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Abstract

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 proegramming 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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entropy oulnst Floalt6d
disease 13A Object (AutNIN)

3. msadegiudaya CSV
3.1 \UnlUsunsu Notepad fisiidauit (header) WudeTlad ueniuiieqame (,) fsnmii 1

File Edit Format WView Help

file,province,contrast,correlation,entropy,disease

'3

a2 1 Yaflan

14



32 fumneaudenusiaysulou (record) IneTUUSIVIALNNATI AN 2
— m}

mj cassava-feature.csv - Motepad
File Edit Format View Help
file, province,contrast,correlation,entropy,disease

h0001.jpguA331%8,1469.361,0.000318,8.9781,0
bb0001 jpg, UATTWENN,905.7664,0.000356,8.9193,1
bsd0001.jpe, A3 1mEN,594.2592,0.000369,8.6073,2
ca0001 jpg 1A 13, 1263.258,0.000244,9.2533 3
md0001,jpguAT118,424.7333,0.000341,7.9440,4

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

il 2 suiliguvesgiudeya

3.3 Adn File >Save AS Tutes File Name fissidelndmudieg .csv4vu cassava-
feature.csv Uag Save as type: All files Encoding: UTF-8 LLa:’,ﬂﬂﬂu Save fININA 3

7 Save As ¥
« v > ThisPC » HDZ(D:) » sample v O = Search sample
Organize New folder EENR 0
~
8 videos "~ Name Date modified Type
e HD1(C)
Mo itern€ match yougSearch.
- HD2 (D)

\ipynb_checkp
camera2021
cassava2(20
Download
Myproject
python-image:

sample

File names| (SR R4

Save astype: (AlbFiles (:'}

A Hide Folders Encoding: | UTF-8 ~ Cancel

A 3 Mstudinlag csv

4. nsadmTestaduAuNIN
4:1 \w3vsdiaduAunmaINgIutayacsVv

Pandas \Julausisuuuilaiifivsy@nsnmgaldanuiu Python dwsunisdanis uaznisimszi

Poyaidunvulassairoiadifiieuasnaiedf dieg19A1d9 Pandas Tun1sdansdeyazudnuvaluavainlsaiiuans

U
N v

N sudlusudUsnag teall
1) drudeyavnlud Csv

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

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

df.head()

2) nMsasvdeuviindaya

15




df.dtypes

3) MsAumdeya 1u AumdeyaninlsaiuanseinisunludiudUenas (disease) 0=AuUnd 1=

Tulngd 2=Tugedunea 3=wouunsnlua d=ludng

dfldf.disease=="1"]

¥
A

4) ganftagsiu

df.describe()

5) wanINanasUsEiunIsANTIAIN

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;base64 {image base64(im)}'>
cassava = pd.read_csv('../sample/cassava-feature.csv')
cassava[file] = cassava.id.map(lambda id: f'../sample/train/{id}.jpg’)
cassaval'image'] = cassava.map(lambda f: get_thumbnail(f))

cassava.head()

# display images specified by path

16




HTML(cassaval[['disease', file']l.to_html(formatters={file" image_formatter}, escape=False))

4.2 \e3vsfioduduniwdaenw
14 Pupyl \fulaus3vesniw python fianunsaasisaiawlidudunndidanuade
(similarity) funmiideanslienasnd uazanansaldiuyedeyaninueasiesls
Funeudl 1 finde Pupyl Tagldeds pip

# pypi
pip install pupyl

W3019ANEe conda

# anaconda

conda install -c policratus pupyl

JUADUN 2 LTBUAIAI

#import required packages

from pupyl.search import PupylimageSearch
from pupyl.web import interface

#Then index the images

SEARCH = PupylimageSearch()

SEARCH.index(
‘http://localhost/samples/images.tar.xz

interface.serve()

wianewis : pwvsnuadudaluguuuulng tarxzuliniudsiies

5. nsvuiinuazdaiulumassunnwlusiudiuzas

5.1 Mamlusudilsndafidnmanusuildnnuannvnsnsdminuassvdin Uniugs uazassum
thamsnuiuudslitienuauda dndeiilidesnisesn uazuenfumuemslsafiinuuluiud vends (nseil 1) wui
awdisuralldanniigaie anmeanislusng (CVD) Sesay 39 sesasnfonlsalugadiina (CBS) Yewas 31.2 nwdu
Unf (Healthy) Seway 15 Anlselulul (CBB) Soway 13.5 Laznnlsanouunsalua (CAN) Sovay 1.3

