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Development on Cassava Leaf Disease Classification
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msaunlunanisiuunnmlsaiivansennisuulusfudugndsld nausiegnanimann
uilsdeyalududuends S1uau 500 0w fsuawan U 224 x 224 fina wUasnmTaLe
970 RGB tunnseduding (Gray Scale) afadeyadiuusainamlaeddiasenunindnisusing
SIUVBI3EAUENN (Gray-Level Co Occurrence Matrix : GLCM) lagauds (Feature) laun A1 Contrast,

Correlation, Entropy, Angular Second Moment &g Inverse Difference Moment ﬁﬁa;ﬁaﬁ\‘mum

1%
o

wuadu 5 Aana @e 0) siuund 1) Tsalulnd 2) lsalugedinna 3) lsauouunsalua 4) 81n13luang
asslunadiuunlsanuansonnisuuluiudUzuds men1w Python lagldnisdniundseianuuu
Support Vector Machine (SVM) wistoyanmiudayailn 75 % wazdoyanaaou 25 % wadnsile

HANAINUYNABIVBINNTIIUN 66 %

Abstract

Developing Cassava leaf disease images classification model were used the sample
size of 500 images from the dataset of images of diseased and healthy cassava leaves
collection. The images were resized to 224 x 224 pixel. The whole RGB images were converted
to Gray Scale images. Feature extraction using Gray — Level Co Occurrence Matrix (GLCM) were
Contrast, Correlation, Entropy, Angular Second Moment and Inverse Difference Moment. Label
mapping encoded categories to 5 classes; 0) Healthy 1) Bacterial Blight (CBB) 2) Brown Streak
Disease (CBSD) 3) Anthracnose and 4) Mosaic Disease (CMD). Building classification model used
Support Vector Machine (SVM) classifier of 75% training data and 25% testing data. The result

got 66% for accuracy.
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7. AsAnduUNIS
- unsal
1. amlusfudizndafivansernisifulsafisausuls
2. goNARITUTUUAININ XnView Ju 2.49.5
3. FANALITAATIENAIN Image] Ju 1.53
4. A1 Python

5. 1ATDIABUTIMBTANTIULEY

- 355
1. nsUszulanalUasfu (Preprocessing)
Q’lj 9 1 ) I v Y] o v A & Y o
n1snaaesiildngudregrenmanuiiudeyalududvendamiiuriunuls S1uiu
500 a1 wusdayanmeenilu 5 aaa aud 0) duund 1) lsalulng 2) lsalugeddinia 3) lsaueu
LNSALUE kAL 4) 81N1TLUANE AANEaE 100 AW SAUN9UA 500 AwinlUUsEIIaNaL IR UAY
TUs6N5U XnView USUMLANLANTS ARdIU09n 1NN LIABIN1500n AMNUATUINAINVINAY 224 X

224 finwa wazllain mannsyuud RGB 1unmseauding (Gray scale) Tngldaunis

Gray = 0.299red + 0.587green + 0.144blue

2. msafindayadiuusanan (Feature Extraction)

lAgN1TIATIERAILU T NURININ (Texture analysis) MglunIngn15UTINg I

4

Y99T¥AUALNA (Gray - Level Co Occurrence Matrix : GLCM) (R.M. Haralick, 1979) aa8lUsunsa
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WATILRNMN Image) (151991 1) GLCM lumisudannumsngvesteyadnuusNurnuywdsuila
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2. Correlation
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N-1
3. Entropy
Z Pi,j (—ln Pi,j)
i,j=0
4. Angular Second Moment Nz_:l p2
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idayarmuaunldlunisairdumadiwunnmlsafiuanseinslududivenas (nmd 1)

Jszunga
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FudsannaIn @
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Toyan i AaT
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Swunle
Jsgnn

AN 1 TURBUNNSASI9LLAATLUNUTELAN (classification)

nsIunNUszLan (classification) Tneldluwna Support Vector Machine (SVM)

191 Python Ui Jupyter Notebook fumnaussil

<

1. dndlausiinsnlusdosld Teun numpy scipy scikit — leamn matplotlib
pandas pydotplus L& graphviz

2. Iwam%’aqﬂamﬂLLﬂm%gamMUﬁuﬁwwé’qﬁi’miml"in’hmiu Kernel

3. fvunmeduiTiiuiulsdu (Feature) uaziuusny (Class)

