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Abstracts

This research aims to Prepare image database and appearance of diseased cassava leaves and
visual retrieval tools. Developed a model for identifying symptomatic disease on cassava leaves
by digital image processing technique. as well as develop a mobile application to measure and
classify diseases showing symptoms on cassava leaves. The initial diagnosis of diseases and
pests 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.Especially
plant diseases that are important to the physiological structure of plants. To‘help make plant
disease diagnosis effective by developing decision-making models -and developing an
application-based diagnostic system on cassava leaves. Therefore, the data of diseases that
show symptoms on cassava leaves were collected. Prevention and pictures from cassava
plantations in Nakhon Ratchasima, Prachinburi and.Sa Kaeo provinces between October 2019
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. Label mapping encoded categories to 5 classes; 0) Healthy 1) Bacterial Blight (CBB)
2) Brown Streak Disease (CBS) 3) Anthracnose and 4) Mosaic Disease (CM). In the CSV database
format, write a Python programming l@anguage 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. Building transfer learning model used ResNet
(Deep Residual Learning for Image Recognition) of 70 % training data and 30% testing data. 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
Developing Cassava leaf disease images classification model were used the sample size
of 9,907 images from the dataset of cassava leaves images collected in Nakhon Ratchasima,
Prachinburi, and Sakaeo province. Label mapping encoded categories to 5 classes; 0) Healthy 1)
Bacterial Blight (CBB) 2) Brown Streak Disease (CBS) 3) Anthracnose and 4) Mosaic Disease (CM).
Building transfer learning model used ResNet (Deep Residual Learning for Image Recognition) of
70 % training data and 30% testing data. The result got 94.90% for accuracy and this model will

be developed to application platform for users.
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ANMUTDULLIAILNUNINT 2

1A5INISNRAUTULAAILUN LSATILEN 991N URIURUA UL HAS

o a P = = a o
@'1Luuﬂ']?Iuwu‘ﬂ@qwq{ﬂuﬂ??q”ﬂﬂﬂq ﬂ‘i'mu‘i_ql'i ATULLN

MNAaeei 1 81533 sausadeyanmlufudWendiuansenisdulse

Iadayanmisanuansainisuulusiudnilzuds

ANSNARDN 2 NITWAIUN LRI TRUNLSATILERID1N S UL TUTUAN Usras

1) ladayanmlusiudlzngsnvansaniaiulse Aelsalulud, luandinaia, weuunsalug uazlusig

2) lelama lunnzawinlzansdnaainisuulusiug 1 lzuaalnemeaianiglszuanan waana

AT 2 LHUANLEAIANT RN EwBsRanssuAelulATIN1SIdE

° v v 9 o o <
141999 sunadayanmluiiudrusndeiiuanseainisidulsa
adunslununUgniiudgUendsdsminuassvdu UsiIuys uwazassuni dausinanay 2562 -

Y 9
fugey 2564 Tagn15insuuunun1sa1en1n laensineusulidndnwugeinisilsadinangludu
dlends uazanansansiagdnuaselsaiiviUediu Hnausumaiianisatgnimnisldlusunsuuiuusis
AN INUNTENEAMNN 15 Tunaean1smaass iellannlududivsndmnsseenlsadvinaie
° o a % a & ' | a ~
ruAAMANYANEYRININ T1BasBunndes JULUUE JULuUlNanw noudne lnuamuasidunveaning
A93N15 YR 2 aufinia 1Y5ULUUE true color W *jpg uag RAW File douay aasanenInuHy

Wevud RGB Tuusiatiu Trdenuudnlifdeieu 3sassateninluiiudiizndainanionnisidulsa
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foam szylsauazeins nisuiafudeyaanmuindeuuinaduiidienin Hud Usinauasuan
UFumuanaiy gl USuudswnelusunsunnusisnn iinmnuesdn dadiuvesnmitlideanisesn
wtsnehseenidu 5 Yssian fo 1) fudnd 2) Tulud 3) lugeddiaa 4) weuunsalua 5) e slusng
yhnsfaunlueaduunlsaiuanseinsuuluiudievds fonsilsuyamdsniwPython Lilevaun
Tumaduunlsafiuansonisuuluiudiuznds lasldinaianisanenenanisiFeus (Transfer Learning)
fail 1) dudlavsafidudu 2) didhegedeyanim wsgadeyanmiluteyain doyausuuds was
foyanaaeu 3) uansnmanyadeya @) dndluwaiiiiunisinSeusdouds 5) neaeuuazUssidiu
Usgansnmluiaa Tned1udn Confusion Matrix Aemsnsitldlumsinnuaimisavesnisiouives

= 1Y °
Lp3slunsHATMINTILUNUTEAN

Actual Values

Positive (1) Negative {0)

Positive (1) TP FP

Predicted Values

Negative (0) FN TN

True Positive (TP) Ao Ailumaynungdn “ase” wazdlandy “asy”

True Negative (TN) fio @sfiluparituiedn “liase” wagdlan “lidase”

'
I a

False Positive (FP) A @1iluimaiiuiedn “ase” wanandu “liase”

False Negative (FN) fip @sfilannaviiungdn “ldase” uwnslandu “ase”

sinndeuleiufe

1.ANULUYE (Precision) IngRa1sanLeniiaznand TP
TP + FP

2.ANUATUNIU (Recall) Tnenasawenfiazmand TP
TP+ FN
TP+ TN

3.AUgNABY (Accuracy) 1ngfiANTUITINNAGE
TP+TN+ FP+FN

(Precision x Reca

4. F1-Score ADANLRALLUU harmonic mean Fl=2x- i)
(Precizion + Recall)

J¥NIN precision Wag Recall
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AIUNITESELLEUNTANEA N Ingn1sseusanuareInsvedsalidihateuuludiudivemes

NAaN15298 aganusigna

NNV NBUYINNITTIUTINTELANINAINLUABNEATNS

1. 1573 swuswdayanmwlududuzuasiiuanseinisdulse

1.1 N1sANYIANEAZaIN1sNLsAINa1gludud1 Uz A

NaN1SANYIaNYULeIN15ALsA1aeludud1usnae an wlastud1usnaauas

v o = = = 1Y o N
Lﬂﬂ@ﬁﬂsiu%ﬂ'ﬁ'lﬂu@iﬁﬂmaﬂﬂl ‘Ui"lﬂu‘qﬁ LAEAITLEND Uiﬂﬂgmmﬁﬂ‘ﬂ 1

dl tﬁal v U o U
A1519% 1 Lsa LUBELNG) wazdnwazein1sunludud1Uenas

amluuansomslulse \Wadmn AnwaTaInIg
Tulw Unin3 Fuusnuansonislugamden a1 lulnd Tu
Xanthomonas | Wiy 819la AUARINTHOALIET WaBLTIRE

(Bacterial Blight : BB)

!

campestris pv.

