import Image

app = Flask(__name_ )

model = models.resnet18()

num_inftr = model.fc.in_features

model.fc = nn.Linear(num_inftr, 5)

model.load_state dict(torch.load('./f1_resnet18.pth’))

model.eval()
class_names = ['CAN', 'CBB, 'CMD’, 'CSD', 'Healthy']
def transform_image(image bytes):

my_transforms = transforms.Compose([

transforms.Resize(256),
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transforms.CenterCrop(224),

transforms.ToTensor(),

transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])
),

image = Image.open(io.ByteslO(image bytes))

return my_transforms(image).unsqueeze(0)

def get prediction(image_bytes):

tensor = transform_image(image bytes=image bytes)
outputs = model.forward(tensor)

_, prediction = torch.max(outputs, 1)

return class_names[prediction]

diseases = {

"Healthy" : ",

"CAN" : " TsAuaunsalug (Cassava Anthracnose Disease) AAIN.. ——> 115U89AUAEA ; ...",
"CBB" : " lsmlulwnil (Cassava Bacterial Blight) 1ina1n... -—> n1stasiunmin : ..",

"CMD" : " 91n15lUAg (Cassava Mosaic Disease) LAAIN...-—> N15U8IAUMR : ...",

'CSD" : " Trluqnatinna (Cassava Brown Streak Disease) Linan ... —> nstlasiuridn : .

}

@app.route(/cassdis’, methods=[GET', 'POST')
def upload _file():

if request.method == 'POST"

if file' not in request.files:

return redirect(request.url)

file = request files.get(file')

if not file:

return

img_bytes = file.read()

prediction_name = get prediction(img_bytes)
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return render_template(result.html’, name=prediction name.upper(),

description=diseases[prediction _name])

return render_template('index.html’)

if name ==' main_ "

app.run(debug=True)

2.3 1Woumdin1en HTML LﬁaLLamwamﬂéja;ﬂsﬁmu Usenoumalng index.html, layout.html
Wag result.html
W4 index.html

{% extends "layout.html" %]}
{% block content %}

<div class = "header-content">
<h3 style = "text-align: center'><span class="header-content-text">n153LA513%ANLU
TudUsuda</span></h3>
<h5 style = "text-align: center">
<span class="header-content-text'>uanndndudmiuruislsafiuansornsuulusiu
duznda</span></h5>
</div>
<form class="form-signin" method=post enctype=multipart/form-data>
<div class="upload-section" align="center">
<input type="file" name="file" class="form-control-file" id="inputfile"
onchange="preview_image(event)">
<img id="output-image" class="rounded mx-auto d-block" width="350"
border= "dotted, 4px"/><br/>
<button class="btn" type="submit">gin1m</button>
<h5 style = "text-align: center">.jpg .png</h5>
</div>
</form>
<script type="text/javascript">

function preview image(event) {
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var reader = new FileReader();
reader.onload = function(){
var output = document.getElementByld('output-image')
output.src = reader.result;
}
reader.readAsDataURL(event.target.files[0]);
}
</script>

{9% endblock %}

& layout.html

<IDOCTYPE htm!(>
<htm(>
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0, viewport-
fit=cover">
<link rel="stylesheet" href="../static/css/bootstrap.min.css">
<link href="https://fonts.coogleapis.com/css2?family=Sriracha&display=swap"
rel="stylesheet">
<link rel="stylesheet" href="../static/css/style.css">
<titlex{{ title }¥</title>
</head>
<body class="text-center">
<img src="../static/doal00.png" width="50" height="56" border="0" alt="doa">
{% block content %} % endblock %}

<l-- Optional JavaScript -->

<!-- jQuery first, then Popper.js, then Bootstrap JS -->
<script src="../static/js/jquery.min.js"></script>

<script src="../static/js/popper.min.js"></script>
<script src="../static/js/bootstrap.min.js"></script>

</body>
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</htm(>

198 result.html

{% extends "layout.html" %}
{% block content %}
<div class = "info">
<hl style = "text-align: center><span class="header-content-text'>Nan153tATEH
</span></h1>
<form class="form-signin" method=post enctype=multipart/form-data>
{% if name == "healthy"%]}
<h1 class="content-text">auysal Uné </h1>
{% else %}
<h1 class="content-text"> {{ name }}</h1>
<h5 style = "text-align: left" class="content-text">{{ description }} </h5>
{% endif %}
</form> <br/>
<hd><a href ="/cassdis"> nduntnan</a></hd>
</div>

{% endblock %]}

3. wadaun1sidnuuaasaauAugndes Wiluaa Jayanin waslndmdwimuatululinduleans
38 Cloud Server AI53ERUATINYNABIVDINITUTTUIANAUALNTHAAINS #3519 QR CODE LivelviEld

AN M URURINNSITUAIN NG 6
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4. Mmaaaslduannaindy
4.1 §avihgiiensldnudulndinle uarluawes Inefinwazdendunawnuldnu wynsldnu
agaeden anunsadnlumeuns wasUssnduiusiiungldauls (i 7 uag 8 way MANWIN 9 kag 9)

- o aa o d
Wnausy nasldluuisuauniiatuitadulsan
wansaIn1suuludiudn
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an

