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Configuration Manual

Bellana Tirupati Patro
Student ID: 18196551

1 Hardware/Software Requirements

1.1 Hardware Requirements

Laptop Lenovo ldeapad 330

RAM 8GB

Graphics Processing Unit(GPU) Nvidia GTX 960 -2GB

1.2 Software Requirements

Operating System Windows 10

Programming Tools Jupyter Notebook, Python Version 3, Anaconda

Graphics Processing Unit(GPU) Nvidia GTX 960 -2GB

2 Data Gathering

Data Gathering is done for this research project using Kaggle API.

Step 1: Install the Kaggle in Jupyter Notebook.

@ localhost:8888/notebooks/Untitled30.ipynb?kernel_name=python3 Q ¥
: Jupyter Untitled30 Last Checkpoint: 4 minutes ago  (unsaved changes) ? Logout
File Edit View Insert Cell Kernel Widgets Help Trusted | Python 3 O

B+ = @B 4+ & HRun B C P code v | m

In [2]: pip install kaggle

Collecting kaggle

Downloading https://files.pythonhosted.org/packages/62/ab/bb20f9b%e24f9a6250f95a432F8d9a7d745F8d24039d7a5a6eaadb7783ba/kagg
le-1.5.6.tar.gz (58kB)
Requirement already satisfied: urllib3<1.25,>=1.21.1 in c:\users\tirup\anaconda3\lib\site-packages (from kaggle) (1.24.2)
Requirement already satisfied: six>=1.18 in c:\users\tirup\anaconda3\lib\site-packages (from kaggle) (1.12.0)
Requirement already satisfied: certifi in c:\users\tirup\anaconda3\lib\site-packages (from kaggle) (2019.6.16)
Requirement already satisfied: python-dateutil in c:\users\tirup\anaconda3\lib\site-packages (from kaggle) (2.8.0)
Requirement already satisfied: requests in c:\users\tiruplanaconda3\lib\site-packages (from kaggle) (2.22.0)
Requirement already satisfied: tgdm in c:\users\tirup\anaconda3\lib\site-packages (from kaggle) (4.32.1)
Collecting python-slugify (from kaggle)

Downloading https: es.pythonhosted.org/packages/9f/42/e336T96a8b6007428dT772d0d159b8eeeb2f181159324931150660402c0/pyth
on-slugify-4.6.1.tar.gz
Requirement already satisfied: chardet<3.1.8,5=3.8.2 in c:\users\tirup\anaconda3\1lib\site-packages (from requests->kaggle)
(3.0.4)
Requirement already satisfied: idna<2.9,»=2.5 in c:\users\tirup\anaconda3\lib\site-packages (from requests-kaggle) (2.8)
Collecting text-unidecode>=1.3 (from python-slugify->kaggle)

Downloading https://files.pythonhosted.org/packages/a6/a5/cBb6463d3824Fe3fde30dbbSel f687b291608F3473681bbf7dabbf5as87d7 /text
_unidecode-1.3-py2.py3-none-any.whl (78kB)
Building wheels for collected packages: kaggle, python-slugify
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In [2]: kaggle




Step 2: Login to Kaggle.com using your credentials.
Step 3: Goto My Account page.

Step 4: Click on “Create New API Token”

& C & kaggle.com/tpatro/account
= kagg|e Q, Ssearch
@ Home Home Competitions Datasets Notebooks Discussion —ses
lQJ - t Email Address
Compete
F tirupati.patro071291@gmail.com
fM Data
<> Notebooks Phone Verification
Verified
& Discuss
& Courses Email Preferences
@ Jobs Your email preferences can now be controlled on the Notification settings page.
v More
Recently Viewed Using Kaggle's beta AP, you can interact with Competitions and Datasets to downloac
s« RSNA Intracranial Hem... command line. Read the docs
B  SVM for Multiclass Cla... Expire API Token

@ kerasEfficientnetb4 fo..

B AutoEncoder with SV.. Quota
Private Datasets 0B/100GB

Step 5: The kaggle.json file is downloaded in Downloads folder of local machine.

Step 6: Copy this kaggle.json file from Dowloads folder to .kaggle folder present in Users folder inside C: drive
of your local machine.
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Step 7: Goto dataset page by clicking on this link https://www.kaggle.com/c/rsna-intracranial-hemorrhage-

detection/data

Step 8: Scroll down a bit and click on the link as per screenshot below.