A9 UINIINTLTWINATZUUYDU1D1MN5VDIEN

manihotis AUKAE TN
&5 i P a Y a
931 wansenstugarsutadsmuduleiny
Cercosporidium | alnauaduinia un 3-15 dadluns 1vsu
henningsii Falnugawnan1unalulidmi way una
AOUTBUAILNANE D ATINANLNADIFILUN
wazvaatlug
weuuvSALYE o7 Tuarivevlulniiduimavenesudngnandlu
(Antracnose : CA) Colletotrichum | dnusingiuluiiegans lusunauuluaziiie
.. 3 a o v £
gloeosporioides | éin  da1venadilunuvauveaaeINsivl

f.sp.manihotis

dhumuly 9msasunngludlauiulu ay

Wuukadiisaveedalusuniulu vinlidu
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\YREWe ANWILDINTT

Tufldnuazgaunangen viemlulzrineean
Aulu nenistuiieinaswiele daiudnau
WATEDR WNaNa1F U ULKARAINTIUS T

fanuNUlULAZI AN NLINA DULANIZEL LiNE

evgnemlugdnganvilisaniieuiaasn

dy % s 1 a = 1 =
Wolida lwed | lussuavluvidn @egunse enisansdivane
Geminiridae WUU WY AT 8naa Uil el Anamdes
[ a a =) a I 1 a Q’lj
ana aquden Tuvin vise viinmdes ludesdniien
Begomovirus | vinse laadegunss luseutazluinaielvd

YUALENAT HIAYIIN AULATZWNGY

1.2 nsdrsradeyadninuindanudasiudrUsnasdminuassnvdun Usuys uas
4 ¥ a ] v U a gj a = ¥ v U :.;
assuia lnglavaniuned1sadminuasswdun 8.a59 U31uy3 wavassund Jamdnas 9 ASe 59U 26
A3 ladeyasiu 3,912 Foya (3199 2) wud
:91’ v 1 v o v o [ a ! =] & v 1
AuBUlAnsIWa uuasludUenddaminuassvdindiuanniianudulansaiy 31-40
% WUadInTAUTRIUYIAANNBULAMTINY 41550 % wazuUasdaninassuimidaudulansauuinndd
60 %
aa v 1 o/ ] v v [ = =] aqn v 1
aauunilansany wlasiudUenddaninuassvaunlguniilansany 31-35 ae
IS v Y a aa a8 ¥ 1 IS v Y Y A a
waldea wuasdaminusIuysliaaumgilinseiu 36-40 asrneai@ea wavuuasdminaszuiidoumad
Tamsany 31-35 aeAugaded
aa U o v o a = aa =
AUNYUAY LUAIUUA UL UAIWNIAUATIIVAUINAUMNUAY 31-35 DIFLTAYE WUas

aa

JaninUsIuyTHoamgiauNInndl 36-40 aerwaldud wazkUasdminassumioungisiu 31-35

9 9 Y 9

IALYALTYE
AuTulufy wuasiudUznaadaninuassvautanudulufu 31-40 % wuasdeanin

Usduysianuaulusiu 31-40 % wazuUasdminassumilaudulufy 60%

guuigedn wlawfudvznddminuasivdundouniigan 31-35 aernwalea

9 v
a

v
wlasdandnusIuyitoumiigegn3l-35 ssmwalded wazsulasdwinassumioungiigegn 31-35

ENGAR GGG

gaumgiiangn ulasfudwendsimiauassvduilgungiman 21-25 ssmiwaidea
wasdminsIuyilgumginign 21-25 ssmisailea wasulasiminaszumdoumaiman 21-25
DIANTATE A
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&I o/ o -4 LY o v v (% ) IS dg" % v s 1
ANNYUAUNNS LUAINUAIULNAIINIAUATINVAUIUAMUTUFUNNEUINAIN 61-70 %

wUasd M InUsIAUYITANNTUFUANSUINNTT 61-70 % waswUasdawminassumilinnuiuduimg 71-

80%
e 2 unuariesasesaniud e usazdmia wnaudaduanmwinden
Uade UATINYHUN U31UY3 A52uA7 394
Fruudaya (n) 1532 1192 1188 3912
Arwuldnsavy (Wosiud)
Hounan 31 MU 184 142 159 485
Souay 12.01 11.91 13:38 12.39
31-40 U 394 304 247 945
Soeay 25.72 25.50 20.80 24.16
41 -50 71U 391 378 263 1032
Souay 2552 31.71 22.14 26.38
51-60 1 318 168 231 717
Souay 20.76 14.10 19.44 18.33
1NN 60 71U 245 200 288 733
Soeay 15199 16.78 24.24 18.74
g iildnsau (asAieaides)
Hounin 26 MU 110 23 132 265
Souay 7.18 1.93 11.11 6.78
26 - 30 U 535 260 285 1080
Joeay 34.92 21.81 23.99 27.61
31-35 U 669 429 512 1610
Souay 43.67 35.99 43.10 41.15
36 - 40 U 190 452 220 862
Souay 12.40 37.92 18.52 22.03
11NN71 40 U 28 28 39 95
Soeaz 1.83 2.35 3.8 2.43
UUNNAY (2eANvaLTes)
Uounin 26 1N 110 23 132 265
Soeaz 7.18 1.92 11.11 6.77
26 — 30 U 535 260 285 1080
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Uadgy UATTIYHN Us1uYy3 GEFAG 394
S088Y 34.92 21.81 23.99 27.60
31 - 35 1 669 429 512 1610
Sovay 43.67 36 43.10 41.15
36 - 40 MUY 190 452 220 862
Sovaz 12.40 37.92 18.52 22.03
11NN 40 U 28 28 39 95
S088Y 1.83 2.35 3.28 2.43
AnuTUluRY (Uadidud)
Hounin 31 1 244 228 175 647
S08aY 15.93 19.13 14.73 16.54
31 - 40 1 482 369 243 1094
S08aY 31.46 30.96 20.45 27.96
41 - 50 ORivel| 239 199 168 606
Sovay 15.60 16.69 14.14 15.49
51 - 60 MUY 159 43 94 296
Sovaz 10.38 361 791 757
11NN 60 MUY 408 353 508 1269
Sovay 26.63 29.61 42.76 32.44
guuniigegn (srnwaided)
Hounin 31 S 364 0 0 364
SovaY 23.76 0 0 9.30
31 - 35 s 916 954 950 2820
Souaz 59.79 80.03 79.97 72.09
1N 35 S 252 232 232 728
Sovaz 16.45 19.97 20.03 18.61
gaunnnga(Uasidus)
founin 21 Rey 594 0 470 1064
Jovay 38.77 0 39.56 27.20
21-25 SRR 938 954 718 2610
Sovay 61.23 80.03 60.44 66.72
1M1 25 U 0 238 0 238
SovaY 0 19.97 0 6.08

