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Plant Pathology 2020 - FGVC7

Identify the category of foliar diseases in apple trees

Overview Data Code Models Discussion Leaderboard Rules

s 3l Files

Dataset Description _

3645 files
Given a photo of an apple leaf, can you accurately assess its health? This competition will challenge you to Size
distinguish between leaves which are healthy, those which are infected with apple rust, those that have apple 823.79 MB
scab, and those with more than one disease.

Type
Files Ipg, csv
train.csv License

Subject to Competition Rules

e image_id : the foreign key

combinations: one of the target labels

DYIDEDEENREZONT-LE, BET-RBZOEORRIAELXEEICHITEEXTH?
CHDAVTAIPTIE, BERE, SUORICEELTWARE, VyahaIRICEELTWS
E EHOBRICRELTWARELXRASITBAZ EICHEL X7,

healthy: one of the target labels

rust: one of the target labels

scab: one of the target labels



T—32 1y FDE -

image_id : the foreign key

combinations: one of the target labels

healthy: one of the target labels

rust: one of the target labels

* scab: one of the target labels

images

A folder containing the train and test images, in jpg format.

test.csv

e image_id : the foreign key

« Rust, scab, combination, healthyZ E4 DD % 4 T %7

sample_submission.csv

- B OEBY 1 X (1365 % 2048)

* image_id : the foreign key

combinations: one of the target labels

. FEEROENIT18214

healthy: one of the target labels

rust: one of the target labels

- 4rEFHETERIZROC-AUC

scab: one of the target labels




ROC-AUC & (%

ROC gi#g (Receiver Operation Characteristic Curve) & FhIZE DL =AUC(Area Under Curve) R A 7 (&,
NAFT R EOFREEAEICEODNIEELEETH S,

—BHICEEZLHTELFERAINETTH., HHEEONFEETILOFRIEREZHINT 515124 L TEELET

miEETEHYET.

100 - ROCHE#R|Z. FPR(False Positive Rate) »*'Z1t 3 % &
= ¢ TPR(True Positive Rate) 1’ ¥ D & 5 IZZEL T 2 H % ~T HA
£ W0 $®TY, FPREXEC, TPRZVYE#ICT 5 &, FPROZELIC &
3 60: LTPROZACH IR DL TIHRNE T,
B | . SEOMESEE LTEAS NS DL, ROCEROERE L
= 400 SUWAUCIETHRE L £ ¢, AUCHEIZROCEIIRD T OmEiE%
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ROCHH #%

FPRDZE1EIZ4¥ S TPRO) ZE 1L B R

« TPRIZTrue Positive RateMBET. ZHhITHEIRE(RX
E)&ERLET,

TPR=TP/ (FN + TP)

FPRIZ. EMEMDNegativewxia > TPositiveIZFBIL 1=
FEFRLET,

FPR=FP / (FP + TN)

- BEZLIZTT S EFPRIFOICEY FT,
« BMEZOIZT S EFPRIXITH S,

FAL71={E (Predict class)

Negative(0)

Negative(0) Negative Negative
(True Negative)

Positive (1)

Negative Positive
(False Positive)

TN FP
EfFDfE
Positive Negative Positive Positive
(Ground (False Negative) (True Positive)
FN TP
Truth)



Evaluation )

Submissions are evaluated on mean column-wise |ROC AUC] In other words, the score is the

average of the individual AUCs of each predicted column.

Submission File

For each image_id in the test set, you must predict a probability for each target variable. The file
should contain a header and have the following format:

image_id,

test_0,0.25,0.25,0.25,0.25
test_1,0.25,0.25,0.25,0.25
test_2,0.25,0.25,0.25,0.25

etc.
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Code

Explore and run machine learning code with Kaggle Notebooks.

Find help in the Documentation.

4+ New Notebook ‘

Q Search public notebooks

All notebooks

Competition notebook

Recently Viewed Python

Scheduled notebook

R

Beginner

NLP

Random Forest

Signin

GPU

TPU

= Filters
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notebook6072509bb4

File

Edit View Run Settings

New Notebook

Draft saved

Add-ons  Help

yn All Code ~ @ Draft Session off (run a cell to start) E

Import Notebook

O |

+
2
&,

<>

o)
[ ]

Download Notebook
Openin Colab

Link to GitHub

Set as Utility Script

Add input

Upload input

Language
Editor Type

Share

Save Version

Version history

Rename Notebook

Delete Notebook

ironment comes with many helpful analytics libraries installed
the kaggle/python Docker image: https://github.com/kaggle/docker-pytt
's several helpful packages to load

# linear algebra
| # data processing, CSV file I/0 (e.g. pd.read_csv)

are available in the read-only "../input/" directory
ing this (by clicking run or pressing Shift+Enter) will list all file

lenames in os.walk('/kaggle/input'):
1 filenames:
ith.join(dirname, filename))

to 20GB to the current directory (/kaggle/working/) that gets preser\
e temporary files to /kaggle/temp/, but they won't be saved outside c
e

own




X  Import notebook

File Colab Link GitHub

................................................................................................................
Pl ‘\

[

Drag & drop file to upload

(e.g., .ipynb, .py)

or

Browse Files

.
..............................................