4. wiseyaeanilu 2 dw fie

1) Fouafln (Training data) \Juduiilddmiunisasialua



2) Toyanmaeu (Testing data) {Wudrwilddmsunmmaaeuusyansan
(BNHIER

5. asslmamemailn SYM wuu Non-linearly separable data
6. NPAUNITILUNUTTNIIEToyanaaey Awlanadnsauunle
7. YszilluUszansamaesluna taeAiuin Confusion Matrix Aamnsi99ildlu

nsinanuansaveInsseuimeasadiunsudynisduunuseny

Actual Values

Positive (1) Negative (0)

Positive (1) TP FP

Negative (0) FN TN

Predicted Values

True Positive (TP) fia A19lutAaviuledn “ase” waziandu “asy”
True Negative (TN) fio @sfiluinaitunedn “laiase” wagilan “lidase”
False Positive (FP) s Zailamayinuigdn “asq” wanandu “liase”

False Negative (FN) Al @silunayinuiedn “laiase” uallandu “ase”

1. Anukdugn (Precision) tnafiansanweniazaaid
TP
TE+ FN

2. anuAsunu (Recall) Tegfansankeniiazmand
TP
TP + FN

3. ANuENeBY (Accuracy) AgRANTANTINYNAANA

TP+TN
TP+TN+FP+FN




4. F1-Score ApANLARBILUL harmonic mean 5¥%#319 precision kag Recall

(Precision X Recall)

F1=2x —
(Precision + Recall)

- AMATANIUT
5ruEIAALEUNNT AANAN 2562 - NUEEU 2563
anuiaiiuns  uUaununInsImIauATIINENT US13UUT aseum

AudWAlUlAEANTAUWALAZNNTADANT NTUIVINTTINYAT NTANNY

8. WaN1MAABATINTA
8.1 maUszananaiiaau
nguioganmitldlunszuiunsSeuiseinies uiadu 5 aana léun 0) dudnd 1)
Tselulnst 2) lselugediiina 3) lsaueuunselua way @) 01msluse USuiiuaueuda fadou
yosnmitlifeansesn MyunvanIwwinty 224 x 224 fina wazuUasnmainszuud RGB 1
AMSEFUAN (157971 2)

A197°9%0 2 70 RGB uaznmszAvdng (Gray Scale) LussuAaid

o U9
Aand AN RGB AMNIEAUEFIN
(nw)
Une 100
Healthy
Tulngd 100

CBB




o A MUY
ARG 2N RGB AMnsEAUFIN
(A7)
100
WOULNTALUE 100
CA
91A3LUAN . 100
CMD

8.2 nsanadayaiiulsanawn

TABN153LATIEANAININ15UTIN TNV 952 A UANT (GLCM) wazTuiiniBula csv

(mswﬁ 3)

M99 3 segretayadiulsianalnainamlsaiuanseinisludiuduenas

Contrast | Correlation Entropy ASM IDM Pic Disease
1469.361 0.000318 8.9781 0.000611 | 0.05733 h0001.jpg 0
905.7664 0.000356 8.9193 | 0.000247 | 0.08351 bl0001.jpg 1
594.2592 0.000369 8.6073 | 0.001065 | 0.12300 bs0001.jpg 2
1263.258 0.000244 9.2533 | 0.000962 | 0.08416 | an0001.jpg 3
424.7333 0.000341 7.9440 | 0.006929 | 0.23300 | mv0001.jpg a
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afslumadnuunainlaenisiseuinieases 1n1w1 Python ul Jupyter Notebook
Wdonldlausis SVM ve9 Scikit-Learn wasnaaauUseansainluwmalag Confusion Matrix d@n

ANLQNABY (accuracy) 66 Wasidus (5197 4)

‘:I U U a a o d‘ U o U
f19199 4 mmﬂizamﬁmwmaﬂmmamL,Luﬂmwiiﬂwmemmﬂwumﬂwm

class precision Recall fl-score | support

0 1.00 0.24 0.38 21

1 0.00 0.00 0.00 54

2 0.65 0.93 0.77 302

3 0.80 0.62 0.70 26

al 0.68 0.43 0.53 160
accuracy 0.66 563
mMacro avg 0.63 0.44 0.47 563
weighted avg 0.62 0.66 0.61 563
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13. A1AKNUIN

13.1 NS IHLUTHNTUANLLAININ XnView

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

For Desktops

Applications for Desktops, with the popular XnView
and now enhanced and multi-platform XnView MP

For Mobiles

A growing range of Applications to process your
images with effects on your mobile devices...