A o o ¢ ¢ < I
AUYUAUNNG (LUILTUR)
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Uadgy UATTIYHN Us1uYy3 GEFAG 394

Hounin 61 S 0 308 0 308
Sovay 0 25.84 0 7.87

61 - 70 10U 706 638 190 1584
S088Y 46.08 57.72 15.99 40.49

71 - 80 10U 546 196 760 1502
Sovaz 35.64 16.44 63.97 38.40

11NN 80 U 280 0 238 518
Sovay 18.28 0 20.04 13.24

1.3 M550 N IULUE1UTHas
nansiusIuTindeyanmluiudrvzrda annisesndrsaauasiud s s9u 26
A% YSuusan wliiiauaudaty waruenfiuniuents (ns1ei 3) i mwﬁsauaamlé’mﬂﬁqmﬁa
amen1slusng Sesay 39.0 sesasunfeninlsalugadiinna fepay 31.2 nnduund Sosag 15.0
anlsalulyel Seay 13.5 waznnlsALaULNIAlLE Souay 1.3

] o v LY o a [
A5199 3 IULaESeuazYaIN Wludud Usrd Wudnsenasilulsa

Tsm U (A N) Souaz
DINTLUAN 3,867 39.0
Tugedinnna 3,087 31.2
Tuunf 1,491 15.0
Tulngl 1,336 13.5
wouLySALUE 126 13

394 9,907 100.0

2 nMsAaulunadunlsANkanIaInN1suRlududIULnag
o v = o o Y Y a o a Y
2.1 nsuddnlaussnlglunisnaunlung N1suRRandlaussRasallun1w

Python fiaul ka3 WeuAIdIUL Jupyter Notebook il

import numpy as np
import time

import copy

import os

import torch

import torch.optim as optim
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import torch.nn as nn

import torchvision

import matplotlib.pyplot as plt

from torch.optim import r_scheduler

from torchvision import datasets, models, transforms

2.2 mydndrgadayann
1) MWawlusfudrzndafidrisanunuldanulainuninsdminuass vdun
Us13uys wagaszui thamunufuuddiifianuaude dadsilidomnisesn wasuoniiuameinislsad
Aauulusudends (3197 3) wuin amdinusuldaniigade ameinisluans (CMD) Seway 39
sosanndonlsalugadiema (CBS) Yavay 31.2 ameuund (Healthy) $08aga5 nnlsalulud (CBB)
Jowaz 13.5 wavnmlsanauunsalua (CAN) Seuay 1.3
2) wissunm tnsuvsgadeyan mludoyain Touadudu wazdeyavaaeu Jald

AnkeneUlnames Train, Val wag Test (MW7 3)

\DATA
+---train
| +-—-CAN

| 126 files

| “+--CBB

| 500 files

| »4+—CMD

| 1,400 files
| +—--CBS

| 1,100 files
| +-—Healthy

| 600 files
+---val

| +—--CAN

| 126 files

| +—--CBB

| 300 files

| +--CMD

| 1,000 files
| +—--CBS

| 800 files
| +—Healthy
| 200 files

+

| +—--CAN

| 126 files

| +—--CBB

| 500 files

| +-CMD

| 1,400 files
| +--CBS

| 1,100 files
| +—Healthy

| 600 files

\

A9 3 Fabilanmwensuliamas Train, Val kag Test
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3) n1suwdasnn Tdvuinnan 224x224 finwa nduan wlasnrimdusuuuy

Tensor USUN195§1U WANAN LaginuAvuIg batch

transforms = {

'train": transforms.Compose([
transforms.RandomResizedCrop(224),
transforms.RandomHorizontalFlip(),
transforms.ToTensor(),
transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])

D,

'val': transforms.Compose([
transforms.Resize(256),
transforms.CenterCrop(224),
transforms.ToTensor(),
transforms.Normalize([0.485, 0.456, 0.406], [0.229, 0.224, 0.225])

D,

'test": transforms.Compose([
transforms.Resize(256),
transforms.CenterCrop(224),
transforms.ToTensor(),

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

data_dir ='data’
image datasets = {x: datasets.ImageFolder(os.path.join(data_dir, x), transform=transforms[x
D

for x in ['train’, 'val, 'test'l}
dataloaders = {x: torch.utils.data.DataLoader(image datasets[x], batch size=5, shuffle=True
, num_workers=5)

for x in ['train’, 'val, 'test'l}
data_size = {x: len(image datasets[x]) for x in ['train’, 'val,, 'test']}

class_names = image_datasets['train].classes

device = torch.device("cuda:0" if torch.cuda.is_available() else "cpu")
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4) NITHAAININ FALUT LAANEDNRAA199)

def imshow(inp, title=None):

inp = inp.numpy().transpose((1, 2, 0))
mean = np.array([0.485, 0.456, 0.406])
std = np.array([0.229, 0.224, 0.225))
inp = std * inp + mean
inp = np.clip(inp, 0, 1)
plt.imshow(inp)
if title is not None:

plt.title(title)
plt.pause(0.001)

out = torchvision.utils.make_grid(images)

imshow(out, title=[class_names[x] for x in-tabels])