= C & kaggle.com/c/rsna-intracranial-hemorrhage-detection/data

= kagg|e Q Search

@ Home Qverview Data Notebooks Discussion Leaderboard Rules  Team My Submissions Late Submission
S

' Compete

f Data What files do | need?

<> Notehooks This is a two-stage challenge. You will need the images for the current stage - provided as stage_2_test.zip. You will also need the
training data - stage_2_train.csv - and the sample submission stage_2_sample_submission.csv, which provides the [Ds for the test set,

@ Discuss as well as a sample of what your submission should look like.
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https://www.kaggle.com/c/rsna-intracranial-hemorrhage-detection/data
https://www.kaggle.com/c/rsna-intracranial-hemorrhage-detection/data

Step 9: Goto Anaconda Prompt and paste the command: kaggle competitions download -c rsna-intracranial-
hemorrhage-detection and click enter .(refer the screenshot below).

B Anaconda Prompt (Anaconda3) - kaggle competitions download -c rsna-intracranial-hemorrhage-detection — O X

nels, k,config}
command

: _LISE'S \tirup>kaggle -h
[-h] [-v] {competitions,c,datasets,d,kernels, k,config}

ptional arguments:
-h, help show this help message and exit
-v, --version show program's version number and exit
ommands :
{competitions,c,datasets,d, kerne
Use one of
CDmthltlDl‘h {list, files, download, submit, submissions, leaderboard}
, create, version, init, metadata, status}
config , ]
competitic Commands r ed to K e competitions
datasets Commands related to datasets
<) Commands related to K kernels
config Configuration setting

base) C:\Users\tirup>kaggle competitions download -c rsna-intracranial-hemorrhage-detection
ownloading rsna-intracranial-hemorrhage-detection.zip to C:\Users\tirup

| 1.416/181G [82:34<3:35:24, 14.9MB/s]

Step 10: The dataset starts downloading in Zip folder inside Windows folder in C drive.
(refer the screenshot below).

» = | Extract tirup

“ Home Share View Compressed Folder Tools

¥ - -
Cut Mew item Open =
Py x |J ] v =8 op

= |
=| < Wi Copy path 4: T | Easy access ™ - Edit
Quick Copy Paste S Move Copy  Delete Rename MNew Properties i
access Aste shorteu tor  to~ © falder - & History
Clipboard Organize MNew Open
« v » This PC » Windows (C:) > Users > tirup
Name Date modified Type

# Quick access

_— .

g

ﬂ rsna-intracranial-hemorrhage-detection 6,/08/2020 00:01 WinRAR ZIP archive



3 Code Structure

» ThisPC » Downloads > Thesis Code

Name Date ’nod'f'\e/d Type Size
» ﬂ Random Forest Classifieripynb 16/08/2020 18:01 IPYME File 139 KB
|_| Sparse Autoencoder SVM.ipynb 16/08/2020 17:01 IPYNB File 35 KB
. [ ] PCA and SVM.ipynb 16/08/2020 15:48 IPYNB File 22 KB
” [] CNN.ipynb 16/08/2020 07:19 IPYNB File 33 KB
ol |j ImageConversiontoPNG.ipynb 16/08/2020 04:50 IPYNE File 4 KB

4 Data Conversion

Step 1: Unzip the data set downloaded to any specific folder you need.

Step 2: Upload the thesis code folder to jupyter notebook and open ImageConversiontoPNG.ipynb to jupyter
notebook.

Step 3: Change the path for reading the DICOM file and change the path for storing the PNG file in
ImageConversiontoPNG.ipynb.( Refer the screenshot below)

ocalhost: notebooks/ImageConversionto Apyn
O (@ localhost:8888/ books/ImageC i PNG.ipynb
: Jupyter ImageConversiontoPNG Last Checkpoint: a few seconds ago (autosaved)

File Edit View Insert Cell Kernel Widgets Help

D+ = @A B ¥ MRin B C W Code v @

In [4]:

#Directory for reading the DICOM file
directory dicom = 'E:/rsna-intracranial-hemorrhage-detection/stage 2 train’

#Directory for storing the PNG fiiﬂ
directory_png = 'E:/rsna-intracranial-hemorrhage-detection/stage_2_train_png'

&

In [6]: #Libraries

Step 4: After replacing the directory paths, import the necessary libraries.