X Import notebook

File Colab Link GitHub

FILE

< > Plant_Pathology.ipynb




plant_Pathology_01 Draﬂsavel

File Edit View Run Setfings Add-ons Help

+ g( |_|:| |:| B PP RunAl Markdown ~ @ Draft Session off (run a cell to start)

J =T DL EEE

+ Code + Markdown

import numpy as np
import pandas as pd

import os
for dirname, _, filenames in os.walk('/kaggle/input'):
for filename in filenames:
print(os.path.join(dirname, filename))

import numpy as np
import pandas as pd
import os

test_df = pd.read_csv("../input/plant-pathology-2020-fgvc7/test.csv")
train_df = pd.read_csv("../input/plant-pathology-20208-fgvc7/train.csv")

train_df.head()



+ Code + Markdown

import numpy as np
import pandas as pd

import os
for dirname, _, filenames in os.walk('/kaggle/input'):
for filename in filenames:
print(os.path.join(dirname, filename))

import numpy as np
import pandas as pd
import os

test_df = pd.read_csv("../input/plant-pathology-2626-fgvc7/test.csv")
train_df = pd.read_csv("../input/plant-pathology-2626-fgvc7/train.csv")

train_df.head()

Output

» 3 /kaggle/working

Session options

ACCELERATOR

P)

None

None

GPU T4 x2

GPU P100

TPU VM v3-8

Pin to original environment

You won't get new packages, but your
code is less likely to break. What is a

notebook environment? ©

INTERNET

Q Internet on




plant_Pathology_01 ;. saved
2o CEEID
File Edit View Run Settings Add-ons Help

+ g( |_|:| |':'| P> PP RunAl Markdown ~ @ Draft Session off (run a cell to start) E Notebook
import numpy as np l
import pandas as pd Input A

import os
for dirname, _, filenames in os.walk('/kaggle/input'):
for filename in filenames:
print(os.path.join(dirname, filename))

+ Add Input ‘ 2, Upload

import numpy as np
import pandas as pd
import os

test_df = pd.read_csv("../input/plant-pathology-2028-fgvc7/test.csv")

train_df = pd.read_csv("../input/plant-pathology-20208-fgvc7/train.csv") No input attached

Attach a Kaggle dataset, model, or
competition

train_df.head()




plant_Pathology_01 ..« caved

File Edit View Run Settings Add-ons Help
+ X 0 ™ P> bb rRunAll  Markdown ~
import numpy as np
import pandas as pd
import os
for dirname, _, filenames in os.walk('/kaggle/input'):

for filename in filenames:

print(os.path.join(dirname, filename))

+ Code + Markdown

import numpy as np
import pandas as pd
import os

@ Draft Session off (run a cell to start)

test_df = pd.read_csv("../input/plant-pathology-2620-fgvc7/test.csv")
train_df = pd.read_csv("../input/plant-pathology-208206-fgvc7/train.csv")

train_df.head()

o (RN

Add Input

1,183 Results Relevance ~

Plant Pathology 2020 : EDA +...
Updated 4y ago
861 Upvotes @

Plant Pathology 2020 - FGVC7

4y ago
1317 Teams - Research @

Plant Pathology 2021 - FGVC8
3y ago
625 Teams - Research @

Plant Pathology 2020 - Pytorch
Updated 4y ago



Please read the competition rules

By clicking on the "I Understand and Accept" button below, you agree to be bound by
the competition rules for Plant Pathology 2020 - FGVC7.

any late, lost, damaged, misdirected, incomplete, illegible, undeliverable, or destroyed
Submissions or entry materials due to system errors, failed, incomplete or garbled computer
or other telecommunication transmission malfunctions, hardware or software failures of any
kind, lost or unavailable network connections, typographical or system/human errors and
failures, technical malfunction(s) of any telephone network or lines, cable connections,
satellite transmissions, servers or providers, or computer equipment, traffic congestion on
the Internet or at the Competition Website, or any combination thereof, which may limit a
participant’s ability to participate.

19. RIGHT TO CANCEL, MODIFY OR DISQUALIFY.

computer virus, bugs, tampering, unauthorized intervention, fraud, technical failures, or any

If for any reason the Competition is not capable of running as planned, including infection by I

other causes which corrupt or affect the administration, security, fairness, integrity, or

| Understand and Accept




plant_Pathology_01 ..« saved
= o (RN
File Edit View Run Settings Add-ons Help

V4 . .
+ g\ LD |‘:'| > DP RunAl Markdown ~ @ Draft Session off (run a cell to start) : Notebook
import numpy as np I
import pandas as pd Input ~
inport os FALIPYET A LOER
for dirname, _, filenames in os.walk('/kaggle/input'):
for filename in filenames: COMPETITIONS
print(os.path.join(dirname, filename))
- ﬁ Plant Pathology 2020 - FC
» 3 images
@M sample_submission.csv