B

m‘,. r‘,
\ Al

0 200 400 600 800 1000

2.3 nsasrasitulunisilnuaznagauluna

def train_model(model, criterion, optimizer, scheduler, num_epochs=25):

since = time.time()

best model wts = copy.deepcopy(model.state_dict())
best acc = 0.0

for epoch in range(num_epochs):

print(Epoch {}/{}.format(epoch, num_epochs - 1))
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print(-" * 10)

for phase in ['train’, 'val'l:
if phase == 'train":
model.train()
else:

model.eval()

running_loss = 0.0

running_corrects = 0

for inputs, labels in dataloaders[phase]:
inputs = inputs.to(device)

labels = labels.to(device)

optimizer.zero_grad()

with torch.set_grad_enabled(phase == 'train’):
outputs= model(inputs)
_, preds = torch.max(outputs, 1)

loss = criterion(outputs, labels)

if phase == "train":
loss.backward()

optimizer.step()

running_loss += loss.item() * inputs.size(0)

running_corrects += torch.sum(preds == labels.data)

if phase == 'train":

scheduler.step()
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epoch loss = running loss / data_size[phase]

epoch acc = running_corrects.double() / data_size[phase]

print('(} Loss: {:.4f} Acc: {:.4f} format(

phase, epoch loss, epoch acc))

if phase == 'val' and epoch_acc > best_acc:
best acc = epoch acc
best_ model wts = copy.deepcopy(model.state_dict())
print()

time_elapsed = time.time() - since

print(‘Training complete in {:.0fm {:.0f}s".format(
time_elapsed // 60, time_elapsed % 60))

print(Best val Acc: {:4f}.format(best_acc))

model.load_state dict(best_model.wts)

return model

2.4 n15:aanYlanan1sAUNNIN ANUlanlunaniinsiniseusaawan town
ResNet (Deep Residual Learning for Image Recognition) Fadulumanldadie

Jayasiiuls (Features) #m3u Deep Convolutional Neural Network (DCNN) Fap51971 4

a1519% 4 Taaa ResNet 210 pytorch.org

layer name | outpul size 18-layer | 34-layer 50-layer 101-layer 152-layer
convl 112=112 Tx 7, 64, stride 2
33 max pool. stride 2
Ix1,64 | [ 1x1,64 | [ 1x1, 64 |
— [ .
e B [ ;::$ %2 [ :::$ ]xS 3Ix3.64 | =3 3x3,64 | %3 33,64 | %3
: = l 11,256 | | 11,256 | | 1x1,256 |
11,128 [ 11,128 7 [ 11,128
el el
convi_x | 28x28 [ :’_x:: :;: ]xZ [ :’_x: :;: ]x4 3x3, 128 | =4 I%3, 128 | x4 3I%3, 128 | <8
» L 2, s
B 1x1,512 | | 1x1.512 | | 1x1.512 |
1x1,256 11,256 | 11,256 |
3%3, 256 3% 3, 256
comvd x | l14x14 [ ,_i,_‘ e ]xl [ ,_i,_‘ o ]xﬁ 3x3,256 | x6 3x3,256 | x23 3%3.256 | x36
= it 11, 1024 1x1.1024 | 1x1, 1024 |
1x1.512 1x1.512 1x1. 512
5 5
comSx | Tx7 [ e sz [ e ]xS 3x3.512 [x3| | 3x3.512 |x3 3x3,512 [x3
SRS Bt 11,2048 11, 2048 11, 2048
=1 average pool, 1000-d fe, softmax
FLOPs 1.8x10° [ 3.6x107 3.8x107 | 7.6x107 | 11.3x107
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1) anvlnanluma ResNet18 AN1UNISHNUILED

model resnet = models.resnet18(pretrained=True)

[
Y

2) AaANtUAE USULAISILUS AN LaLONANAIUINTIN

for param in model resnet.parameters():

param.requires_grad = False

num_ftrs = model resnet.fc.in_features

model _resnet.fc = nn.Linear(num_ftrs, len(class_names))

model_resnet = model resnet.to(device)

criterion = nn.CrossEntropyLoss()

optimizer_conv = optim.SGD(model _resnet.fc.parameters(), r=0.001, momentum=0.9)

exp_lr_scheduler = lr_scheduler.StepLR(optimizer_conv, step size=7, gamma=0.1)

3) Hnluwmalul

model resnet = train_model(model resnet, criterion, optimizer conv, exp Ir_scheduler,

num_epochs=25)

4) waansnisinlatag fnugnAeweINsTwun 94.90 Wasidue

Epoch 0/24

train Loss: 0.8808 Acc: 0.8067
val Loss: 0.4606 Acc: 0.8941

Epoch 1/24

train Loss: 0.6680 Acc: 0.8703
val Loss: 0.2884 Acc: 0.9333

Epoch 2/24
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train Loss: 0.7559 Acc: 0.8615
val Loss: 0.3503 Acc: 0.9216

Epoch 3/24

train Loss: 0.6549 Acc: 0.8786
val Loss: 0.2968 Acc: 0.9294

Epoch 4/24

train Loss: 0.6638 Acc: 0.8817
val Loss: 0.3350 Acc: 0.9373

Epoch 23/24

train Loss: 0.3775 Acc: 0.8655
val Loss: 0.2080 Acc: 0:9247

Epoch 24/24

train Loss: 0.3543 Acc: 0.8712
val Loss: 0.2183 Acc: 0.9247

Training complete in 10m 20s

Best val Acc: 0.9490

2.5 MsnadauluLng

dataiter = iter(dataloaders['test"])

images, labels = dataiter.next()
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imshow(torchvision.utils.make grid(images))

print(GroundTruth: ', ', "join('%5s" % class names[x] for x in labels))
images = images.to(device)

labels = images.to(device)

output = model resnet(images)

_, predicted = torch.max(output, 1)

print('Predicted: ', ', join('%5s' % class names[x] for x in predicted))