52 fiaubitnadwunlsafinansornsuulusudiuzmds Taeldmadansienennisieus (Transfer

Learning) Taend ontdlumanissruunaindifinisinieusosuds Ao ResNet (Deep Residual Learning for Image
Recognition) waztufinlunafimnzauiigadmiuiuliFenld (nmdl 6) Famaaouussansnmvedlunaudaidny
gnéieslunsiuun 94.90 wWesidus
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| Data Loader |

v

v

I Transformation

I Transformation |

Build Mesdel Load the
- Set Epochs Saved Model

- Set Momentum

- Set Chutput Classes

v

Predict Test Images

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I| - Set Learning Rate :
|

| |
| |
| |
| |
| |
| |
| |
| |
|

[ Train Model l 4,
Alert if Attack
| Save the best Model Detected

—

———— 3 ——===

AW 4 duseulunis @) B0 () neaouluna ResNet18

6.gaAdasenldlumanisanuunawludiudruenas

6.1 Tunideyalsafiuansernisuulududuznas uaznisdesnuiidn MnenansuuzingdvIng
NTAMINTNYAT NTNAUESUNNTINYAT

a ~ o o o v o w
A15199 3 lsanuanee1n1sunlusiudUevas wazn1sUaenundn

s

ANWAIZINS

n15U29NUN1AN

lsAuaumsAlua
(Cassava Anthracnose
Disease)

CAN

\AA9niiasn Colletotrichum
gloeosporioides f.sp.manihotis TUsl
mauiuluﬁ?ﬁﬁwmammaﬁaL%"]Qiﬂmﬂu
finunngiuluans Tusunavulufiie
1an 9 dinvenemlunurouroLma
91msbul dwfuly annsusinglu
dulauiluiluunadihnavenedly
auiuly vilviinulufidnuargasn
nNBan. wsemluinseaniuluiin
grnsludienazuisld duddunay
gon unafisfudunnadinsauinade
ponu Uy addn nwInaUILNE
unaazveeilugdnseniliiveniiten
IS ARRE

1. lgugenunu

2. msldvieuniuguasnlsn

3. Ugnilwmyuiey
alonauirwenndiud s ndsdn ¢ vavan
Uszannaidolsalumule

1salulusl (Cassava
Bacterial Blight)
CBB

\Annidauuailise Xanthomonas
axonopodis pv. manihotis Ny
913wy Ae TuBuiigaunaguimdes
s e feuain Wounavene
Aniu vibAneinislulugd Tusiavau 3
91MIANBIINPOALATAMAGHY Tiand
91anveINsiUAenuan enslua szuin
Juk el Ut uANYN

1. Miugsunu vieiugiinumusielsauiy
NAN9 LWUIEERY 90 S¥8d 9

2. liviouitugiiusemnnidle viovanidesnis
Tiviouiugdrulaudduvelaufsiy
GMEATN

3 luitufifiillsnssuinsuusdlimignite
vaudsuotgiu iileandszrnaitelsaluiu
4. msldansaiidumadenaaiing aasld
aseilifiosdusznouduminreuns
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1sA ANWAIZINT

n15U29NUN1AN

o1mslusa (Cassava  idnannidiolada luaed Geminiridae ana

Mosaic Disease) Begomovirus Tusnauaglunin ey

CMD JUNTI 0 IMIANEMABUUY 19U 9N
WeNTRadULTILUL ANLARDIFAULTE?
Tusitn wiaevdnimdes Tudesdmeiin
30 WWadogunse Tuseunazluiiadglml
fyurndnas goavdn AuLAsELNSY

1. vudndvieuiusnieduvengvieuiug
fudgndndauseina ennuduidusay
astuan mu w.3.u.AnfY e, 2507 @Uui
6) W.A.2550

2. gondoan1sanasuidvieuN i nIod U
YreRugIudUenas 91nAeUsEme mnwy
Tudedinaunensenne ddnaunee
Jwin nesdasunIToISNVINYLAZINNSAY
U8 WANTUITINITINYAT

3. 1usiuaonlsalnglil dviouiugannuvas
Awunsszuinveslsn wisunasinueinis
voslsa 3evieunugTlinsuunasiian vie
vipuiusTumoudehialumaiiudsmds
4. dranlasiiudendsegvaiiane og1g
Houduniaznss