Tasamsidonmaimunliuisueundie
- = Wonmavhem
asrvialsnituansonisuulududvm G - O
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dl U ! d’j aal ¥ a O:I L o d‘ U o U
af 7 megnallarialen1sidnulenndiniunsivinwassuunlsafnansenisunlududnlsvas

ai 8 ailenislduienndindunsiviauazduunlsaiuansenisuuludiudruznas

5. N15USLLUUNANIT LYY

1 &

5.1 @i UNTO18NDMNALULAT WAL INTNVDINSUABINITNEASNI9TsUUDaUlaY Tawn Aud

Y

CY

walulagansaunalarnsdeans d1UnIfeinuinisesnuiy qudideuasiniuinisinynsunssvdun

fa o (% a o

warAUdITBUALTRILINITNYATUTIIUYT 91w 15 T8 vibillanuianudilalunisldanuuennbiady

]
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'
LY
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SunAu 2564 a4 dinnuNeRsEedA 91WIU 30 51 Jiireusuianuaulawazidilanisldnuwasd
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seuann flaede 4.13 Adeauuanasgiu 0.72 msldaude lidudeuseluseiumnn daads 4.40
\Deauwnasgu 0.71 mdnesdusznevvesuenmiiaduiilade feiade 4.00 Andosuunnsgiu 0.86
nseenLUUmIsNY fianade 2.83 Andsauuuinsgiu 1.04 ARldmangau Saede 3.60 andeuuy
wesg 1y 1.14 wonwdiadulinavivatie daeds 4.33 Adesuunesgi 0.70 (M5 5)

A15199 5 wan1sUseiliuauianetalunsitnukennandunsiaiawardwunlsafikanianisuuly

Hud1Ueras
18n15Us2LaIU Aade Andoauy  seduay
NINTFIU wanala
1. sk llgudeu 4.40 0.71 110
2. mydnesrusznovvestenndndudladne 4.00 0.86 110
3. NSOOALUUEIBIY 2.83 1.04 Urunang
4. Anldmunzay 3.60 1.14 110
5. wonnAnduimuviuade 4.33 0.70 170
6. NNTIVDILONNALATY 4.13 0.72 110

anUseNa (Discussion)

inmsaneieauluuisuenndindunatauarduunlsafinansoinsuulutudiuzugs
namsIdenuin mslilina ResNet18 anunsaduunviinuazlseliffian aonadosiu Aravindnan V et al.
(2019) ResNet g usazudaninnisdseRananlusdensdel Jadunalnudluvasiluwa minmeie
Transfer Leaming Wlianunsaanszesnauazaildaelunsiannuenndiedu usidomndiuiuvesnind
fdmnuifes sivlrinsitedelsaundsaddbiwsiug Jsesiinmmunateyanmifin@slunsinluinals
Usvavisnmuazfismnumannvansvedlsafiuaniennsunlunnty Tumswannnssdaladaanin

a'gﬂwamﬁf{'fﬂ uazdarduauus (Conclusion and Suggestion)
AswRLILeNNAATURTIvTARaz S nunlsaTinansernisunlududiUznds Taenisldluna

ResNet18 anninatia Transfer Learning vinlvanunsaanszeziiawazalginglun1swaui uennaindu

[y

fifnAugnsiesgadia 94.90 Wesidud dldnuausaitadenaznsivonslsauulududusmds wiay

Y
Suruuzilunstesiuidalamuingussasdnngld usegnlsiniu S1wunmesdsauouwnsalua i
e 126 A Bedeaiiuly vivlienailadelsatilaliiugn Jsdeadinsmiunudeyaninuagiinliing
Tdauaiuisalunisduunaimlsavulududivevdanudy venaindu o13ddedninluniu
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q

"y
a =

a Q.II = L3 L4 Y
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1. amdlnanludfnasil https:/imagej.nih.cov/ij/download.html den platform anu

ADINS

home | news | docs | download | plugins | resources | list | links

Platform Independent

To install Image] on a computer with Java pre-installed, or to upgrade to the latest full
distribution (including macros, plugins and LUTs). download the ZIP archive (6MB)
and extract the Image] directory. Use the Help> Update Image command to upgrade
to newer versions.

Mac 0S X
Download ImageJ bundled with Java 1.8.0_172 (may need to work around Path
Randomization). Instructions.

Linux
Download ImageJ bundled with Java 1.8.0_172 (§2MB). Instructions.

Windows
Download ImageJ bundled with 64-bit Java 1.8.0_172(70MB). Instructions.

Documentation
Tiago Ferretra's comprehensive Image] User Guide is available as an 8MB PDF

document and as a ZIP archive. The online JavaDoc API documentation is also
available as a ZIP archive.

2. amilraalila Plugin Texture Analzerﬁl https://imagej.nih.cov/ij/plugins/

texture.html Tasdnasn GLCM Texture.class Tlifilnawmes plugins wéh3an1snlusunsy Image) &

fean1svimatgndlidnasn Batch GLCM Measure.txt Tlifilnlanes macros
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Texture Analyzer

Author:

History:

Source:
Installation:

Description:

See Also: The Batch

Julio E. Cabrera (jcabrera at mail.nth.gov)

2003/06/10 (+0.0): First version

201 /10 (w0.1): The normalization constant (R in Haralick's paper. pixelcounter here)
now takes i account the fact that for each pair of pixel you take in account there are two
entries to the grey level co-ocurrence matrix. Changes were made also in the Correlation
parameter. Now this parameter 1s calculated according to Walker's paper.

2006/07/07 (+-0.4): Works with stacks and with macros

GLCM_Texture java

Copy GLCM_Texture.class to the plugins folder and restart Imagel.

This plugin computes several of the texture parameters deseribed by Haralick (Haralick. R
M., Shanmugam, K., and Dinstein, I. (1973). Texture parameters for image classification,
IEEE Trans SMC 3. 610-621). The only parameter computed differently is "Correlation”,
which is now calculated as described by Walker and col. (Walker. R_F., Jackway, P., and
Longstaff. I D. (1995). Improving Co-occurrence Matrix Feature Discrimination. Paper
presented at: Third Conference on Digital Image Computing: Techniques and Applications.).
Please note that the computations carried out in this plugin are normalized by area (see also
below): two ROIs of different size but the same texture will result 1 n similar results for their
texture parameters.
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