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4.1 Python 4R 4% i* 1 & Seaborn

Seaborn % python % Bl & ;% & > 2 matplotlib 5 A# 35k 1F 5§ * oh
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4.2 One-hot Encoding
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pooled Fully-connected 1

feature maps pooled  feature maps feature maps
feature maps

Outputs

pt Convolutional Pooling 1 Convolutional
layer 1 layer 2

Pooling 2
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import matplotlib.pyplot as plt

import pandas as pd

import seaborn as sns

import keras

import numpy as np

from keras.models import Seguential

from keras.layers import Dense, Conw2D , MaxPool2D , Flatten , Dropout , BatchNormalization
from keras.preprocessing.image import ImageDataGenerator

from sklearn.model_selection import train_test_split

from sklearn.metrics import classification_report,confusion_matrix
from keras.callbacks import ReducelLROnPlateazu
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train_df = pd.read_csv("D:/IIE/Project3/sign_mnist_train.csv™)
test_df = pd.read_csv("D:/IIE/Project3/sign_mnist_test.csv")
raw_data

pd.concat ([train_df,test df],axis=0)
w8 ?#l%)\ﬁgﬁﬁii\‘ﬁﬁiﬁ]
14 Seaborn % i i 7% 48
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plt.figure{figsize = (15,15)) # Label Count
sns.set_style("darkgrid")
sns.countplot(raw_data['label"])
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def datasplit(dataframe,ratiol,ratio2):

return dataframe[@:(round(len{dataframe)*(ratiol)))],dataframe[ (round(len({dataframe)*
.7,8.2)

train_all, validation_all, test_all =datasplit(raw_data,®

rEEE

train_x = train_all.drop{columns=["label"]).values
validation_x = wvalidation_all.drop(columns=["'label"]).values
test_x = test_all.drop(columns=["'label’]).values

#5EE

train_y = train_all["label'].values

validation_y = validation all[ label'].values

test vy = test_all['label’].values
print{len{train_x}, len{validation_x), len(test_x))
print{len{train_y)}, len{validation_vy), len(test_y))
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One-hot

it % @ 12 5 One-hot Encoding

from sklearn.preprocessing import LabelBinarizer

label_binarizer = LabelBinarizer()

train_y = label_binarizer.fit_transform{train_y)
validation_y = label_binarizer.fit_transform{validation_v)
test_y = label binarizer.fit_transform{test_v)
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train_y
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Bl 14 5 FRamdmims LE -

train_x_cnn = train_x.reshape(-1,28,28,1)
validation_x_cnn = walidation_x.reshape(-1,28,28,1)
test_x_cnn = test_x.reshape(-1,28,28,1)

Bl 14 78R 4 A2 2 A

d§ S4B LB R BRI AT 0~255 0 Bt Merd iy b 255
el i L B R R R AR R el 150 R RS T
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# Normalize the data

train_x = train_x / 255
validation_x = validation_x / 255
test x = test_x / 255

Bl 15 & 25558 7 &R

train_x

p—— array([[0.41960784, 0.4627451 , ©.49803922, ..., 0.8 , 0.79607843,

ain_x 0.79215636),
[0.62784314, 0.61568627, 0.61176471, ..., 0.40392157, 8.52941176,

array([[107, 118, 127, ..., 204, 203, 202], 0.58431373),
[155, 157, 156, ..., 1@3, 135, 149], [0.73333333, ©.7372549 , ©.7372549 , ..., 0.76470588, 0.76078431,

[187, 188, 188, ..., 195, 194, 195], 0. 764705203,
(155, 159, 163, ..., 222, 221, 221], [0.60784314, 0.62352941, 0.63921569, ..., 0.87058824, ©.86666667,
[145, 147, 148, ..., 181, 180, 180], o.seseeser), ; . eannat
[so. 14, 52, ... 169, 169, 16913, dtypesintsd) [0.56862745, 0.57647059, 0.58039216, ..., 0.70980392, 0.7@588235,