5. fdausiasinme iun uasidvengy

6. sz Ianisseuinvethasa Tusnsluiy
91fd U Ailunamivnguidunng Tag
wanidssnsugniivendevesuuamivneigu
Wy sew ngins1 AT win ude i
W31 wasfiwmsznada uasfiverdoveadolaia
TuanadudUends Wy aya azvis S
wlasUgniudrusvas

Lsalugadinana \inani@es1 Cercosporidium
(Cassava Brown Streak  henningsii LLammmﬂUﬁgmawﬁN
Disease) wiagnmuEdleiavaialediinia

CBS YA 3:15 Tadkuns TvoutniaulnuEa
AUVRILULALNT LAY LNAADNTIUAILIS
Amdos nssnanaukanIzwikazlug

1. Iuguugth@sinumulsaiunans
2. fanulsAseuInunn anaktasind
7NDILAT %30 wulula

6.2 Weuyarden1w) Python 18lausn3 Flask wag PIL Lo ennn1suanin1suseaianalinani
I3 o a . . & N | | = < vl v = ' .
v Tnevimwndu web application fifelusunsuiiogassdiu Wunsudiuniaazgninulinilafldanusendt client-

side application SnauazlUAuR server 15831 server-side application

Wa 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
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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),

transforms.CenterCrop(224),

transforms.ToTensor(),

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

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" : " IsAuaumsalug (Cassava Anthracnose Disease) LARaIn.. —> n1sUasiungm : .."
"CBB" : " Isalulwil (Cassava Bacterial Blight) 1Ana1n... —> n1sUesiumdn : ...,

"CMD" : " 91n5huAte (Cassava Mosaic Disease) Linain....—> n1sUeeiunem : ...",

"CSD" : " Tsmlugndtinia (Cassava Brown Streak Disease) inann ... —> n1sUasiuida : ..

}

@app.route(/cassdis', methods=[GET", 'POST1)
def upload_file():

if request.method == 'POST":

if file' not in request files:

return redirect(request.url)

file = request files.cet('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)

6.3 Woumdenie HTML LﬁaLLamﬁmamejq;ﬂ%mu Usznoumglid index.html, layout.html wag
result.ntml

W& index.html

{% extends "layout.html" 9%}
{% block content %}

<div class = "header-content">
<h3 style = "text-align: center"><span class="header-content-text">n15as1ginmludud Uz nag
</span></h3>
<h5 style = "text-align: center">
<span class="header-content-text">wonndindudnsurhudalsafivansennisunlududUzngs
</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">dsn1m</button>
<h5 style ="text-align: center">.jpg .png</h5>
</div>
</form>
<script type="text/javascript">
function preview_image(event) {
var reader = new FileReader();
reader.onload = function(){
var output = document.getElementByld('output-image’)
output.src = reader.result;
}
reader.readAsDataURL(event.target.files[0]);
}
</script>
{% endblock %]}
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Wa 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 P</title>
</head>
<body class="text-center">
<img src="../static/doal00.png" width="50" height="56" border="0" alt="doa">
{% block content %}{% endblock %}

<!I-- Optional JavaScript -->
<I-- 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>
</html>

94 result.html

{% extends "layout.html" 9%}
{% block content %}
<div class = "info">
<h1 style = "text-align: center'><span class="header-content-text'>nan153tAs1z%i</span></h1>
<form class="form-signin" method=post enctype=multipart/form-data>
{% if name == "healthy"%]}
<h1 class="content-text">auysal Uni </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"> nduntindn</a></had>
</div>
{% endblock 9%}
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7.nadaun1sldnunazasiasounugndes Wiliea deyanim wazlididvimuntuldlinivlead wie
Cloud Server #573@OUANIHYNABIVBINITUTLUIAHALALNITUAAINS @519 QR CODE Litaligldaunuinldaumurs
NYNNUAININT 5

anennlsavulusiudrUsvas

Residual Block

dadioyaluduunlsa ""“.‘:.‘..“"'
Pldlrl!"\dw
wan1s9uunlsn
Revidusl Learning

ar ) =
Tuwansaadanazduwunlsafiuandainisuulu
fludUzvag Ineldlsiina ResNet
(Deep Residual Network)

