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image_id dx dx_type age sex localization path cell_type cell_type idx
HAM_ 0000118 1SIC_0027419 bkl histo 80.0 male scalp  CUsersiday/Deskiop\dataverse_files\HAM10000__ BETET kera“’f;:{'jﬁi 2
HAM_0000118 ISIC_0025030 bkl histo 0.0 male scalp C/Usersiay/Desktop\dataverse_files\HAM10000_ Benion keratosslike 2
HAM_0002730 ISIC_0026768 bk histo 80.0 male scalp  CUsersiday/Deskiop\dataverse_files\HAM10000__ BETET kera“’f;:{'jﬁi 2
HAM_0002730 ISIC_0025661 bkl histo 80.0 male scalp  CUsersiJay/Deskiop\dataverse,_files\HAM10000_ Benign kem“’fé;'jﬁg 2
HAM_0001466 [SIC_0031633 bkl histo 75.0 male ear CifUsers/Jay/Desktop\dataverse_files\HAM10000_.. Benign keratosis-like 2
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#matplotlib inline

import matplotlib.pyplot as plt

import numpy as np

import pandas as pd

import os

from glob import glob

import seaborn as sns

from PIL import Image

np.random.seed(4321)

from sklearn.preprocessing import label_binarize
from sklearn.metrics import confusion_matrix
import itertools

import tensorflow as tf

import keras

from keras.utils.np_utils import to_categorical # used for converting labels to one-hot-encoding
from keras.models import Sequential

from keras.layers import Dense, Dropout, Flatten, Conv2D, MaxPool2D

from keras import backend as K

import itertools

from keras.layers.normalization import BatchMormalization

from keras.utils.np_utils import to_categorical # convert to one-hot-encoding

from keras.optimizers import Adam
from keras.preprocessing.image import ImageDataGenerator

from keras.callbacks import ReducelLROnPlateau
from sklearn.model_selection import train_test_split
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base skin_dir = os.path.join('', 'dataverse files")
# Merging images from both folders HAMI1®E8@_ images_portl.zip and HAM1@60E6_images_part2.zip into one dictionary

imageid_path_dict = {os.path.splitext(os.path.basename(x))[e]: x
for x in glob(os.path.join(base_skin_dir, '*", "*.jpg'))}

# This dictionary is useful for displaying more human-friendly Labels Later on

lesion_type dict = {

‘nv': "Melanocytic nevi®,

‘mel’: 'Melanoma’,

'bkl': 'Benign keratosis-like lesions ',
*bee’: ‘Basal cell carcinoma®,

‘akiec': '"Actinic keratoses®,

‘vasc': "Vascular lesions’,

"df': 'Dermatofibroma’

}
len(imageid path_dict)

skin_df = pd.read_csv(os.path.join(base_skin_dir, 'HAM18@08_metadata.csv'))
# Creating New Columns for better readability

skin_df["path'] = skin_df['image_id"].map(imageid_path_dict.get)
skin df["cell type'] = skin df['dx’].map(lesion_type dict.get)
skin_df["cell type_idx'] = pd.Categorical(skin_df['cell _type']).codes
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skin_df.isnull().sum()

lesion_id
image_id

dx

dx_type

age 5
sex
localization
path

cell typs
cell type idx
dtype: intb4
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skin_df["age'].fillna((skin_df['age’].mean()), inplace=True)

skin_df.isnull().sum()

lesion_id
image_id

dx

dx_type

age

Sex
localization
path

cell type
cell type idx
dtype: inted
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4.3 EDA (Exploratory Data Analysis, EDA)
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x_train_o, x test_o, y_train_o, y_test_o = train_test_split(features, target, test_size=8.28,random_state=666)

x_train, x_validate, y_train, y_wvalidate = train_test_split(x_train, y_train, test_size = 8.1, random_state = 999)
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4.5 One-hot Encoding
5BV O AT TS TR AT R ARE 2 TR 7 One-hot

Encoding °
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# Perform one-hot encoding on the Llabels
y_train = to categorical(y _train o, num_classes = 7)
y_test = to_categorical(y_test_o, num_classes = 7)

46 FHE
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®_train = np.asarray(x_train_o[ "image'].tolist())
¥ _test = np.asarray(x_test o[ "image'].tolist())

¥ _train_mean = np.mean{x_ftrain)
¥ _train std = np.std(x_train)

¥_test _mean = np.mean(x_test)
®_test std = np.std(x_test)

x_train = (x_train - x train_mean)/x train std
¥ _test = (¥ _test - x test mean)/x_test std
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# With data augmentation to prevent overfitting

datagen

datagen.