For Developers

If you want your application or web service to
support all known image formats. then look no

Image Viewer & organizer e
Overview
) Command line
XnView Classicz4a5 XnConvert
NConvert 7.70
XnView MP 0981 Hypocam
Coleka

Image Processing & Batch
XnConvert 150
XnResize 1.10
XnRetro 130

Xnsketch 120

2) MIUaguBan I FennmdeInis udiluiuy Tools > Batch Rename ..

Fendeudie new template 19U health#### nAUs Rename

2 Browser |
FEOCOR-a@-weBugueE|@d
== ) ¢
B | % | @ | ¢veldnE-p =
Batch Rename X
=58 This PC ~ | | Name Date R
B 3D Object -
2 [,Eskt;z : (5] ho0ot jg Narme template Edtension 02/07/2021 01:03
e %hOOOijg [ 7 02/07/2021 01:03
h0002jpg 02/07/2021 01:03
-4 Download:
1’ e 5] hoo0d jpg st 1|3 02/07/2021 01:03
] Pictures [&] hooDS jpg sep:[1 |4 Llcase 02/07/2021 01:02
B videos [£] h0008 jpg [Create new Name template when opening didlog Name & Extension: Lowercase e 02/07/2021 01:03
5 HD1(C) 5] hooo?.jpg = 02/07/2021 01:03
- HD2 (D7) 5] hoooa jpg [IReplace A 02/07/2021 01:03
cassava [<] o003 jpg ith Case sensitive 02/07/2021 01:03
an 8] hoo10jpg 5 02/07/2021 01:03
----- bl [5] hoo11jpg Sart by 02/07/2021 %03
bsp [£] hoo12,jpg Double-Click on a file creates a new Name template: 02/07/2021 01:03
..... my | [] hoo13,pg = 02/07/2021 01:03
cassava2020 4| |1 noo14,jeg gy 0 Name New Name =] 02/07/2021 01:03
..... an [&] hD15,jpg h0001 jpg health0001jog 02/07/2021 01:03
bl [&] hOD16,jpg hD002ing heath0002ipg 02/07/2021 01:03
be [, S hD003jpg health0003jog U
_____ bep < i h0O004 jog health0004j0g =
healthy h0005 jpg health0005jog
_____ - h0005 g heath0006 g =
norm hD007 g health0007jog
changed_files_182 EWW health0008j0g
CKEditor For hyBt
Download
goodgap
ionic
MHEditor_1_0rc4
mybb_1823 v

3) mnﬂﬁsmmmmw LL@%LLﬂaQLﬂUﬂ’]WiSﬁUﬁWﬂ
- Lﬁaﬂmiﬁl Tools > Batch Processing ... wd3lURuiiu Transformation Lien image >

Resize N add > LAMANYUINAIN Width: 224 Height: 224



Batch Processing -

Genersl  Transformations

B- Image -~ Add >
- Add alpha
.. Add Tent -
- Auto crop -
- Auto de-skew
.. Canvas resize < Remove
- Clean Metadata
. Clear
- Crop Parameters
- Extract channel O] O
- Fip Horizontal Width nn
- Flip Vertical ;
- ICC convert et
- JPEG Lossless rotation Keep ratio
- Replace color [ Fit aver (W or H)
E::‘;e Follow orentation (switch W./H)
e
o P Only [JDecrease [ ]Increase
.... Watermark Resample Lanczos v
B Map v
Seript y
O ~ Load... Save... | Export...
[A Close dialog after conversion Mo action ~

| Cancel

- v Transformation 1den Convert > Convert to Greyscale nm add > WaILAL

Parameters : 8
Batch Processing >

General Transformations

: .. Convert fo True Colours A Add = Hes!ze
= Image es:ze -

E:l%d d alpha - Convert to Greyscale
- Add Text -
< Auto crop
o irto de-skew < Remove
- Canvas resize
- Clean Metadata
. Clear Parameters

- Crop O+ @8 O
- Extract channel 012 Os 128
- Flip Horizontal (0256

- Flip Vertical
- ICC convert Dithering:
- JPEG Lossless rotation
- Replace color

- Resize

- Rotate

- Set DPI

- Watemmark

None w

| w Load... Save... Export...