In [8]: | #Libraries

import os

import pydicom

import cv2

import glob

import multiprocessing as mp
import numpy as np

Step 5: Run the remaining part of the code.

In [ ]: | # Functions

def window_image(img, window_center, window_width, intercept, slope):
img = (img * slope + intercept)
img_min = window_center - window_width // 2
img_max = window_center + window_width // 2
img[img < img_min] = img_min
img[img > img_max] = img_max

return img

def get_first_of_dicom field_as_int(x):
if type(x) == pydicom.multival.Multivalue:
return int(x[@])
else:
return int(x)

def get_windowing(data):
dicom_fields = [data[('@@28', '1850°)].value, # window center
data[('ee28', '1051°)].value, # window width
data[('ee28', '1852")].value, # intercept
data[('@028', '1853°)].value] # slope
return [get_first_of_dicom_field_as_int(x) for x in dicom_fields]

def convert_to_png(decm_in):

dicomimage = pydicom.dcmread(dcm_in)

window_center, window_width, intercept, slope = get_windowing(dicomimage)

img = pydicom.read_file(dcm_in).pixel_array

img = window_image(img, window_center, window_width, intercept, slope)

cv2.imwrite (os.path.join(directory_png, os.path.basename(dcm_in)[:-3] + "png”), img)

# Extract images in parallel

dicom = glob.glob{os.path.join(directory_dicom, "*.dcm'})

type(dicom)

print(dicom)

len({dicom)

import dask as dd

all_images = [dd.delayed(convert_to_png)(dicom[x]) for x in range(len{dicom))]
dd.compute(all_images)

Step 5: The image starts getting converted to PNG in the corresponding folder. (Refer
Screenshot below)
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5 Executing Sparse autoencoder and SVM Model

Step 1: Open the sparseautoencoder and SVM.ipynb from Thesis code folder.

Step 2: Set the path in the code from where data labels and PNG images are read.

In [2]:

#0at tha pot
#5et the path w

re the csv file is located

csv_path = ("E:/rsna-intracranial-hemorrhage-detection/stage_1 train.csv”)

[ &

-
=
ag
=
o
+
=
[

Step 3: Reading the train label file and creating a dataframe.

0 [4]: inport pandas as pd
inport numpy as np
train df = pd.read csv(csv path)
train df['filenane'] = train df['10"].apply(lambda st: "I " + st.split(" ')[1] + ".png")
train df'type'] = train df['I0'].apply(lanbda st: st.split(" ")[2])
train df head|)



Step 4: Creating a dataframe by checking the filename from labels dataframe and checking if the file exists for
50,000 images in the Image folder

In [39]: | # Creating a dataframe by checking the filename from Labels dataframe and checking if the file exists in the Image folder

import os
Total_images=5000a
sample_files = np.random.choice(os.listdir{imgpath), Total_images)
print(len(sample_files))
sample_df = train_df[train_df.filename.apply(lambda x: x.replace('.png’, '.png')).isin(sample_files)]
sample_df = sample_df[['Label’, 'filename', 'type®]].drop_duplicates().pivot(
index="filename', columns='type', values='Label').reset_index()
#sample_df = train_df{train_df.filename.apply(lambda x: x.replace(’.png’, ".png')).isin(sample files)]
#sample_df = sample_df[[ 'Label’, ‘filename', ‘type']].drop_duplicates()
print(sample_df.chape)
sample_df.head()

sample df = sample_df[sample_df["filename"].isin{os.listdir(imgpath))]
print(sample_df.shape)
sample_df.head()

Step 5: Splitting the label data frame created into test and train labels data frame.

In [93]: from sklearn.model selection import train_test split

train_label, test label = train_test split(sample df, test size=0.2)
print(train_label.shape)

print(test_label.shape)

arraylistl=list(train_label.index.values)

print{len(arraylistl))

arraylist2=list(test label.index.values)

print{len(arraylist2))

Step 6: Import libraries for loading training image and convert to numpy array

from keras.preprocessing.image import ImageDataGenerator, array_to_img, img_to_array, load_img
import PIL

Step 6: After splitting the label dataframe, read filename and from numpy array for training images.