8.70588235),
[©.19687843, ©.85490196, ©.20392157, ..., 0.6627451 , ©.6627451 ,
2.6627451 1)
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datagen = ImageDataGenerator(
rotation_range=10,
zZoom_range = 9.1,
width_shift_range=0.1,
height_shift_range=0.1,
horizontal_flip=True,
vertical_flip=False)

datagen.fit(train_x_cnn)
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S olcs TS 2B Ak - s vk~ G X 5 0.5 2 Dropout ~ i f7

i

— e R A AR s 100 2 B B o o R A
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0.5 2 Dropout~:&i7— 8 B o AREBEF R T B SAbr » HFET
- FA G Adh 128 2 >4k ~ 0.5 2 Dropout & - A K g 24

o>k o Bt 24511\@]:".;? > CNN 7 % 2 HAc @) 18 -

model = Sequential()

model.add(Conv2D(25 , (3,3) , strides = 1 , padding = °same' , activation = ‘relu’ , input_shape = (28,28,1))
model.add(BatchNormalization())

model.add(MaxPool2D((2,2) , strides = 2 , padding = 'same’))

model.add(Conv2D(75 , (3,3) , strides = 1 , padding = 'same' , activation = 'relu'))
model.add(Dropout(@.5))

model.add(BatchNormalization())

model.add(MaxPool2D((2,2) , strides = 2 , padding = 'same’))

model.add(Conv2D(108 , (3,3) , strides = 1 , padding = 'same’' , activation = 'relu'))
model.add(Dropout(@.5))

model . add(BatchNormalization())

model.add(MaxPool2D((2,2) , strides = 2 , padding = "same’))

model.add(Flatten())

model.add(Dense{units = 128 , activation = 'relu’))

model.add(Dropout(8.5))

model.add(Dense(units = 24 , activation = 'softmax'))

model.compile(optimizer = 'adam® , loss = ‘categorical_crossentropy’ , metrics = ['accuracy'])
model . summary( )
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#& Activation Function > 4 softmax ~ ReLU -~ Sigmoid - ¥ 1 {¥ &= Activation

D
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ETINS

Z x o

Function % ReLU ¥ iz ] & dF > T R7 2 Sdic

Activation Function 35 ' #i 4 o

Activation Function 3= * 2 £

% 1
Activation Function Training Validation Testing
softmax 58.99% 78.12%| 74.62%
RelLU 90.89% 96.82%| 96.15%
Sigmoid 86.54% 67.15%| 67.13%

# ¥ 3 % Batch Size > &7 2% ‘' # = #& Batch Size > 4= 10,50, 100 - # 12
¥4 Batch Size 5 50 erpF iz A 2 b dF 0 FIN BT H S8R T £ 2 5

Batch Size 3=z v i %

% 2 Batch Size ¥ i3 v* iz £

Batch Size Training Validation Testing
96.15%

10[  90.89% 96.82%
50|  96.52% 98.71%| 98.46%
100  97.53% 98.17%| 97.31%

& F A Learning Rate » &~ % ' $#& = #& Learning Rate > 0.1 ~ 0.01 -

¥ 14 {8 7 Learning Rate 5 0.001 epF iz #-73) & Tbdd » FIP ixg 2

S Bk ¥ o % 3 5 Learning Rate &1z v i & o

# 3 Learning Rate 3= 17 \* #ic %
Training Validation Testing

Learning Rate

0.1  96.52% 98.71%| 98.46%
0.01]  93.59% 97.39%| 96.62%
0.001] 94.74% 99.49%| 99.24%

B 12 33 % Loss Function > * % 5% +* #& = f& Loss Function > 4~ 0.1 ~ 0.01 ~

10



0.001 ¥ 14 1% 5 Loss Function 5 0.001 crpF iz 7 £ T dods > F]p 5 H

% ¥k T_o % 4 5 Loss Function &% v i 4 o

% 4 Loss Function # iz \* f& 4

Loss Function Training Validation Testing

categorical crossentropy 94.74% 99.49%| 99.24%
binary crossentropy 99.49% 99.98%| 99.98%
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