= ImageDataGenerator(

featurewise_center=False, # set input mean to @ over the dataset
samplewise_center=False, # set each sample mean to @
featurewise_std_normalization=False, # divide inputs by std of the dataset
samplewise_std_normalization=False, # divide each input by its std
zca_whitening=False, # apply ZCA whitening

rotation_range=18, # randomly rotate images in the range (degrees, & to 188)
zoom_range = 8.1, # Randomly zoom image

width_shift_range=08.10, # randomly shift images horizontally (fraction of total width)
height_shift_range=0.16, # randomly shift images vertically (fraction of total height)
horizontal_ flip=True, # randomly flip images

vertical flip=True) # randomly flip images

fit(x_train)
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4.8 CNN #7322 *
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input_shape = (125, 188, 3)
num_classes = 7

model = Sequential()

model.add({Conv2D(32, kernel_size=(3, 3),activation="relu’,padding = 'Same’,input_shape=input_shape))
model.add(Conv2D(32,kernel_size=(3, 3), activation="relu',padding = 'Same’',)})
model.add(MaxPool2D(pool_size = (2, 2)))

model.add(Dropout(8.16))

model.add(Conv2D(32, kernel_size=(3, 3),activation="relu’,padding = 'Same’'})
model.add(Conv2D(32,kernel_size=(3, 3), activation="relu',padding = 'Same’,))
model.add(MaxPool2D(pool_size = (2, 2)))

model.add(Dropout(8.28))

model.add(Conv2D{64, (3, 3), activation="relu’,padding = 'same')
model.add(Conv2D(64, (3, 3), activation="relu’,padding = 'Same')
model.add(MaxPool2D(pocl_size=(2, 2})})

model.add (Dropout(8.25))

it

model.add(Flatten())

model.add(Dense (256, activation="relu’))
model.add({Dense(128, activation="relu’))

model.add (Dropout(8.4))
model.add(Dense(num_classes, activation="softmax'))
model.summary ()
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# Define the optimizer
optimizer = Adam(lr=0.8@l, beta_1-8.9, beta_2-8.999, decay=8.8, amsgrad=False)

# Compile the model
model.compile(optimizer = optimizer , loss = "categorical crossentropy™, metrics=["accuracy"])

# Set a Learning rate annealer
learning_rate_reduction = ReducelROnPlateau(monitor='val accuracy',
patience=4,
verbose=1,
factor=6.5,
min_lr=8.088601)
learning_rate_reduction
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BEFEEFRLLEAE 0§ LB K Activation Function » *F 3 " = f&
Activation Function > 4r softmax ~ ReLU ~ Sigmoid o ¥ 14
5 softmax ¥ i #-74] £ B AF> F]Pt R F B S 8K T4 1 5 Activation Function

Ttk oo

¥ & Activation Function

% 1 Activation Function 3%z +“ i %
Training Validation Testing
Softmax 0.7639 0.7319 0.7224
ReLU 0.6692 0.6633 0.6724
Sigmoid 0.7470 0.7157 0.7079

¥ i {7 Batchsize 2 % -
¥ 12 18 & Batch size & 100 e0pF i 73] & R d4F > F)t

Batch size 3™/ W i & o

% 2 Batch size :®ip W i £

AR Y V= 48 Batchsize> i A % 10~50~100-¢
FFERSBR A2 5

Training Validation Testing
10 0.7639 0.7319 0.7224
50 0.7973 0.7543 0.7448
100 0.8110 0.7618 0.7619

# ¥ i {7 Neuron # &> 247 7 v # % F 2. Neuron £ F > i& B 5 {32,32,64}~

{32, 64, 64} ~ {64, 64, 64} ~ {64, 64, 32} ~ {64, 32, 32} ~ {32,32,32} o ¥ "1 {H A
Neuron *% 3 ‘S;}i/é] AL {32,32, 64 epFiE A AR BT o PR R H 2
Bk 7o £ 3 5 Neuron 3® i v fin & o
# 3 Neuron iz W i 4
Training Validation Testing
32,32, 64 0.8110 0.7618 0.7619
32, 64, 64 0.8003 0.7656 0.7554
64, 64, 64 0.7882 0.7606 0.7564
64, 64, 32 0.7825 0.7593 0.7564
64,32, 32 0.7786 0.7556 0.7613
32,32,32 0.7690 0.7592 0.7607
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