In [95]:  from keras.preprocessing import image
all _images=[]
for i in arraylistl:
file = train_label.loc[i]["filename"]
if(os.path.isfile(imgpath+file)):
img = image.load img(imgpath+file, target size=(128,128))
img = image.img_toc_array(img)
all images.append(img)
print{len{all_images))
print{len{train_label))

Trainimagearray=np.array(all images)



Step 7: Loading image for testing data and converting to numpy array

3]:  test_images=[]
for j in arraylist2:
file =test_label.loc[j]["filename"]
if(os.path.isfile(imgpath+ file)):
img = image.load_img(imgpath+file, target_size=(128,128))
img = image.img_to_array{img)
tast_images.append(img)
print(len(test_images))
print(len(test_label)})

In [99]: Testimagearray=np.array(test images)

Step 8: One hot encoding for train and test labels

#converting encoded data to categories, one hot encoded data provided in the datas

def label img(label arr):
labels=[]
for i in range(len(label arr)):
if (label arr[i][8]==0):
labels.append("Normal™)
elif (label arr[i][1]==1):
labels.append("Epidural™)
elif (label arr[i][2]==1):
labels.append("Intraparenchymal™)

elif (label arr[i][3]==1):
labels.append("Intraventricular")

elif (label arr[i][4]==1):
labels.append("Subarachnoid")
else:
labels. append (" Subdural™)
return labels

train_label=np.array(train_label)
train_label= label img(train_label)

test_label=np.array(test_label)
test label= label img(test label)
test_label

Step 9: Normalize the pixel values of training and testing image numpy arrays



In [38]: # Normalize the pixels
Trainimagearray = Trainimagearray/255.
Testimagearray = Testimagearray/255.

Step 10: Building the encoder part of the auto encoder

|: | # Modelling the autoencoder with keras Library
from keras import regularizers
from keras.layers impert Dense, Activation, Embedding, concatenate, Flatten, Input
from keras.models import Model

# the encoder part
encoder_input = Input(shape=(2352,))

encoded = Dense(2008, activation='relu')(encoder_input)
encoded = Dense(588, activation='relu',
activity_regularizer=regularizers.11(18e-18))(encoded)
encoded = Dense(580, activation='relu',
activity regularizer=regularizers.l11(18e-18))(encoded)
encoded = Dense(386, activation='sigmoid',

activity regularizer=regularizers.11(18e-18))(encoded)

Step 11: Building the decoder part of autoencoder

[n [33]:
# Decoder Part of the autoencoder
decoded = Dense(588, activationz='relu')(encoded)
decoded = Dense(588, activationz='relu')(decoded)
decoded = Dense(2208, activation="relu')(decoded)
decoded = Dense(2352,) (decoded)

# this model maps an input to its reconstruction
autoencoder = Model(encoder input, decoded)

Step 12. Fitting the autoencoder

|: | # Fitting the model
autoencoder.compile(optimizer="adam', loss='mse')

autoencoder.fit(X_train, X_train, epochs=58, batch size=28, validation_data=(X test, X test))

Step 13: Retrieving the encoded image from autoencoder.

38]: # retrieving the encoded training image from auteo encoder
Encodeimagetrainz=encoder.predict(X train)

2]:  # retrieving encoded image for testing images
Encodeimagetest=encoder.predict(X _test)

10



Step 14: Training the SVM classifier and predicting for training set of images.

4]: # Training the SVM classifier with encoder training images
from sklearn.svm import SVC
svm = SVC(kernel="rbf', probability=True, random state=@, gamma=.01, C=1)

# it model
SVMmodel=svm.fit(Encodeimagetrain, train_label)

5]: | # Testing the 5WM classifier with encoded image of test image array
SVMPredict=5VMmodel.predict (Encodeimagetest)

Step 15. Accuracy of the Model

1: | # Accuracy of the model
from sklearn.metrics impert accuracy_score
# calculate accuracy
accuracy = accuracy_ score(test label, SVMPredict)
print{'Model accuracy is: ', accuracy)

Step 16: Generating the confusion matrix.

: from sklearn.metrics import confusion_matrix,classification_report
matrix=confusion_matrix(test_label,SVMPredict, labels=['Any’, 'Normal','Epidural’,'Subdural’,'Intraparenchyma
print(matrix)

Step 17. Classification report for precision, recall and f1 score

[48]: report = classification report(test label,SVMPredict,labels=['Any’,'Normal','Epidural’,'Subdural','Intraparenchymel',’ Intraventr
print('Classification report : \n',report)

6 Executing the PCA and SVM Model

Step 1: Open the PCA and SVM.ipynb from Thesis code folder.

Step 2: Set the path in the code from where data labels and PNG images are read.