_ D test.csv
import numpy as np 0D train csv
import pandas as pd '
import os

Table of contents A

test_df = pd.read_csv("../input/plant-pathology-20208-fgvc7/test.csv")
train_df = pd.read_csv("../input/plant-pathology-2626-fgvc7/train.csv")

train_df.head()




plant-pathology-2020-fgvc7: Downloaded 705/1905 files: 157.72MiB/419.9MiB [37.5%]

import numpy as np
import pandas as pd

import os
for dirname, _, filenames in os.walk('/kaggle/input'):
for filename in filenames:
print(os.path.join(dirname, filename))

/kaggle/input/plant-pathology-2020-fgvc7/sample_submission.csv
/kaggle/input/plant-pathology-2020-fgvc7/train.csv
/kaggle/input/plant-pathology-2020-fgvc7/test.csv
/kaggle/input/plant-pathology-2020-fgvc7/images/Test _1743.jpg imagesd)v‘-“«r L2 MYiC

/kaggle/input/plant-pathology-2020-fgvc7/images/Test_262.jpg Traint TestZ 74 LD
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_1524.jpg ' —EIZA->TWD



plant_Pathology_01

Draft saved
File Edit View Run Settings Add-ons Help
. H
+ 3\ |_|:| ‘:’ D> PP RunAll Code ~ @ Draft Session (4m) 0
e = 1 = Tl e 5 A et pi e oJ —_—— = I = Dl A T T T Jro

train.csv

/kaggle/lnput/plant pathology-2020- fgvc7/1mages/TPa1n 4.7pg
/kaggle/input/plant-pathology-2020-fgvc7/images/Test 1055. jpg
/kaggle/input/plant-pathology-20820-fgvc7/images/Test 1438.jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_296.jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_1364.jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_1074.7jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_1260.jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_1759.jpg
/kaggle/input/plant-pathology-20820-fgvc7/images/Train_399. jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Test _871.jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_630.Jjpg
/kaggle/input/plant-pathology-20820-fgvc7/images/Train_573.jpg
/kasgle/innut/nlant-nathnlosv-2020-fovcr7/imacas/Tast 1147 1ine

X

cCoo

5of 5 columns v

Zro

train.csv (33.53 kB) /kaggle/input/plant-pathology-2020-fgvc7/train.csv IO Copy
A image_id = # healthy = # multiple_d... = # rust = # scab =
Train_6 0 0 0 1
Train_1 %] 1 0 0
Train_2 1 0 0 0

cCo®

cCo®

]

v

e

o R

e b

COMPETITIONS
@ Plant Pathology 2020 - FC

» 3 images
MM sample_submission.csv
[ test.csv

I @D train.csv I

l train.csv7Z 7 1 JLDHER



plant_Pathology_01 . caveq
o CREIIIED
File Edit View Run Settings Add-ons Help
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+ g\ |_|:| |:| > PP RunAll Code ~ @ Draft Session (8m) 0 P A P P :
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/kaggle/lnput/plant pathology-2020- fgvc?/lmages/TPaln 4.jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Test_1055.jpg ﬁ Plant Pathology 2020 - FC
/kaggle/input/plant-pathology-2020-fgvc7/images/Test 1438.jpg » 3 images
/kaggle/input/plant-pathology-26020-fgvc7/images/Train_296.Jjpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_1364.jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_1074.jpg =S8
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_1260. jpg [ train.csv I
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_1759.jpg
/kaggle/input/plant-pathology-2020-fgvc7/images/Train_399.jpg I test.csv”7 7 /f}[/d)ﬁEn,b‘

MM sample_submission.csv

/kaggle/input/plant-pathology-2020-fgvc7/images/Test_871.jpg

/kaggle/input/plant-pathology-2020-fgvc7/images/Train_630.Jjpg
/kaggle/input/plant-pathology-26020-fgvc7/images/Train_573.jpg
/kasple/innut/nlant-nathonlnesv-2020-Ffovcr7/imacses/Test 1142 . Hine

train.csv X test.csv X g v

test.csv (17.11 kB) /kaggle/input/plant-pathology-2020-fgvc7/test.csv IO Copy 1of 1columns v &

A image_id = I
Test_o Predictionf&ERZ= Z ZICAN S

Test_1

Test_2




import numpy as np

import pandas as pd test& trainZ 7 4 )L Zpandas CiAHRAL
import os

test_df = pd.read_csv("../input/plant-pathology-20620-fgvc7/test.csv")
train_df = pd.read_csv("../input/plant-pathology-2020-fgvc7/train.csv")

+ Code + Markdown
> . . _
train_df.head() trainT— 4% 7 L — L & RE:2
[3]: image_id healthy multiple_diseases rust scab
0 Train_0 0 0 0 1
1 Train_1 0 1 0 0
2 Train.2 1 N I# Label#*One hot encodingEs i T\ %
3 Train_3 0 0 1 0