AN 5 Jan1sviauvasenndntulunisnsiaianarinwunlsaiivansennsuilusiud1Usras
8.1157N 229 I ULaNNALATY
8.1 davhasionslénudulnaisle wiviu uazluames lnelivaziBunausaunuldan wynsld

NuetazBen aansainlumeuns wasUssrduiusliungldanla @i 6 - 7 uaz MANwIN 1 wag 2)

Hnausy nsldluuisue fuitiedulsai
wanenN1suuludiudl

@U

’e

e

Tassm#idumamimunliuisusuwd
donmrahem
areialsnfiuansernisuuludu -~ O
* 0y - d
Quumh;u‘.(.ummumnur-:n'n-Raﬂ 4t Ll e -

AN 6 AIDYINUBTNIRN BT INULENNALATUNTITINLALIWUNLSATIRERIDINSULIUT WA UL rad
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wondlntunsaadauazsauunlsn e
fuansonirsunlududlzngs : ’ \

oraic Ovsease) ifla

g

. nagtuas (k!wv'll
wien W WildeFontdie ansTol s Tiral Genniridoe A
: b reans St o

http://app.dea.go.th:5000/cassdis

o 7 dilensldanunenndindunsiaianarduunlsafivanseintsunlududuzvas

9. mausziiunan1sldau

9.1 dudunisarenenmaluladumidminiveansuivinisinunsmsssuvesulay laun qud
wieluladansaumauaznisdeans dnideiamnsensnuiiy quditouasimunisinuasunssvdnn wazquiise
waziANNsINYAsUTIIUGE $1uu 15 518 siliianudanudhlalunsldnunenndiady auaansasienenninug
unwasns mthifiiAetes uagifaularelulsd (maswan %)

9.2 foilnousunsldnubonndiadu Wudinumsnsuazdaule luiuiitainuassedun Wetud 27
$unau 2564 o NN EATENARERY S1uu 30 318 (nArwan @) fiteusudieruaulauandlonmsldnuuas
msUsznduiusliungaulonugssmnsosulat Tnefianufimelalun sldnuwennaindunmsueglusefuunn 1
Auade 4.13 Andesuusnasgmu 0.72 msldaudte lidudousglusedumnn fdads 4.40 Andeauunasgiu 0.71
nsdnesAUszneUTNLenHAIRdulade TAnads 4.00 Adssuuunsgiu 0.86 MssenuUUAIENY TlAadY 2.83
Andeauunmsgiu 1.04 #ldmnzan faade 3.60 Andeavunnsgiu 1.14 uewndlnduiinruiuadiey faade
4.33 Andeauusnnsgiu 0.70 (13197 4)

= a ~ v a o Y ° = V) o
M1919N 4 NafﬂiﬂﬁgLNUW?’]@JWQW'@IQ‘LUﬂ’]{L%QWULL@WWE’ILﬂ%uWi?Q?@LLagqﬂLLuﬂIﬁﬂ‘V]LLaﬂQ@’]ﬂ’]iUuELUNua']USMa\T

s1en15UsEIEU Aady Andoauy  szauaaudie
INTFIY wala
1. mshkauae lidudeu 4.40 0.71 10
2. msdnesrUsznouveawenmaedudilade 4.00 0.86 170
3. N199BALUUEILY 2.83 1.04 Uunang
4. Afldnzay 3.60 1.14 110
5. wowwdiaduilauiuady 4.33 0.70 170
6. AMTIMVDIMENNALAT 4.13 0.72 110
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a da £ a
3.2 NaNAANNAYUATI (Output)

NAKAAANAY | 370U | W WarAAT | Sy | wide FALLDYANAKER ERGRIE
BAVERR iy \Antuaie Wy (WSNUUUNENFI)
1. AULUU 1. AULUU
NARAUIN 1 AULUU | WARAU 1 funuy | lunnswenndinduidedelseiivans | Tumafivhanldly
1.1 5ghu 1.1 sghu o1nsuulududilsuds ansnsalden | nmswaunluuie
AMAEUY AMAAUY AU G
http://app.doa.go.th:5000/cassdis | 3Radtlsafinany
wiandavhunuiugiienisldaudiiy | 9n1suuludu
madulgdaudimalulagdasaune dUgnds dAmana
warnsdoans QNABIVDINIS
https://www.doa.go.th/ict/?page id=1961 | fquun 94.90
(MANWIN 9) Wesidud danu
waglamesnslipuhumaduled | usiuggdluns
AudnAlLlaBaTaUmMALRENSADENS | Sruunuayitade
https://www.doa.go.th/ict/?page_id=1959 ELUﬁuﬁ’]U%Mﬁﬂ‘ﬁl
(MANWINR) wansensidulse
Tugadthma lsely
gl wag 015ty
Aine daulsalau
unsalug dau
walugen Faslesu
nsausell
2. ANTWAIUN 3 afe | 2. prseiaun
189U ANa9AU
2.1 Un3eE 2.1 903 s | 2 pds | Lnsteveamelilafgiudoyanin | 1. 90380 uaw
Ufusnis U dFnis sUdnwal waziedosiliodudusnenm | Wmihfivesnsy