In [2]:
#5et the path where the csv file is located
csv_path = ("E:/rsna-intracranial-hemorrhage-detection/stage_1 train.csv”)

# Set the directory where converted PNG images are stored
imgpath = ("C:/Users/tirup/Downloads/trainimagespng/stage_1_train_png_224x/")

Step 3: Reading the train label file and creating a dataframe.

11



0 [4]: inport pandas as pd
inport numpy as np
train df = pd.read csv(csv path)
train df[ filenane'] = train df['10'].apply(lanbda st: "ID " + st.split(" ")[1] + ".png")
train df'type'] = train df['I0'].apply(lanbda st: st.split(" ")[2])
train df head|)

Step 4: Creating a dataframe by checking the filename from labels dataframe and checking if the file exists for
50,000 images in the Image folder

In [39]: | # Creoting o dotaframe by checking the filename from Labels dataframe and checking if the file exists in the Image folder

import os
Total_images=5000a
sample_files = np.random.choice(os.listdir{imgpath), Total_images)
print(len(sample_files))
sample_df = train_df[train_df.filename.apply(lambda x: x.replace('.png’, '.png')).isin(sample_files)]
sample_df = sample_df[['Label’, 'filename', 'type®]].drop_duplicates().pivot(
index="fil : lumns=" e', wvalues='Label').reset_index()
#sample_df = i f name.apply(lambda x: x.replace(’.png’, ".png')).isin(sample files)]
#sample_df mple_df([ ilename’, “type']].drop_dupli )
print(sample_df.chape)
sample_df.head()

sample df = sample_df[sample_df["filename"].isin{os.listdir(imgpath))]
print(sample_df.shape)
sample_df.head()

Step 5: Splitting the label data frame created into test and train labels data frame.

In [93]: from sklearn.model selection import train_test split

train_label, test label = train_test split(sample df, test size=0.2)
print(train_label.shape)

print(test_label.shape)

arraylistl=list(train_label.index.values)

print{len(arraylistl))

arraylist2=list(test label.index.values)

print{len(arraylist2))

Step 6: Import libraries for loading training image and convert to numpy array

from keras.preprocessing.image import ImageDataGenerator, array_to_img, img_to_array, load_img
import PIL

Step 6: After splitting the label dataframe, read filename and from numpy array for training images.

12



In [95]: from keras.preprocessing impert image
all_images=[]
for 1 in arraylistl:
file = train_label.loc[i]["filename"]
if(os.path.isfile(imgpath+file)):
img = image.load img(imgpath+file, target size=(128,128))
img = image.img_to_array(img)
all images.append(img)
print(len{all_ images))
print(len({train_label))

Trainimagearray=np.array(all images)

Step 7: Loading image for testing data and converting to numpy array

3]:  test _images=[]
for j in arraylist2:
file =test label.loc[j]["filename"]
if(os.path.isfile(imgpath+ file)):
img = image.load img(imgpath+file, target size=(128,128))
img = image.img_to_array(img)
test images.append{img)
print(len(test images))
print(len(test_label))

In [99]: Testimagearray=np.array(test images)

Step 8: One hot encoding for train and test labels

#converting encoded data to categories, one hot encoded data provided in the datas

def label_img(label_arr):
labels=[]
for i in range(len(label_arr}):
if (label_arr[i][©®]==0):
labels.append("Normal™)
elif (label_arr[i][1]==1):
labels.append("Epidural™)
elif (label_arr[i][2]==1):
labels.append("Intraparenchymal™)

elif (label_arr[i][3]==1):
labels.append("Intraventricular")

elif (label_arr[i][4]==1):
labels.append("Subarachnoid™)
else:

labels.append("Subdural™)
return labels

train_label=np.array(train_label)
train_label= label_img(train_label)

13



Step 9: Reshaping to one dimension vector for 128*%128*3= 49152

Trainimagearray=Trainimagearray.reshape(len(Trainimagearray)),49152)
152

Testimagearray=Testimagearray.reshape(len(Testimagearray),49
Trainimagearray.shape

Step 10:

Applying the model:

from sklearn.decomposition import PCA
pca = PCA(n_components=388)
pca.fit(Trainimagearray)

data pca = pca.transform(Trainimagearray)
test pca=pca.transform(Testimagearray)

test label=np.array(test label)
train_label=np.array(train_label)

train_label
from sklearn.svm import SVC
svm = SVC(kernel="linear', probability=True, random_state=42)