4 Train_4 1 0 0 0



# healthy, multiple_diseases, rust, scab F/Z&5f LsumZ1E> Tsums'l L YXEF(H, 975‘5&?5:?1
train_df['sum'] = train_df['healthy'] + train_df[ 'multiple_diseases'] + train_df['rust'] + train_df['scab']
train_df[(train_df['sum'] > 1) | (train_df['sum']==0)]

image_id healthy multiple diseases rust scab sum One hot encoding é *L"C Ly % LabellcT 5 — 75‘% % ﬁ‘ﬁEE?E{T 5

pd.set_option("max_colwidth", 100)
IMAGE_DIR = '/kaggle/input/plant-pathology-20206-fgvc7/images’

train_df['path'] = IMAGE_DIR + '/' + train_df['image_id'] + '.jpg’
train_df.head()

E{&DiExF/s X %#DataFrame®path(Z{Ek T 3

image_id healthy multiple diseases rust scab sum path
0 Train_0 0 0 0 1 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_0.jpg
1 Train_1 0 1 0 0 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_1.jpg
2 Train_2 1 0 0 0 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_2.jpg
3 Train_3 0 0 1 0 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_3.jpg

< Train_4 1 0 0 0 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_4.jpg



def get_label(x):
if x['healthy'] == 1:
return 'healthy’
elif x[ 'multiple_diseases'] == 1:
return 'multiple_diseases’
elif x['rust'] == 1:
return 'rust’
elif x['scab'] == 1:
return 'scab’
else: return 'None'’

train_df['label’'] = train_df.apply(lambda x:get_label(x), axis=1)
in_df.head
cran-dr-headt $BEZOlabelE 3 ) P F ERT 3

image_id healthy multiple_diseases rust scab sum path label
Train_O 0 0 0 1 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_0.jpg scab
Train_1 0 1 0 0 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_1.jpg |multiple_diseases
Train_2 1 0 0 0 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_2.jpg healthy
Train_3 0 0 1 0 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_3.jpg rust
Train_4 1 0 0 0 1 /kaggle/input/plant-pathology-2020-fgvc7/images/Train_4.jpg healthy




##label O & [ZFEE 1 X —ZHI A S
print('train shape:', train_df.shape)
print('labelZ & DEEEERE : ')
train_df['label’'].value_counts()

train shape: (1821, 8)

labelZ & DEEERE -

label

rust 622

scab 592

healthy 516
[multiple_diseases 91 | fedlabellCtbRTT — X EF#A DAL

Name: count, dtype: int64
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import seaborn as sns

import matplotlib.pyplot as plt
import cv?

%matplotlib inline

def show_grid_images(image_path_list, augmentor=None, ncols=4, title=None):
figure, axs = plt.subplots(figsize=(22, 4), nrows=1, ncols=ncols)
for 1 in range(ncols):
image = cv2.cvtColor(cv2.imread(image_path_list[i]), cv2.COLOR_BGR2RGB)
if augmentor is not None:
image = augmentor(image=image)[ image’ ]
axs[1].imshow(image)
#axs[i].axis('off"')
axs[i].set_title(title)

I print(image.shape}l

rust_image_list = train_df[train_df[ 'label’]=="rust' ][ 'path'].iloc[:6].tolist()

scab_image_list = train_df[train_df[ ' label’ ]=="scab’][ 'path’'].iloc[:6].tolist()
healthy_image_list = train_df[train_df[ 'label’ ]=="healthy ][ 'path’'].iloc[:6].tolist()
multiple_image_list = train_df[train_df[ label’']=="multiple_diseases'][ 'path'].iloc[:6].tolist()

show_grid_images(rust_image_list, ncols=6, title='rust’)
show_grid_images(scab_image_list, ncols=6, title='scab’)
show_grid_images(healthy_image_list, ncols=6, title="healthy’)
show_grid_images(multiple_image_list, ncols=6, title="multiple’)

v
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Augmentation % 1&E 5

*Hy b7 bDES5H/A4AXE, BEORBEERA EBRISNBAIEEELH B 7=, HHL AL,
*EEBRNFERTH Y FREMSNEEDORE (FLvy, 7700 EE) 2 ->-TWaktH, BOZE
ﬂc L8 A l,t,w\

DRI HB) L7 WEABRESEOFRRICMAE L TWED T, R —IILED@EA %R,

import albumentations as A

augmentor_81 = A.Compose( [
A.HorizontalFlip(p=8.5), BoABERICTIERL CGERAT 3
A.VerticalFlip(p=8.5),
A.ShiftScaleRotate(scale_limit=(@.7, ©.9), p=0.5, rotate_limit=38),
A.RandomBrightnessContrast(brightness_limit=(-6.2, 8.2), contrast_limit=(-6.2, ©.2), p=0.5),
A.Blur(p=6.2)

1)

show_grid_images(rust_image_list, augmentor=None, ncols=6, title='original rust’)
show_grid_images(rust_image_list, augmentor=augmentor_01, ncols=6, title="augmented rust’)

show_grid_images(scab_image_list, augmentor=None, ncols=6, title='original scab’)
show_grid_images(scab_image_list, augmentor=augmentor_01, ncols=6, title="augmented scab’)



original rust ariginal rust ariginal rust ariginal rust ariginal rust original rust