Close dialog after conversion Mo action w

Cancel




LY

- AANUY Go WWsunsuazsiUdsuruianimuaskuainmseruanieg ooy

AsUNNLNG
]
@* XnView Classic - [Browser - C:\Users\Public\Pictures\] - 0 X
S8 File Edit View Tools Creste Windo o< Processing X ZE%
[Esg gw] General Transformations
HE G ® W & -
! e = —
[& [ % | | ¢ - Image — -
| 8 Desktop o . m?‘:r i’ 36% Converting... 229/631 X
-[Z) Documents - Auto crop i
5§ Downloads Rt o [ <Remove C""mm
b Music - Canvas resize
=) Pictures ~Clean Metadata
- Videos Clear Parameters ® o
i HD1(C) - Crop %
s | ImageJ - HE:madH ehan;d Width =] 5 minute(s) remaining
lip Horizont: Height n
 Intel " P Vet oo | Cancel
- Perflogs
Program Files 5 I ﬁg e £ Keep ratio E
: ¢ less rotation [ Fit over (W or H)
;'S:?s'a'" Files (X8 B 2:?‘“5 color [ Follow orientation (switch W/H)
AN, Decrease Increase
2 Public Rotate Only = - g
1 &-[1] Foxit Softw . Set DPI Resample }_Laws v
: PrivacyPal . v
@~ Public Doc
| Public Dow Script
| Public Mus O | o[ toad. |[ save. |[ Bpor. |
i Public Pict
| -l PublicVide [/ Close dialog after conversion No action v
E > [ e | Concel |
0 object(s) [ 380 bytes ] [Free disk space: 209.94 GB] >

13.2 M51EIUSUNSUIAATIZANIN Image)
1) ailvanlidinda https://imagej.nih.gov/ij/download.html 1den platform

ANUADINTT

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

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 Imagel directory. Use the Help= Update Image command to upgrade
10 NeWer Versions.

Mac OS X
Download ImagedJ 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 (82MB). Instructions.

Windows
Download ImageJ bundled with 64-bit Java 1.8.0 172(70MB). Instructions.

Documentation

Tiago Ferreira's comprehensive Imagel User Guide 15 available as an 8MB PDF
document and as a ZIP archive. The online JavaDoc API documentation 1s also
available as a ZIP archive.



2) a11ulvanlnad Plugin Texture Analyser i https://imagej.nih.gov/ij/

plugins/texture.html lasfnaan GLCM_Texture.class TWl7lnanes plugins LAITANIIN

TUsunsy Image) drdpsnisvimangld 1idnasn Batch GLCM Measure.txt WIi7ivaines

Macros

Texture Analyzer

Author: Julio E. Cabrera (jcabrera at mail nih gov)

History: 2003/06/10 (v0.0): First version
2005/06/10 (v0.1): The normalization constant (R in Haralick's paper, pixelcounter here)
now takes in account the fact that for each pair of pixel vou take in account there are two
entries to the grev 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 (v0.4): Works with stacks and with macros.

Source: 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, . (1973). Texture parameters for image classification,
[EEE Trans SMC 3, 610-621). The only parameter computed differently is "Correlation”,
which 1s now calculated as described by Walker and col. (Walker, R_F_ Jackway, P, and
Longstaff, [ 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 ROIs of different size but the same texture will result 1 n similar results for their
texture parameters.

See Also: The Batch GLCM Meazure macro is a wrapper for this plugin that allows batch processing
of all the images in a directory.

|Plugins | Home |

3)  msanaveyasiiuusnnameieilas Batch GLCM Measure

- man plugins > Macros > install tdanlwa Batch GLCM Measure txt nAYy Open

iilepj_l:;c.iit Image Process Analyze Plugins Window Help :
B oo £ N A|Q]m| 4] cAox £ | 2| | |*

*Multi-point™ or point (right click to switch; double click to configure)

| £ Install Macros x
Look in: | macros j £k B

i Name - Date modified Ty~
) Examples 12/27/2016 3:11 PM Fil
Quick access .
toolsets 4/13/2020 6:30 PM Fil
- | a4 _ReadMe.bct 4/10/2014 5:18 PM Te
Desktop |J About Startup Macros 1/28/2011 &:47 PM Fil
- || AnimatedGaussianBlur.ijm 10/28/2011 655 PM e
™M |J AnimationMacros.ijm 4/20/2010 1:32 PM ur
Libraries |_'| Batch_GLCM_Measure.bct 2/472021 4:43 PM Te
[‘ |_'| BatchModeCalculator.ijm 10/28/2011 711 PM 113
= || BatchModeTest.ijm 4/17/2014 9:12 PM 1
TBRE [ Calculations.jm 8/21/2008 7:57 AM r
@ |J CompositeSelections.ijm 10/28/2011 714 PM e
Nei;uork |J ConvertOverlayTolcon.ijm 12/11/2013 11:34 PM ur

| 1 CreatelmaaeFromFunction.iim 1/28/2008 4:21 PM ur ¥

<

>
File name: |Ba1ch_G LCM_Measure txt j QOpen |
Files of type: |AJI Files {*.7) j Cancel