0 200 400 600 800 1000

Ground Truth: CBS, CBB, CBB, CBB, CBS
Predicted: CBS, CBB, CBB, CBB, CMD

2.6 nM1sUunluLaa

# Save The Model
PATH ="'/m1 resnet18.pth’
torch.save(model resnet.state dict(), PATH)
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TAsIN152987 2

nsmunluugwennalatun T inlsanasdngveniansoinisunlududlends

Development of Mobile Application for Cassava Leaf Disease detection
NI WadR WASUNSTING WNsaNT asnad UseAnsiauas I5fna yudiugy
33n3 s3ulvenans wiaud wsvaia oussyg Anladen

AdAtY
ATHATITITIAN, N1SUTLUIANANINARNA, bATBILDAUAY, TTUUNITILUNLIANTY, JUU18waUNAATY

Keywords
Deep Learning, Digital Image Processing, Search Engine, Plant Disease Classification System,

Mobile Application
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unAnge

mssdnlsauazuuasdngfivineg nisitadvormsnnlsauadididosiu Wutadedwoedrmid
Paelinsugniudgndsfinunm aunsadenliisnmsidadasivivanzaugnil gninan wazidonld
maafifgniesiulselulinadivngay dalsafivunsinenaduunlden Tnoamelsaivdamuddnse
TnssaianeadTinewesiuily ietelinmsidadelsaiivdiuszavsnm Ssldddumssudeyanmeinis
Tusudegndaiidulsnnniuiivgniudvesvdedmnuessedn Uniugd warassut dandauonnm
Tsruazdnuaizennisfignlsaviiane wedmigudeyanmuarsudnuallutudendeiivansornisidulsa
waziedosloduAussnm Waudulnsuenndedunsiainuaiuunlsafinanseinsunlusudwyvda
aunsaldanuldie Aliunisseninafeunaiau 2563 fadeuiueneu 2564 tiainlusuduenasdnuau
9,907 nw thnmitsvmalUUsufinmnuata dnduveanmilsifesnisean fvusuuan iy 224 x
224 finkwa uwasnmansyuud RGB WunmszAvdm wazadadiuisiUdnuaivesnm lnen1siasei
LaJm%ﬂf"gmiﬂﬂﬂgiwmaﬁzﬁuﬁL‘VH (Gray — Level Co Occurrence Matrix : GLCM) ‘-i‘]’mﬁu%amwuaz
sUdnuaifiAeadestuusiozamm Hu 6 aana Ae 0) fuuni 1) Wilnsh2) Tugedtiima 3) ueuunsnlua was
2) Tusna Tuguuuugmudeya CSV [@euyamdaniu Python (iloasaniasiliodufunn wazuansuan il
duduld whnhluiamndussuuiianunsaldausiuan iy wiadunmeinislusis (VD) Fevas 39
sosawnAonmilselugadema (CBS) $osay 312 nanduund (Healthy) fova 15 amlselulus (CBB)
Jeuaz 13.5 uaznnlsAuauunsalug (CAN) 3oear 1.3 Unnmidgnssuiunis Transfer Learning agly
Tuna ResNet (Deep Residual Network) yilaninsoanszeziatwasaildaneglunmswauiionndiedu e
Agnaeslunsuungeis 94.40 wWesldud saundussuuildauie fldnuonmainduammnsaitady
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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 INetwork) 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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import pandas as pd
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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.LANCZOS)

return i

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

return base64.b6dencode(buffer.getvalue()).decode()

def image_formatter(im):

return f'<img src="data:image/jpeg;base64d,{iimage base64(im)}">

cassava = pd.read_csv('../sample/cassava-feature.csv))
cassavalfile'l = 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(cassaval[['disease', fileTl.to_html(formatters={file" image formatter}, escape=False))
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#import required packages

from pupyl.search import PupylimageSearch
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SEARCH = PupylimageSearch()

SEARCH.index(
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2) Weugardan1w Python 14lausn3 Flask uag PIL Lial3engn1suanin1suseuiana

Tuwanaiu neWaundu web application ARelusunsuiiogassdru Tsunsuadumilsazgninulinils

Eﬂ‘ﬁmuﬁaﬂi? client-side application SnduazlUiun server 38031 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(hum_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),

a1




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" : " IsAuaunsalug (Cassava Anthracnose Disease) LAAIN.. ——> A15U89RUAEA ; ...",
"CBB" : " lsmlulwnil (Cassava Bacterial Blight) inann... -—> n1stasiunmin : .",

"CMD" : " 81n15lUANg (Cassava Mosaic Disease) LAAIN...-—> N15U8IAUMn : ...",

'CSD" : " Trluqndtinna (Cassava Brown Streak Disease) Liinan ... —> nstlasiuriidn : .

}

@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)

a2




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)

3) \WUAIEINIYT HTML iiauansnani1aflaglden Ysenouaielng indexhtml,

layout.html wag result.ntml
na index.html

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

<div class = "header-content">
<h3 style = "text-align: center"><span class="header-content-text">n153LA513%A WU
TudUsuda</span></h3>
<h5 style = "text-align: center">
<span class="header-content-text'>hanndndudmiuruislsafivansornsunluty
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.googleapis.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>

a4q




</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"> ndUNUIMaN</a></hd>
</div>

{% endblock %]}

2.4 vageumsldnuuazasvdauanugndes tilnaa deyanin uazlnardsviamuny
Winiuleass w3e Cloud. Server Ms13dBUANYNFBIVBINITUTTNIANALALNITUARAIHA d579 QR

CODE walvildawnuidnlgaumuianisviaussning 7

drenmlsauulusdudiuzuds

Residual Block

detoyaludmuunlsn : e
——
—— \

Han153uUnlIn

Residual Learning

ar o o
Teansiainuazauunlsanuansainisuulu
dudUzuas Iaeldlaea ResNet
(Deep Residual Network)

AN 7 E9NNSYINNUTDILENNALATUIUNITATIDIARALILUNLTATILEAIDINS UL U WA Usnas
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2.4 mnaaaslduannaindy
Jovigdion1sldnudulndiale uasluawes Inefiswazidennausawnildnu wynsldnu

atnasdun aansatlumeuns wasUssrduiusliwngldauls (i 8 uag 9 uag MAKwIN - 9)