[
a 500 100 1500 2000 o 500 1000 1500 2000 0 500 1000 1500 2000 1] 500 1000 1500 2000 0 500 1000 1500 £000 o 500 1000 1500 2000

augmented rust augmented rusk

augmented rust
——

augmented rust augmented rust

500

1000 1000

0 500 1000 1500 2000 i} =00 pLelule} 1500 2000 0 500 1000 1500 2000 o 500 1000 1500 2000 0 500 1000 1500 2000 o 500 1000 1500 2000

ariginal scab ariginal scab original scab

original scab
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0 s00 1000 1500 2000 O SO0 1000 1500 2000 O SO0 1000 1500 2000 O 500 1000 1500 2000 0 SO0 1000 1500 2000 0 SO0 1000 1500 2000
augmented scab . augmented scab i augmented scab " augmented scab ; augmented scab augmented scab
e achriree
- ¥
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Sequence ™\ — X M Dataset4 ik

°1E7 [Ximage sizeAm I cEHAELECTLZA., SHRIFS X EBHAED
ENH D E%xEREL Timage._ sae%:tuplef]\j]’é“%)

« opencvDresize() 15| TEERY A X&x AN L £ 3 A. BExH(IExS
)R TAANL £9, BEEREYIDIZEIXITXI(E X XIE) 72 D T\
resizeQMOHE LFICINEZERT 5,

*EX N AVRT A aVIIT RN TR OFERZsubmitd B 7=,
T X FHAFDLabelh W, FD7I-8. Datasetdlabel batch®{EH
NonellZR A RIEEMEA B 57, OI— FDIBIEANLE,




from sklearn.model_selection import train_test_split
from tensorflow.keras.utils import Sequence

import sklearn

import cv2

#A5|2image_filenames. labelsld. &= Tnumpy array CA%. image sizeld(E=. 18) TIELE.

c et(Sequence) :
def __init__J(self, image_filenames, labels, image_size=(224, 224), batch_size=64,

augmentor=None, shuffle=False, pre_func=None): tuple

J\S A=A

image_filenames: opencvCimage®[— F9 2371 )LDEN) (A,

labels: %39 imaged>)L

batch_size : __getitem__(self, index)HUiH LI &(CERDIADT—SD/) (W FEL,
augmentor: albumentations®AT=1T 0 b,

shuffle: EBF—YDIES. epochiEB TR LT —AYAEEETDINESIHERD D,

# AT O MERBIBEUVTASD TEHEEA T T FARBERICEI DY TS,
self.image_filenames = image_filenames
self.labels = labels
self.image_size = image_size
self.batch_size = batch_size
self.augmentor = augmentor
self.pre_func = pre_func
# train datalDizS
self.shuffle = shuffle
if self.shuffle:
# AT21 0 NERY BF—[EIShuffled S
#self.on_epoch_end()
pass



# Sequence’ifizkd DDataset|d batch_size B TANT —H=UIETS
# __len__() 32T —IENSZ 5NIEE. batch_sizeB{ii T —Y%&ARiRT hERT

def __

def

len__(self):
return int(np.ceil(len(self.image_filenames) / self.batch_size))

__getitem__(self, index):
# index|3EIEIHMbatchhExET .
# batch_sizel & (JBRMICT —FEFR>TLBLDICEHIRT B,
image_name_batch = self.image_filenames[index*self.batch_size:(index+1)*self.batch_size]
if self.labels is not None:
label_batch = self.labels[index*self.batch_size:(index+1)*self.batch_size]

# label_batchh* None(Ci:BiBE
else:
label_batch = None
# B, AT HERBIEICalbumentation TED IzaugmentorN 53 SHIEEE. TiedLD(Caugmentor=FIFL TimageZTi&d 3.
# albumentations|3fEl< dDimage UNEI T=/RND T, batch_sizelZ[FEIDY T SiNIzimage_name_batchz 1413 Diteration Ligh'52%t
# image_batch BcPl(X float32 (Z3&iE.
image_batch = np.zeros((image_name_batch.shape[8], self.image_size[0], self.image_size[1], 3), dtype='float32")

for image_index in range(image_name_batch.shape[0]):
image = cv2.cvtColor(cv2.imread(image_name_batch[image_index]), cv2.COLOR_BGR2RGB)
if self.augmentor is not None:
image = self.augmentor(image=image)[ image']
#resizeiEfl. opencv@resizeld (18, #it)DiLE. BEFIE (H, 18)(CIRBOTEREULN SopencvDresizelT5|8E AT S.
image = cv2.resize(image, (self.image_size[1], self.image_size[8]))
# EU preprocessing_input’) pre_funcs|ZRCABZECNEFIEL scalingZiEF.
if self.pre_func is not None:
image = self.pre_func(image)

image_batch[image_index] = image

if self.labels is None:
return image_batch
else:
return image_batch, label_batch



F B> —HDataFrameN 5 F E R/ &REAEROMET) U & Label@ il L. C&
Dataset U CAERL.

o g ClCFEMDataFramelC 'healthy’. 'multiple diseases’. 'rust'. 'scab'@JEICD 7w L J—> >~/ (One hot
encoding) = CLVET,

T TTA BT —IFEI UIFEE %R healthy',' multiple_diseases’,'rust’,'scab' DIEE TIREEER T 2D T. CNERLE
([CBEJ>/RY RI>O—5+ 2P UTEWIEEA,

Augmentation (F551Z40% L7z augmentor_01 Z3@MH. pre_funcldxception FDPreprocessing & EEH.

