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e [l784(28x28) BREZEIR
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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=8)
plt.figure(figsize = (15%,15)) # Label Count

sns.set_style("darkgrid™)
sns.countplot{raw_data['label*])
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def datasplit(dataframe,ratiol,ratio?):
return dataframe[8:(round(len{dataframe)}*(ratiol)))],dataframe[ (round(len{dataframe)*(ratiol} )} {round(l:
train_all, validation_all, test_all =datasplit(raw_data,0.7,0.2)

#EEEE

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

#5&E

train_y = train_all['labsl'].values

walidation_y = validation_all['label’].values
test_y = test_all['label'].values
print(len(train_x), len(wvalidation_x), len(test_x))
print{len{train_y), len{walidation_y), len{test_y})
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#£ H One-hot Encoding AU HIREERES _ 4RI
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train_y
from sklearn.preprocessing import LabelBinarizer array([[e, @, &, ..., 1, @, 8],
label binarizer = LabelBinarizer() (6, @, @, ..., 8, 8, B8],
train_y = label_binarizer.fit_transform(train_y) (@, @&, 4, ..., &, 8, 8],
validation_y = label_binarizer.fit_transform(validation_y) ey
test_y = label binarizer.fit_transform{test_y) [6, &, &, ..., 8, 8, 1],
ol l.r EJ 3 E_. :a.r El]_,
8, @, 9, » 8, 8, 8]])
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train_x

srray([[107, 118, 127,
[155, 157, 158,
[187, 183, 188,

[155, 1539, 163,
[145, 147, 143,
[ 58, 14, 52,

203,
133,
194,

, 221,
, 188,

1659,

2021,
1491,
1951,

2211,
188],
169]], dtype=inta4)

# Normalize the dota
= train_x / 255
validation_x = walidation_x f 255

train_x

test_x

train_x

array([[@.
8.

[e.

8.

[8.

8.

ey

[o.

@

[a.
8.
[e.
9.

= test_x / 255
41968734, ©.4627451 ,
792156856],

68734314, ©.61568627,
584313737,
73333333, 0.7372549 ,
7647@588],
60784314, ©.62352941,

.BEEEE66T],

56862745, B.57647859,
795882357,

19687843, ©.854909196,
6627451 11}

a.

a.

a.

2.

40583922,

61176471,

7372549 ,

63921569,

58@39216,

. 28392157,

a.8

a.48392157,

B.76473588,

a.87258824,

B.78983392

8.6627451

(=]

a.

796687343,
.52941178,

LTEaTE431,

.B6666667,

78588235,

6627451 ,
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datagen = ImageDataGenerator(

rotation_range=18,
zZoom_range = @.1,
width_shift_range=08.1,
height_shift_range=08.1,
horizontal flip=True,
vertical flip=False)

datagen.fit(train_x_cnn}
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pusle o AUSRHES RelLU

BIREHETER 75 - 1BXRIKE%R Categorical
Dropout /& - tEZ% 0.5 . B3%A 001

pusiel=

"

il

|
ilE
I

)
kM
[l
8

)
kM

)
kN

N2 T Y 77— ~ ' . ' . '
— = & %Z'E.'l 100 ar te reduction = p ='val accuracy’, pa — - -8

E%*ﬁ E%EFI Izl‘ITD = learning rate_reduction = ReduceLROnPlateau(monitor="val accuracy', patience = 2, min_lr=0.81)
model = Sequential()

— — ?\ - = model.add(Conv2D(25 , (3,3) , strides = 1 , padding = 'same’' , activation = 'relu’ , input_shape = (28,28,1)).

Dropout , ’ tb%—\% 0.5 model.add(BatchMormalization())
model.add(MaxPool2D((2,2) , strides = 2 , padding = "same'))

E \|/ ,=’ model.add(Conv2D(75 , (3,3) , strides = 1 , padding = 'same’' , activation = 'relu’))

E FA E model.add(Dropout(8.5))

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

— S Tr = S 7 ~ model.add(Conv2D(188 , (3,3) , strides = 1 , padding = 'same' , actiwvation = 'relu'))
= E@Tﬁt . Izu(:(éﬂjgﬂﬁ'l 128 nogel. add(Dropout (@.5))

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

DrOpOUt ’ tb%% 0.5 model.add(Flatten())

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

|
I

)
kN

model.add(Dropout(@.5) )

E/—H Iﬂj s ?$ z@mgﬂg 24 mo:e'_.add(lljense(L.r?iilzs = 24 , activation = 'sof‘trrex::-) .
H = mI 2\ model.compile{optimizer = 'adam' , loss = 'categorical_crossentropy® , metrics = ["accuracy'])

model. summary ()

)
kM
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FAZEZ Activation Function

58.99% 78.12% 74.62%
90.89% 96.82% 96.15%)
86.54% 6/7.15% 6/.13%
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U2 - S RGRE

90.89%

96.82%

96.15%

96.52%

98.71%

98.46%

97.53%

98.17%

97.31%
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s3%2 Learning Rate

U2 - S RGRE

96.52%

93.59%

98.71%

97.39%

98.46%

96.62%

94.74%

99.49%

99.24%
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94.74%

99.49% 99.24%

99.49% 99.98% 99.98%)
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precision
Class @ 1.88
Class 1 1.88
Class 2 1.88
Class 3 B.99
Class 4 1.88
Class 5 1.88
Class & 1.88
Class 7 B.95
Class § 1.88
Class 1@ 1.88
Class 11 1.88
Class 12 B.B&
Class 13 B.9%
Class 14 1.88
Class 15 1.88
Class 16 1.88
Class 1.88
Class B.99
Class B.99
Class 1.88
Class 1.88
Class 1.88
Class 1.88
Class 1.88

accuracy
macro avg B.99
weighted avg B.99

&
+

recall

HHERHEEDEEERSESESEEDSRE R

.99
.99
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fl-score
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112
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Thanks for listening
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