- o aa o d
Wnausy nsldluuisuaundiatuitadelsan
wansaIn1suuludiudn
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an

Tasamsidenaimunluuisus Uil
asvialsaiuansonisuuludud e "6““_ 0

Autinaluladarsaufiruazn aens

ou ot i s -

AN 8 FIBE1HLBNNIR NS ULINNRLATUNTARIALAL I WUNLSATIAR DN TULTUTT WA U s 8

=

http://app.dedigo.th:5000/cassdis

LTUNE AUTTNNTWAN NIDFSNNTNINAG :’Utl}_!f;n'.AL'«"‘?\A‘I“ATI.Uﬂ, e

A 9 gilonsidauienndindunsiviawazduunlsaiuansenisuuludiuduzvas
2.5 n1sUseiunanis gy
6

1) Afiunsanevneawalulaguiidmvinivensiivinsinensnsseuveaula Toun gud

walulagansaumalazn1sdeals SUnITeiauInisesnuiy audidouasimuInIsnynsuATIYEN
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a o

wazAUGITELAETRLINSNEATUTIAUYS 31U 15 18 ibidanuianudilalunisidnuienndindu

]

UANLNINELNBAAIINIRANYATNT WITTAETeY wasdaulanaluls (nenwan )

'
o

2) Frfneusumsiinuwenndiadu IWudinwnsnsuazdaula luflufidoriauesssan e
ufl 27 $unew 2564 a1 drinaunurseuaeAR $117u 30 T8 iinevanimuadlawasdlamsldo
uazinsUssndiuliungaulaiuremmesulay Tnedaufiavelslunslinuuermdindunmsmey
Tuseduann fidade 4.13 Andeavuannsgiu 0.72 msldaudne lidudeusgluszduann daeds 4.40
Andeauunnnsgiu 0.71 msdnesAusznouvesuenndiaduiirladie faade 4.00 Andouvumasgu
0.86 NMsPRNLUUAILNNL fiFady 2.83 Aldonuunnsgiu 1.04 Fldvmnza faade 3.60 Adsauy

105904 1.14 wenndnduilanuvivade daade 4.33 Andeauunnnsgiu 0.70 (115199 7) (1ANUN 9)

=] a = 19 a o o o A
A9 7 Naﬂ’li‘U‘JzLMUﬂ’JWJJWQWE)IR]IUﬂ’IiIGUQ’]u LL@WW@Lﬂ%u@i?ﬂ?@LLagﬁnLLUﬂiiﬁw LLa@ﬂ@qﬂqTUlﬂU

Hud1Uenas
18n15UsLaU ALade Andeaun  seAumay
NINTFIU wanala
1. sk lugudeu 4.40 0.71 110
2. mMydnesrusznavveatenndinduiiiladny 4.00 0.86 110
3. NSODALUUEIBIY 2.83 1.04 Urunang
4. Aldvunzay 3.60 1.14 10
5. wonnAnduiinuviuade 4.33 0.70 170
6. MNTILVOILONNALATY 4.13 0.72 110
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unasy wazdatauaunue (Conclusion and Suggestion)

wHuWIdeges Ideimursruuiwunlsalasdnsivuulududivendslaginaianisussaiana
AmAATa Andunissenindeudssana 2563 - 2564 TuftuflugniudiUzndataniauassvdu
Un3ugs wassuin Usznaude 2 Tasinside agunantsmsdniunuldded
Tassmsit 1 msfaunluieanssuunlsauazdnsiiviiuansennisuulusiuduznda.

1. awlusfudugndsiinusuldudsoendu 5 ngu amernisiaandulsa fe 0) fulnd
$1u9u1,491 pw 1) Taelulndl S1uau 3,087 2) Taelugedtiena Swau',336 nn 3) TsAueuunsa
Tud 370U 126 AN kag 4) 91n1SUANaTUE UL 1as 919U 3,867 A 53us2uld 9,907 Aw Favindu
grudeyaiothluldlumsiamnlunanisoudveundos iedwunussianvesniw wazviunenmly
suddendsilinefiuainteuindornsidulsalaviolsl

2. fusserenimutadu 0) fuuni (Healthy) 1) IsAlugedthma (CBS) 2) Tselulust (CBB) 3) Tsn
wauLnsAlua (CAN) wag 4) 81n15ludng (CMD)

3. NIPUIUNTAENBANISITEUSIBIEN (Transfer Learning) agltluina ResNet (Deep Residual
Learning for Image Recognition) wisdeyanwidutoyailn 70 % uazdeyanaaey 30 % nadwsilddl
AANLgNABsTINIILN 9490 Wesidusd annsailusaluiianueundieduiiieSenldely
Tassnsil 2 msfaunluusueUndladussiainlsauasdnsiivfiuansennsuulusiudUznds

1. wlaan mansguud ReB Wunmszaudn uavadadauusgudnualvesnin lnensiesz
WRINGNI5UIING31VBITEAUFWN (Gray — Level Co Occurrence Matrix : GLCM) gaglunisdniunninla
Toutuannssnefamesrnudussiuom

2. dafvdonmuazsudnuaiiAeatestuudazam 1 6 aana Ao 0) fuund 1) Tulnl 2) luged
thaa 3) wouunsnlua way 4) Tusne Tuguiuugudoya Csv Sunmitnusaldlismsnuaniaiu
e ma%’mﬁwgﬂm’fa;ﬂamwé’ﬂwaﬁaL‘f]u%umauﬁﬂﬁig Plilasainslayaiissuy aunsafunmilaegg
azmin 9057 Namladnifvegile Weuyaddaiieairanesdiedudunin uazuanamaniniduule
aunsathgudeyalulflumsiienesimsBsuiueaaies (Machine Leaming) waynsiiasesiidiadn (Deep
Learning) et