+ Code + Markdown

R T

sample_df = pd.read_csv(' /kaggle/input/plant-pathology-2628-fgvc7/sample_submission.csv')
sample_df.head()

image_id healthy multiple_diseases rust scab

0 Test_0 0.25 025 0.25 025
1 Test_T 0.25 025 025 025
2 Test_2 0.25 025 0.25 025
3 Test_3 0.25 025 025 025

4 Test_4 0.25 025 025 025



from sklearn.model_selection import train_test_split

deflget_train_validItrain_df, valid_size=8.2, random_state=2621):
rain_path = train_df[ 'path'].values

train_label = train_df[[ healthy', 'multiple_diseases', 'rust', 'scab']].values

tr_path, val_path, tr_label, val_label =|train_test_splitdtrain_path, train_label, test_size=valid_size, random_state=random_state)
print( " tr_path shape:', tr_path.shape, "tr_label shape:’, tr_label.shape, 'val_path shape:', val_path.shape, 'val_label shape:’', val_label.shape)
return tr_path, val_path, tr_label, val_label

+ Code + Markdown

from tensorflow.keras.applications.xception import preprocess_input as xcp_preprocess_input
from tensorflow.keras.applications.efficientnet import preprocess_input as eff_preprocess_input

# image sizei 224x224 2 Dataset A,
IMAGE_SIZE = (224, 224)
BATCH_SIZE = 64

tr_path, val_path, tr_label, val_label =|get_train_valid(train_df, valid_size=0.2, random_state=2821ﬂ

tr_ds = Plant_Dataset(tr_path, tr_label, image_size=IMAGE_SIZE, batch_size=BATCH_SIZE,
augmentor=augmentor_B81, shuffle=True, pre_func=xcp_preprocess_input)
val_ds = Plant_Dataset(val_path, val_label, image_size=IMAGE_SIZE, batch_size=BATCH_SIZE,
I augmentor=None, shuff1e=EETEE] pre_func=xcp_preprocess_input)

tr_image_batch, tr_label_batch = next(iter(tr_ds))

val_image_batch, val_label_batch = next(iter(val_ds))

print(tr_image_batch.shape, val_image_batch.shape, tr_label_batch.shape, val_label_batch.shape)
print(tr_image_batch[@], val_image_batch[8])



### create_model() B8% % £ %
* resnetb0v2, xception, efficientnetbO~b7 72 & @ Pretrained 7 /L% 4 5%

from
from
from
from
from
from
from

from
from

tensorflow.keras.
tensorflow.keras.
tensorflow.keras.
tensorflow.keras.
tensorflow.keras.
tensorflow.keras.
tensorflow.keras.

tensorflow.keras.
tensorflow.keras.

models import Sequential , Model

layers import Input, Dense , Conv2D , Dropout , Flatten , Activation, MaxPooling2D , GlobalAveragePooling2D
optimizers import Adam , RMSprop

regularizers import 12

layers import BatchNormalization

callbacks import ReducelLROnPlateau , EarlyStopping , ModelCheckpoint , LearningRateScheduler

metrics import AUC

applications import Xception, ResNet5eVv2, EfficientNetB@, EfficientNetB1, EfficientNetB2, EfficientNetB3
applications import EfficientNetB4, EfficientNetB5, EfficientNetB6, EfficientNetB7

import tensorflow as tf

def create_model(model_type='efficientnetbB8', in_shape=(224, 224, 3), n_classes=4):
input_tensor = Input(shape=in_shape)

if model_type ==

'resnetbav2’ :

base_model = tf.keras.applications.ResNet56V2(include_top=False, weights='imagenet’', input_tensor=input_tensor)
elif model_type == 'xception’:

base_model = tf.keras.applications.Xception(include_top=False, weights='imagenet', input_tensor=input_tensor)
elif model_type == 'efficientnetb®’:

base_model = tf.keras.applications.EfficientNetB8(include_top=False, weights='imagenet', input_tensor=input_tensor)
elif model_type == 'efficientnetbl’:

base_model = tf.keras.applications.EfficientNetB1(include_top=False, weights="imagenet’', input_tensor=input_tensor)
elif model_type == 'efficientnetb2’:

base_model = tf.keras.applications.EfficientNetB2(include_top=False, weights="imagenet’', input_tensor=input_tensor)



elif model_type ==
base_model = tf.
elif model_type ==
base_model = tf.
elif model_type ==
base_model = tf.
elif model_type ==
base_model = tf.
elif model_type == '
base_model = tf.

base_model.