(ﬁug’lu, R&D)

('ﬁugﬂu, R&D)

THuARMTT wazdndevosnsy
Jynsinenstuszuueaulat o
Juil 10 woEdniey 2564
(MANUIN 1)

2.msaneneamaluladluuiey
wenndndunisnsantawassuunlse
FwansonisunluudrUsnd sl
Wil waztindseveansuivinis
e Wuszuvesulay Wetuil 10
NEAIN1GU 2564

(MANUIN )

Ansinens o
ANUElIdIuTn
Wisuileunind
anglanunnuay
suUdnwally
udeyalagnées

2990390 Wi
YDINTUIVINNT
RS JA3gnle
anansalaluuney
wennaedulunis
ATIVIALAZIULUN
TsAfiuansensuy
Tusfuglzudala
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NAKAAANAY | 370U | M7 WaAAT | Suau | wide FADYANAKER ERGRIH
JuT99 iy \intuaie Wy (WSNUUUNENFI)
waganenenlinu
daulala
2.2 N3y 1 ads | 2.2 9n3de 1 ads | ousuluuiouenwanduidadelsad \nwnsns Tuitud
yuyuiiesiu guyuiipsiu wansensunlududidends idu | Sminuassivdun
nwnsnsluiiuiisaninuasswdun de | darudilelunns
Sufl 27 $unew 2564 (merwan @) | Mauluune
G
AedelsaTiuans
o1nsunlugiy
RNEATGN

3.3 nadwsiiiatua3e (Outcome) (&1 -

“wadné : wad3aTiAnIINnsINaNER (Outputlusiesan nswasugUvemananlugsuuuuiiliuselomilfosns
nauns vidensindeunanasiugianssuiiseiiles GaneliiAnnisiudsunas (Change) iusingda uass
AuAMaATYERY dsAu uazAawandey

3.4 wanszNURAnTUase (Impact) @ndl) -

* ganseny : nauseloviiiAnduannaUasuuUaimunadas (Results of the change) d¢inldagnstalauuari
ndng1uusngda (Evidence-based) Mnadiusasugna dsey uazdawanden veitaludeuimalduay
1a/l¢ wensgmuoraduldifemeuinuagnasay

3.5 Mamanuidglulduszlevd

Bm/nszurunsuanauanudgluldusslevy Qusauuundngrudsszindgnsdmanululdusslevi)
1 duuniBsUftRnsmsldueniBiadussatauas duunlsauluiiudgndsiunidmig nide inwnsns
waerauls awnsaidadelsafivamnueundndula (nauwn o uag @)

a o

2. §avhesdrnuinsldauuenndiadunsisiauazduunlsauulufivliunidming daide tnunsns uas
Aaula Tuguuuuialenunasesulay alleddviaesdninuioeulal

3. denenniskienndindunsiaauazsuunlsavulufudenddiunidmind daide 1nuesns uas
Henlavhuszimne

a. Usziflusapsldaunenmaiadunsaiauasduunlsavulusiudends Weuiuusauilelvinsetuany

Foan15vosRldanuIINTY

Yy a ¢ = -

audvinig lny Audmalulagasaunaiaznisdeas
wewnsnsiduenndintunsiainuardwunlsavulufiudenadviundmein 1nide inuesns wazgaula

anunsnitiadelsafigannueundieduls (nanwin v uae @) aviesdanuimsldnuienndndunsiainuazduunise

vuluirlusuuwuuiflentunisesulal glefdviassdniuiosulal Yseunanisldnuuenniindunsiaiauasdiwun