# it model
SVMmodel=svm.fit(data pca, train_label)

:  SVMPredict=SVMmodel.predict(test pca)

Step 11: Accuracy,confusion matrix and classification report:

SVMPredict=SVMmodel.predict(test_pca)

from sklearn.metrics impert accuracy_score

# calculate accuracy

accuracy = accuracy_score(test_label, SVMPredict)
print('Model accuracy is: ', accuracy)

from sklearn.metrics import confusion_matrix,classification_report
matrix=confusion_matrix(test_label,SVMPredict, labels=['Normal','Epidural’,'Subdural','Intraparenchymal’,’Intraventricular’,'Subi
print(matrix)

3

report = classification_report(test_label,SVMPredict,labels=['Normal', 'Epidural’,'Subdural’,'Intraparenchymal’,’'Intraventricular
print('Classification report : \n',report)
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7 Executing CNN Model

Step 1: Repeat step 1 to step 7 from previous section 5.

Step 2: Perform one hot encoding for labels.

In [11]: #converting encoded data to categories, one hot encoded data provided in the dataset
import pdb
def label_img(label_arr):
labels=[]
for i in range(len(label arr)):
if (label arr[i][@]==0):
labels.append(@)
elif (label arr[i][1]==1):
labels.append(1)
elif (label arr[i][2]==1):
labels.append(2)

elif (label arr[i][3]==1):
labels.append(3)

elif (label_arr[i][4]==1):
labels.append(4)
else:
labels.append(5)
return labels

In [12]: dimport sys
test _label= label img(np.array(test label))
train_label=z label img(np.array(train_label))
train_labelznp.array(train_label)
test_label=np.array(test_label)

Step 3: Normalize the pixels in an image.

1: | # Nermalize the pixels in an image
Trainimagearray = Trainimagearray/255.
Testimagearray = Testimagearray/255.

Step 4: import libraries for CNN model
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# import Libraries for CNN model

from keras.layers import MaxPool2D
import keras

from keras.layers import MaxPooling2D
from keras.models impert Sequential
from tensorflow import keras

from keras.layers import Conv2D

Step 5: Building the CNN Model.

#Building the model

model = Sequential([
Conv2D(16, (3, 3), activationz'sigmoid', input_shape=(224,224, 3)),
MaxPooling2D(2, 2),

Conv2D(32, (3, 3), activation='sigmoid')},
MaxPooling2D(2, 2),

Conv2D(64, (3, 3), activationz='sigmoid'),
Conv2D(64, (3, 3), activationz='sigmoid')},
MaxPooling2D(2, 2),

Conv2D(128, (3, 3), activationz='sigmoid'),
Conv2D(128, (3, 3), activation='relu'),
MaxPooling2D(2, 2),

Dropout(©.58),

Flatten(),
Dense(512, activationz='relu'),
Dense(6, activation='softmax')

1

model.compile(optimizer="sgd', loss='sparse_categorical crossentropy', metrics =['accuracy'])

Step 6: Fitting the model.

3]: # fitting the model
Model=model.fit(Trainimagearray, train_label, epochs=58,verbosez1, batch sizez=28, validation_dataz(Testimagearray, test label))

8  Executing the Random Forest Classifier.

Step 1: Follow the steps from 1 to 9 used in Section 5.
Step 2: Generate the random forest classifier

:  from sklearn.ensemble import RandomForestClassifier
rf = RandomForestClassifier(n_estimators=18)
rf.fit(Trainimagearray,train_label)

# Predictions on training and validation
y_pred_train = rf.predict(Testimagearray)

# training metrics

from sklearn.metrics import accuracy_score

# calculate accuracy

accuracy = accuracy_score(test_label, y_pred_train)
print('Medel accuracy is: ', accuracy)
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Step 4. Generate the confusion matrix using sk learn library

from sklearn.metrics impeort confusion_matrix,classification_report
matrix=confusion_matrix(test_label,y pred, labels=['Mormal','Epidural’,’Subdural’,'Intraparenchymal’,'Intraventricular’,'Subaracl
print(matrix)

Step 4. Create the classification report for evaluation metrics like precision, recall, f1score.

|:  from sklearn.metrics import classification_report
report = classification_report(test_label,y pred train,labels=['Any','Normal', 'Epidural’,'Subdural’,'Intraparenchymal’,'Intraven
print('Classification report : \n',report)
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