> X X
imn mn nu

X

‘efficientnetb3’:

keras.applications

‘efficientnetbd’ :

keras.applications

‘efficientneth5’:

keras.applications

‘efficientnetb6’ :

keras.applications
efficientnetb7':
keras.applications

output

.EfficientNetB3(include_top=False,
.EfficientNetB4(include_top=False,
.EfficientNetB5(include_top=False,
.EfficientNetB6(include_top=False,

.EfficientNetB7(include_top=False,

GlobalAveragePooling2D( ) (x)
Dense(1024, activation='relu’)(x)
Dropout(8.5)(x)

preds = Dense(units=n_classes, activation='softmax’)(x)
model = Model(inputs=input_tensor, outputs=preds)

return model

weights=
weights=
weights=
weights=

weights=

‘imagenet’
‘imagenet’
‘imagenet’
‘imagenet’

‘imagenet’

»

input_tensor=input_tensor)
input_tensor=input_tensor)
input_tensor=input_tensor)
input_tensor=input_tensor)

input_tensor=input_tensor)



xception EFI)LE@ERL CEBZITD.

* image size(d224x224T 4Rk,

* Learning Rate Scheduler(dReducelROnPlateauT. #/JHALearning Ratel(d0.0001(Z327E.,
* epochslE10EIDHEHTE-

» metricslFROC-AUCE ZHTE
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from tensorflow.keras.metrics import AUC

xcp_model_81 = create_model(model_type='xception’', in_shape=(224, 224, 3))
xcp_model_81.compile(optimizer=Adam(learning_rate=0.0001), loss='categorical_crossentropy’, metrics=[AUC()])

# 3[EMiterationTvalidation lossh'tfEHJ/ALES. learning rate=ft¥dlearning rate * 0.2(CEH59 .
rlr_cb = ReducelLROnPlateau(monitor="val_loss’, factor=8.2, patience=3, mode="min’, verbose=1)
# 16[ElMiterationTvalidation lossh'tiETHURLMESE. T EEBEI(CETLET,

ely_cb = EarlyStopping(monitor='val_loss', patience=18, mode='min', verbose=1)

history = xcp_model_81.fit(tr_ds, epochs=18, steps_per_epoch=int(np.ceil(tr_path.shape[8]/BATCH_SIZE)),
validation_data=val_ds, validation_steps=int(np.ceil(val_path.shape[@]/BATCH_SIZE)),
callbacks=([rlr_cb, ely_cb]), verbose=1)

Epoch 1/18



Epoch
23/23
Epoch
23/23
Epoch
23/23
Epoch
23/23
Epoch
23/23
Epoch
23/23
Epoch
23/23
Epoch
23/23
Epoch
23/23
Epoch
23/23

2/1e

46s
3/1e

47s
4/18

46s
5/1@

47s
6/18

46s
7/10

47s
8/1e

46s
9/18

46s
10/18@

10: ReducelLROnPlateau reducing le

46s

2s/step
2s/step
2s/step
2s/step
2s/step
2s/step
2s/step

2s/step

2s/step

arning

auc_1:

auc_1:

auc_1:

auc_1:

auc_1:

auc_1:

auc_1:

auc_1:

9.

.9517

L9722

.9891

.9943

.9958

.9952

. 99808

9983

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

0.

(%)

.5511

. 3987

. 2457

.1843

.1638

.1520

11e2

.B978

@s 1s/step - auc 1: ©.9987 - loss: ©.0304
rate to 1.9999999494757503e-05.
auc_1: ©.9987 l loss: ©.8804 —Ival_auc_l:

val auc 1:
val auc 1:
val auc 1:
val auc 1:
val auc 1:
val auc 1:
val auc 1:

val auc 1:

L9217 -

L9471 -

L9739 -

L9744 -

L9683 -

L9777 -

L9803 -

L9806 -

.9?5?'—

val loss:
val loss:
val loss:
val loss:
val loss:
val loss:
val loss:

val loss:

val loss:

. 8791

6718

. 3922

. 3551

LA173

. 3660

. 3892

3230

. 3999

learning rate:
learning rate:
learning rate:
learning rate:
learning rate:
learning rate:
learning rate:

learning rate:

learning rate:

.DBoBe-04

.DBoBe-04

.DBoBe-04

.DBoBe-04

.DBoBe-04

.DBoBe-04

.DBoBe-04

.DBoBe-04

.DBoBe-04



5 A b7 —ATPlantDfFg = F8lU CH v J)LICIRHE I Dsubmit csv I 7 1) L7aERL L FE T,

o 7 ~MDataFrame(CEiS/) \ 2 =B,

o 7 A ~ADataset®Z=4ER LET ., labelldT A T —F TIEADN SO TNone TAN.

sample_df = pd.read_csv(' /kaggle/input/plant-pathology-20628-fgvc7/sample_submission.csv')

sample_df.head()

image_id healthy multiple_diseases

0 Test 0
1 Test 1
2 Test 2
3 Test_ 3
4 Test 4

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

rust

0.25

0.25

0.25

0.25

0.25

scab

0.25

0.25

0.25

0.25

0.25

IMAGE_DIR = '/kaggle/input/plant-pathology-2828-fgvc7/images’

test_df = pd.read_csv(

test_df.head(10)