3. MSWAUILDNNALATUNSIVIARAEILUNLSANLARIEINSUUTUT LA Usras Tnanstdluinag

v

ResNet18 91nmATlA Transfer Learning @unsadnuunafiauazlsalaniian vinliaunsnanssegiian

q

wazaldnglunisiauieundindy daanugniesgads 94.90 wWesidud
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4. fldamuszuunnaiauarsuunlsafiuansernisuulusiudends arunsaidedonazmsiy
onslsruulusiudevds nieusuduuzhlunisdostufidaldnuingussasdaidely utogslsfioy
Fruaunmvadlsauauunsalua Tifiss 126 i GedeniAuly vilvoridadelsaildliusiug) Jeiped
nsnvTndoyaninuazinluealddaruaimnsolunssuunnmlsavulugfudivs ndnfiugy

wenntu anafidediintuiulszdnsnmess Cloud Server 396aN153995UTIANANINAIINTIE

£
=

Fadpsdimavsulseielviveundinduiinnuanysaiuaglduselovilanagu

v

v ] v o o 4 o a 1
dawuauuzdagineidasdmiunisaniiuauluszezsialy

1. dielinuidedenuiteiowazdnunmuingaduy asiinsiivdeyaniuinuazreiiewesunay

a -dl L4 a ¥ -dl = 1 o g

szgznsfialsaielinisiseusvesaIeiinduutiug NIy

2. mshdygrusgavganidlunistislunisdndula asiinsidadedadiuwiunin wagvatevain

] v = a = P o = o &
Tuusdazszezvastoya eolilunaiinnsiSeuinvanvaie ililueaiamnuusiugniy

3. UseAnEn1muea Cloud Server f99n152995U51IaNAAINAINTIEY Wipliuaundnduiiaiy

anysaluagliusglonilanasgy

Ugynuazguassalunisineu

\Wesananunsalnisssuinvediada 19 Mililianunsaiduneriunudeyalanunaald Jeya

Fafimnunainuangliunnneluuialse wu lsakeuknsalua Anukdugilun1sidadedalidunn
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MARUIN 4 NTENENEANTSISEUSIANEN (TransferLearning) 19n15lUsinsun1®1 Python Uy Jupyter

Notebook

1. N15ANAY Miniconda

Miniconda 1Jusindagn nuinaesly Python wudidesnisiwaunlusunsulieansasu

1avia 32 Uawae 64 Uprliazanansalioniuued Python Lamenis config ideliftunau

aiilvapadnmiananil https:/conda.io/miniconda htmt

Miniconda
Miniconda is a free minimal installer for conda. It is a small, bootstrap version of Anaconda that includes only conda, Python, the
packages they depend on, and a small number of other useful packages, including pip, zlib and a few others. Use the

conds install command to install 720+ additional conda packages from the Anaconda repository.

See if Miniconda is right for you.

Windows installers

Windows
Python version Name Size SHA256 hash
Python 3.8 Miniconda3 Windows 64-bit 57.0 MiB 4faz2bbapas7babbsbesaschEsa3545372
Miniconda3 Windows 32-bit 54.2 MiB 3c2ef76baegd7 245085020673 3ca30fd1 febEadbafopazasiifestslce?
Python 2.7 Miniconda2 Windows 64-bit 54.1 MiB 597202540483 234420740 F02bdas c 45943 8peecd47ETbbE 1baad fhdbadbfI2ec
Miniconda2 Windows 32-bit 47.7 MiB £3049026FEbEbIS4b57bC04e39ad7 2d1 Ffal 2 f4aEb21 3264254150442 7b26170
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2. MSAAAY Jupyter Notebook

Jupyter Notebook Ju Open Source Web Application T#anunsaiauniw python ey

a11150 Share 19 wazanunsaldaanasuie (Markdown) lagne

2.1 Wantee Anacoda Poweshell Prompt (miniconda3) Asw

(base) C:\> conda install -c conda-forge notebook

2.2

Walts1u Jupyter notebook

(base) C:\> jupyter notebook

agUsInglusunsuiilewla Browser 3ot http:/localhost:8888/tree

" HomePage - Select orcreatea . X +

& (@ localhost:3888/tree

~

B %) E =™ @ = H

— Jupyter

Files Running Clusters
Select items to perform actions on them
Do |~ mJ
O ARy

m]
O O csvbuddy
—

2.3 1@9n New > python3 (ipykernel)

\ogNaaNs

In[J:

Quit

Upload | MNew -

Mame & | Last Modified
5 dauiiuds
1 fus

PN

Jourdan1w Python ludea In[ ] udan >
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Tasansin 2 mawanlunguennaindunsiadalsauazAngsnuansennisunludiudriuznds
AARUIN B NSTIEIUSHNTUANBAININ XNView
1. anlluanlWdfnmsf https://www.xnview.com/en/ 1dan XnView 2.49.5 for Windows

. (2 1%

For Desktops For Mobiles For Developers

with the popular Xnview our application or web service o

command line

Image Processing & Batch

2. M3UBEUTDN N 1HBNNNTRBINT um LUy Tools >-Batch Rename ..

Fendsude new template WU health#### nAYY Rename

o

FEH VR -laE-nSERFVSE &0

T | % |8 |eceloee @ am———
= [ime =

7 Name tempiate: ] Esttnwon 020077200 01:03

’—| 02/07/2021 0103
] = - E 02/07/2021 4103
sa 1] LN 02/0772021 0103

seo: L] e gl oz 0108

s mas

- ¢ - oo s
ui | e s
o W csiive 0210772021 0108

| 020772021 01:03

029202 0103
091202 0103
02/07/2021 0103
02/07/2021 0103
02/07/2021 0103
02/07/2021 01103

“« 4w

3. msvdﬁsmsuu'mn']w LLﬁ%LLUﬁQLﬁHﬂWWi%ﬁUﬁLV}’]
3.1 Lﬁammé Tools > Batch Processing ... wa?lUwTiu Transformation Lden

image > Resize An add > WaAAUIUINAIN Width: 224 Height: 224
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Batch Processing X

General  Transformations

© mage | ]
Add alpha
Add Text e
Ao cop =
- Ato de-skew
Camasresize [ <Remoe |
Clean Metadata
Clear
~Crop Parameters
- Etract channel
Flip Horizontal Width
Fip Vertical Height
ICC convert
- JPEG Lossless rotation Keep ratio
- Replace color [ Fit over (W or H)
2:;5 Follow crientation (switch W/H)
e Decrease Increase
Set DFI oy = -
Wotermark Resanple
~Map v
Seipt
ol of [ oo || save. || Epot. |