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

- 14970 Batch GLCM Measure panil Plugins > Macros > Batch GLCM Measure

\fan Directory finesnsanatoyasiiuus wdinadu Select

|£| Choose a Directory *
Look in: cassava2020 v i E5-
W g bl
=
Recent Items bs
bsp
healthy
"y my
Desktop narm
4
==
Documents
This PC
Lﬂ* Folder name:  |D:\cassava2020%an N J
Network Files of type: | all Files $g N v Cancel

- @8N VUIANNANITALLUNISTIaYYU N OK

[£: Batch GLCM Measure *

Enter the size of the step in pixels: |

OK | Cancel|

- ¥nadndfivinee Log Adn File > Save As ... AsTelnd udna Save
4 Log — O et
File Edt Font

F Y

#, Angular Second Moment, Contrast, Correlation, Inverse [
an0001 jpg , 0.000962 | 1263.2579 | 0.0002435 |, 0.08416
andon? jpg , 00014351, 1131.52792 , 0.00025 01237, 9.
an0003 jpg , 0.0004761 |, 11447509 |, 0.0002568 |, 0.0837
an0004 jpg , 0.001643 1189972 0.0002241 , 0105, 9.
andons jpg , 0.0002084 , 1434 313 , 0.0002145 |, 0.069%6
an0l06 jog , 0.0005118 , 1012.217 , 0.0003081 , 0.09352 _

4| | b




| £ Save as Text X

Savein: I an j - EF v
* MName - Drate Type Size Tags 2
Quick access @ an0001 .J.pg 6/2/2020%... IPG F!|E 67 KB
[s]an0002jpg  6/2/20209:.. JPGFile 65 KB
Val [8]an0D02jpg  6/2/2020%:. JPGFile §6 KB
Desktop [&]an0004jpg  6/2/20209:.. PG File 66 KB
- [&]an0005jpg  1/9/202012.. PG File 67 KB
o ] [ an000Gjpg  6/2/202012.. JPGFile 65 KB
Libraries [&] an0007pg  6/2/202012.. IPGFile 67 KB
2 []an000Bjpg  6/2/202012.. PG File 66 KB
[ an000%jpg  6/2/202012.. PG File 56 KB
la:LE []an0010jpg  6/2/202012.. JPGFile 65 KB
g; [§]an0011jpg  6/2/202012.. JPGFile §6 KB
Motk [8]an0012jpg  6/2/202012.. PG File 66 KB
[8]an0013jpg  6/2/202012.. IPGFile 68 KB

[&] anfiN1d inn R/2/2020 1- 1P File AT KR

v
File name: I j Save I
Save as type: INI Files (*.%) ;I Cancel |

13.3 n13i3BuagiATauuuiinigeln (Supervised Learning) 1o slusunsunts

Python uu Jupyter Notebook

AnMY Miniconda

m’sﬂﬁaﬂ@fﬁmﬁﬂd’lqmﬁ https://conda.io/miniconda.html

Miniconda
Miniconda is a free minimal installer forconda. 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

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

See if Miniconda is right for you.

Windows installers

Windows
Python version Name Size SHAZ256 hash
Python 3.8 Miniconda3 Windows 64-bit 57.0 MiB 4fa22bbapa37babb5he60acha843545372a39F5331c8120099a21d803F627 51
Miniconda3 Windows 32-bit 54.2 MiB 3c2ef76bae57 2460850206723 ca3ef d1feD2a4b2 foRa2a511feacalceTebcEE]
Python 2.7 Miniconda2 Windows 64-bit 54.1 MiB 597202540482 29442879b7R2b0aEC4 5949802204707 bbS10aasFodbaabfa 26

Miniconda2 Windows 32-bit 47.7 MiB CB@42d2672baba54b5Thed4en2adT2d 1 Fal 2 F4aEb218e542641504437b26 170
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ANAY Jupyter Notebook