Tsauulufiudends WeuSuuswunlulvnssiuanudesnisvesgldanuuniuy
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unil 4 aunanazaiugna

dyunauazaiusena

1. @ mmenmstlsauilulusiudendsluiiuis winuassudan U513UUs wazassii 915w 9,907 1w

2. wlaanmanszuud RGB Wunmseaudn uazainduusudnuaivesnn lnemsiesissiunindmsusing
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v

1. mnivanlndinsai https://www.xnview.com/en/ 1aan XnView 2.49.5 for Windows

[ [0 1%

For Desktops For Mobiles For Developers

If you want your
supportall knowr

s, with the pop
multi-platforr

Command line

Neonvert 27

2. Magudenn ennmidadn1s udaluiuy Tools > Batch Rename ..
weniUasuTe new template U health#### nAYs Rename
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3. Mmswasuruanm wagwlaadunwsgaudin
3.1 Lﬁaﬂl,mé Tools > Batch Processing ... ud2luuAvu Transformation Lden image >
Resize nf add > wafinwwInnan Width: 224 Height: 224

Batch Processing X

General Transformations

- Image .
- dd alpha
Add Text
Auto crop
Auto de-skew
- Canvas resizs
-~ Clean Metadsta
- Clear
Crop.
Bxtract channel
Fip Horizontal
- Fip Vertical
-~ ICC convert
IPEG Lossless rotation Keepratio
Replace color Clft aver W orH)
Eaa Follow orientation (switch W/H)

Rotate
Decrease Increase
sa Pl Only m} [m}

- Watemmark Resample [enczos |

Map
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32 9wfiu Transformation 1den Convert > Convert to Greyscale na add > WAL
Parameters : 8

Batch Processing x

General  Transfommations

Convertto True Colours 4
- Image
- Add aloha
-~ Add Text
-~ futo crop
Auto deskew
Canvas resize
Clean Metadata
Clear
Crop
Btract channel
- Fip Horizortal
- Fip Vertical
- ICC convert
JPEG Lossless rotation
Replace color
Resize
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MARLIN A NMTLIEIUIUASIALATIERAN Image)
1. amuluanlWdAnsan https://imagej.nih.gov/ij/download.html den platform musasns

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

Platform Independent

To install Imagel 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 ImageJ 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

Thago Ferreira'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. amulviaala Plugin Texture Analzer 71 https://imagej.nih.gov/ijplugins/téxture.html Tag
finaon GLCM Texture.class TUl39lWawmes plugins war3an1snlusunsy Imagel.drdasnisvinvaslwdlidnasn
Batch GLCM Measure.txt lUl3#lWawmas macros

Texture Analyzer

Author:

History:

Source:

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

2003/06/10 (v0.0): First version

20 6/10 (x0.1): The normalization constant (R in Haralick's paper, pixelcounter here)
now takes in 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 is calculated according to Walker's paper.

2006/07/07 (v0.4): Works with stacks and with macros.

GLCM_Texture java

Installation: Copy GLCM Texture class to the plugins folder and restart Image].

Description: This plugin computes several of the texture parameters described 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 caleulated as described by Walker and col. (Walker. R F., Jackway. P.. and
Longstaff, I. D. (1993). 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 ROILs of different size but the same texture will result i n similar results for their
texture parameters.

See Also: TheBatch GLCM Measure macro 15 a wrapper for this plugin that allows batch processing
of all the images 1n a directory.

[Plugins | Home |

3. sanadeyamuussudnualainnmeieanlas Batch GLCM Measure

3.1

Batch GLCM_Measure.txt nadsl Open
4 image

lusunsy Image) Aan plugins > Macros > install @eonlwa

— x

File Edit Image Process Analyze Plugins Window Help
B o|z|o|/

“Multi-point” or point (right click to switch; double click to configure)

<t < AlO ] 4] oroe

sle|xl | |»

2] Install Macros x
Lookin: [ || macros | cf B~

* Name - Date modified e
Ex. il 12/27/2016 3:11 PM Fil
Quick access amples 21271 !
toolsets 4/13/2020 6:30 PM Fil
[ | 5] AA ReadMe.oct 4/10/2014 518 PM T
Desktop L] About Startup Macros 1/28/2011 6:47 PM Fil
— [ AnimatedGaussianBlur.jm 10/28/2011 6:55 PM n
" [] AnimationMacros.jm 4/20/2010 1:32 PM it
Lbries || Batch_GLCM_Measuret 2/4/2021 449 PM T
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