41Cise dog ater comversion

32 {iufiu Transformation 1&an Convert > Convertto Greyscale nm add

> Wallfy Parameters : 8

Batch Processing X

General  Transfomations

- Convert to True Colours
~Image

Add dpha

Add Text

Auto crop

Auto de-skew

Canvas resize

Clean Metadata

Clear Parameters < ) =
- Crop O4 @8 Q16
- Exract channel On O 01
-+~ Fip Horizontal O 256

Fip Vertical
ICC convert Qithering

JPEG Lossless rotation =
Replace color n ‘ m

Resize
Fotate
Set P
- Watermark

v

Script

D|_‘_ ‘_ V[ oad. || save. || Epot. |

C - -

3.3 Pandiico WsunsuazildsuruanmuasiUainnsyivamed wrelilesau

sy

i |
o x|
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i Add Text - 36% Converting... 220/631 X
Adoc
Admdemen <Peneve iz
Canvas reaize. o
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AMANUAN 2 ASLULUSLNSHAATIZRAIN Image)

1. anilvanlid@esiedl hitps./imagej.nih.gov/ij/download html ien platform m

A9INS

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

Download o~

Platform Independent

To install Image] on a computeffith Java pre-mstalled, 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>Lpdate ImageJ 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. paaluanlia Plugin Texture Analzer 7i

https://imagej.nih.gov/ij/plugins/texture.html lasAnasn GLCM Texture.class Wlivawnes

plugins war3an1snlusunsy Image) fsesnisvivansldlvidnasn Batch GLCM_ Measure txt Tuli9

Inawmas macros
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https://imagej.nih.gov/ij/plugins/download/GLCM_Texture.class

Texture Analyzer

Author:

History:

Source:
Installation:

Description:

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

2003/06/10 (+0.0): First version
20

/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.

See Also:
of all the images in a directory.

[Plugins | Home |

The Batch GLCM Measure macro i1s a wrapper for this plugin that allows batch processing

3. msanndeyamuusiudnualainameieunlas Batch GLCM Measure

3.1
Batch GLCM Measure.txt naUsl Open

PlUsunsy Image] A&n plugins > Macros & install thenlwa

4 Imag - % ’
File Edit Image Process Analyze Plugins Window Help
+,
0 o/ c|o| A<\ AlQ]¢| 4| crlos) go [A) | >
"Multi-point™ ar point (right click to switch; double click to configure)
= = -
| 2] Install Macros ®
Lookin: [ ]| macros | £ E-

* Name . Date medified WA
P Examples 12/27/2016 2:11 PM Fil
toolsets 4{13/2020 6:30 PM Fil
A 5] AA_ReadMe.ct 4010/2014 5:13 PM T
Desktop [ About Startup Macros 1/28/2011 6:47 PM il
— [ AnimatedGaussianBlur.jm 10/28/2011 6:55 PM i
n [ AnimationMacros.ijm 4/20/2010 1:32 PM u
Libraries =] Batch_GLCM Measure.ixt 2/4/2021 4:49 PM Te
[ | BatctiModeCalculatorijm 10/28/2011 7:11 PM e
= | BatchModeTest.ijm 4717/20149:12 PM e
TWERE [+] Calculations.ijm 8/21/20087:57 AM i
@ 7] CompositeSelections.ijm 10/28/2011 7:14 PM i
il [ ConvertOverlayTolcon.ijm 12/11/2013 11:34 PM i

[ CreatelmaaeFromFunction.iim 1/28/2008 421 PM v
< >

File name: [Batch_GLCM_Measure -l Open

Files of type: [ Fies ) =l Cancel

3.2

1497 Batch GLCM Measure ngpanil Plugins > Macros > Batch

GLCM Measure idaf Directory isasnisarinveyadiiulsguanual udanadu Select

| £5) Choose a Directory ™
Look in: cassava2020 “ ¥ Ed-
gl bl
Recent Items bs
bsp
healthy
| my
Desktop norm
Documents
This PC
@ Folder name:  D:\cassava2020\an
Network s of type: [l Fies z Cancel
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(%

A a = o a a v
DN VUIANNLYANITANUUNITNALVU AR OK

| £ Batch GLCM Measure x

Enter the size of the step in pixels:

OK | Eancel|

LT T P )

' 7
Y

IanaansAniiae Log adn File > Save As ... fatalnd wanm Save

| £ Save as Text *
4 Log - O X Savein: || an =l ct B3~
File Edit Font % Mame . Date Type Size Tags @
- Guich socase B 3M0001jpg  6/2/2020%..  IPG File 67 KB
[&] an0002jpg  6/2/2020%:.. JPGFile 65 KB
#, Angular Second Moment, Contrast, Carrelation, Inverse[ [ | DTl GRAENE. LS 66,KB
an0001 jpg , 0.000962 , 1263 2579 , 0.0002435 , 0.06416 T Rl ey -
an0ooonZ jpg , 0.001451 ,1131.5792 |, 0.00025 , 01237 , 9. m &) an0006,jpg  6/2/202012... IPG File B5KB
) Libraries [&] anb007jpg  6/2/202012.. IPG File 67 KB
an0003.jpg , 0.0004761 , 1144.7509 , 0.0002568 , 0.0837 R ey R
anfood jog , 0.001649 |, 1189.972 , 0.0002241 ,0.105 , 5. = &/ an0003)pg  6/2/202012.. PG File BoKE
! UiDEE [&]an0010jpg  6/2/202012... PG File 65 KB 1 1
an0005 jpg , 0.0002084 , 1434.313 . 0.0002145 , 0.06996 24 @ e owmmn. wore ek Uuaaulau
anioos jpg , 0.0005118 ,1012.217 , 0.0003081 , 0.09852 _ Network ] an0012jpg  6/2/2020 12, JPGFile EEKE
i |&] an0013jpg  6/2/202012.. PG File 68 KB
1 | | 3 & a1 inn AI27070 1: DA File A7 KR v

Flle name ‘ ﬂ Save
Save as type: < [All Files ) | Cancel = w
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