\UAntm19 Anacoda Poweshell Prompt (miniconda3)

conda install -c conda-forge notebook

fnnslausisnandu

\Uaniins1e Anacoda Poweshell Prompt (miniconda3) fingia Package %39 Library Fsnduls

SYUeY

conda install numpy scipy pandas matplotlib hdf5 pillow scikit-learn

conda install -c conda-forge feather-format

n3EUIAIeIATaUUINTHN (Supervised Learning)

Unlde1u Jupyter notebook

jupyter notebook

: Ju pyter Quit Logout
Files Running Clusters
Select items to perform actions on them Upload s
Notebook:
0 ~ B N 4 1
o il Python 3 :
O 0 3D Objects .
Other:
[ 03 Contacts Text File
[0 O Desktop Folder
Terminal
[ 0[O Documents
[0 [0 Downloads 1 wiiifue
[ 3 Favorites 2 il¥iud
[ O Links 2 il¥iud

- o - - wa

\&0n New > python3




: Jupyter Untitled Last Checkpoint: 23 wififluda (unsaved changes)

File Edit View Insert Cell Kemnel Help

B+ s/ @ B 4+ ¥ PRun B C B Code v

In [1]:  impert numpy as np
import matplotlib.pyplot as plt
import pandas as pd

Matplotlib is building the font cache; this may take a moment.

In [3]: dataset url = "F:\Cassava\cassava.data.csv”
feature = ["Contrast”, "Correlation”, "Entropy", "ASM", "IDM", "Disease"]
cassava_data = pd.read_csv(dataset_url, names = feature)
print ("Dataset Lenght:: ", len(cassava_data))
print ("Dataset Shape:: ", cassava_data.shape)
cassava_data.head()

Dataset Lenght:: 2252
Dataset Shape:: (2252, 6)

Out[3]:
Contrast Correlation Entropy  ASM IDM  Disease
0 1459.36 0.0003 89731 00006 0.0573 0
1 1671.39 0.0002 86569 00031 0.0947 0
2 176212 0.0002 27397 00018 0.0771 0
3 159756 00002 84350 00050 0.1285 0
4 204538 00002 89192 00009 0.0585 0

Jaumdan1w Python Tuaies

In[]:

v » Run .
e INM Lwa@maa‘vvﬁ

1. Import Library

Not Trusted

[ ot

Logout

| Python3 O

import numpy as np
import matplotlib.pyplot as plt
import pandas as pd

2. Import Data

dataset_url = "E:\cassava.data.csv"

feature = ["Contrast", "Correlation", "Entropy", "ASM", "IDM", "Disease"]

cassava_data = pd.read_csv(dataset_url, names = feature)

print ("Dataset Lenght:: ", len(cassava_data))
print ("Dataset Shape:: ", cassava_data.shape)

cassava_data.head()

3. Set up Data and Labels




fvualinedull “Disease” Aa FruUsNuondalsannantanisunlusiuddends wWusuwls

A4 (Class) warlineduuwmdadusulsdu (Feature)

X = cassava_data.drop("Disease", axis=1)

y = cassava_data[("Disease")]

4. Split dataset into test and train data
wistayasenidu 2 diu laen1sdu (random) wunludeyaiin (Training Data) 75% uas

Joyanaaeu (Test Data) 25%

from sklearn.model selection import train_test split
X_train, X_test, y train, y test = train_test split(X, y, train_size=0.75,test size=0.25,

random_state=100)

n1susuainavasdaya

from sklearn.preprocessing import StandardScaler
scaler = StandardScaler()

X_trainscaled = scalerfit_transform(X_train)
X_testscaled = scalerfit_transform(X_test)
print(X_trainscaled[:5, :])

print(X_testscaled[:5, :])

print("All x Train has mean of:", X_trainscaled.mean(axis=0))
print("All x Train has standard deviation of:", X_trainscaled.std(axis=0))
print("All x Test has mean of:", X_testscaled.mean(axis=0))

print("All x Test has standard deviation of:", X_testscaled.std(axis=0))

5. Fitting Model 14 SVM wuu Non-linearly Separable Data

from sklearn.svm import SVC
svclassifier = SVC(kernel="rbf")

svclassifier.fit(X_trainscaled, y_train)




6. Prediction

y_pred = svclassifier.predict(X_testscaled)

7. Evaluation

from sklearn.metrics import classification_report, confusion matrix
print(confusion_matrix(y test, y pred))

print(classification_report(y test, y pred))