.. /input/plant-pathology-20828-fgvc7/test.csv")
test_df['path'] = IMAGE_DIR + '/' + test_df['image_id'] +

.Jpg’

=

Xy /¥ — R Z &N

image_id
Test 0
Test_1
Test 2
Test 3
Test 4
Test 5
Test 6
Test 7
Test 8

Test 9

path
fkaggle/input/plant-pathology-2020-fgvc/ /images/Test_0.jpg
fkaggle/input/plant-pathology-2020-fgvc//images/Test_1.jpg
fkaggle/input/plant-pathology-2020-fgvcy/images/Test_2.jpg
fkaggle/input/plant-pathology-2020-fgvcy/images/Test_3.jpg
fkaggle/input/plant-pathology-2020-fgvc7 /images/Test_4.jpg
/kaggle/input/plant-pathology-2020-fgvc//images/Test_5.jpg
fkaggle/input/plant-pathology-2020-fgvc/ /images/Test_6.jpg
fkaggle/input/plant-pathology-2020-fgvcy/images/Test_7.jpg
fkaggle/input/plant-pathology-2020-fgvcy/images/Test_&8.jpg

fkaggle/input/plant-pathology-2020-fgvc?/images/Test_9.jpg



# A ~HDataset®4p L. CEFIAL TmodelDpredict () EFUH L TEERFAEETLET,

test path = test_dil‘path” ] values 7 2 b ldlabelh % L TNone lZ 58 E
# labelsld None’®= AL C Dataset®4hk.

test_ds = Plant_Dataset[image_filenames=test_path,llﬁhglgsﬂgng_]image_size=IMﬁGE_SIZE, batch_size=BATCH_SIZE,
augmentor=None, shuffle=False, pre_func=xcp_preprocess_input)

#predict()H'S FRITBIEERITI|.

preds = xcp_model_81.predict(test_ds)

+ Code + Markdown

preds_df = pd.DataFrame(preds)
preds_df.columns = ['healthy', 'multiple_diseases', 'rust', 'scab']
preds_df.head()

healthy multiple_diseases rust scab
0 1.052231e-05 0.000134 9.998443e-01 1.091581e-05
1 4.836722e-07 0.000093 9.999059%e-01 2.637625e-07
2 1.032351e-07 0.000002 7.365213e-08 9.999974e-01
3 9.992207e-01 0.000016 7.503788e-04 1.260714e-05

4 1.137724e-05 0.000193 9.997917e-01 4.101276e-06



# FRILITHRECE D=, BloEEDataF rame  ERk.
preds_df = pd.DataFrame(preds)

preds_df.columns
# T X ~HEDataFramelC_Fi2 TAR UiciEEDataFrame= S L. CHEFIBL TsubmitBDataFrame=4m L35,

submit_df = pd.concat([test_df['image_id'], preds_df], axis

submit_df.head()

image_id
Test D
Test 1
Test 2
Test 3

Test 4

[ "healthy",

healthy multiple_diseases

1.052257e-05

4.836722e-07

1.032351e-07

9.992207e-01

1.137724e-05

0.000154

0.000093

0.000002

0.000016

0.000193

‘'multiple_diseases’,

rust

9.998443e-01

9.999059e-01

7.365213e-08

7.503788e-04

9.997917e-01

scab

1.091581e-05

2.637625e-07

9.999974e-01

1.260714e-05

4.101276e-06

IRETBARE7Z+—~<y b&EcsvZ 7M1 IVICIERK
T v I)UIRHBEACSVZEER UTcE., F v D)LICIEH U, A MEE=EHER T D

+ Code
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submit_df.to_csv( submit_81.csv’, |index=False) |

‘rust’,

"scab’ ]

1)

Output (180KiB / 19.5GiB)

~ [ /kaggle/working
@M submit_Ol.csv

A O0— R4 5
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® Plant Pathology 2020 - FGVC7
You have 100 submissions remaining today. This resets in 8 hours.

Drag and drop file to upload

(e.g., .csv, .zip, .gz, .72)

Uploaded File

] submit_01.csv (105 KiB)
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Submission and Description Private Score @ Public Score @ Selected

submit_O1l.csv 0.91530 0.91184

@ Complete (after deadline) - now - First submission

FEETILAELTE
INANWR=IRFTA—=—BDFa—=7

. . # A Team Members Score Entries Last Solution
FEX  &E{t. Dropout,
Batch normalization
Augmentation D5k Alipay Tian Suan Securit R\
Transfer Learning 1 ~ 17 y Lab @ @ % 0.98445 s o4y B
2 ~ 94 Shenlan @ 0.98182 15 4y [
3 ~103 Clay ﬁ;\ 0.98089 7 4y [
4 ~ 61 Mack Tang x;‘ 0.98064 28 4y [
5 ~9  Profit! :D @ @ 0.98060 61 4y [
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