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Data-preprocessing

° IRIS = pd.read csv('iris.csv')

IRIS.head()

I sepal length sepal width petal length petal width
0 5.1 3.5 1.4 0.2
1 4.9 3.0 1.4 0.2
2 4.7 3.2 1.3 0.2
3 4.6 3.1 1.5 0.2

4 5.0

3.6

1.4

0.2

class

Iris—setosa

Iris—setosa

Iris—setosa

Iris—setosa

Iris—setosa




Data-preprocessing

target = 'class'

features = list(iris.columns)
features.remove(target)

Class = iris[target].unique()

Class_dict = dict(zip(Class, range(len(Class))))
iris['target'] = IRIS[target].apply(lambda x: Class_dict[x])
lb = LabelBinarizer()
lb.fit(list(Class_dict.values()))
labels = lb.transform(iris[ 'target'])
y labels = []
for 1 in range(labels.shape[l]):
y _labels.append('y' + str(1i))
iris['y' + str(i)] = labels[:, 1i]



Data-preprocessing

7 2 B R AR E E M EI R E

train x, test x, train y, test y = train test split(IRIS[features], IRIS[y bin labels], train size=0.7, test size=(0.3, random state=()
return train x, test x, train y, test y, Class dict

E—EEENERFIR SO,

[73] print (Class_dict)

> {'Iris-setosa': 0, 'Iris-versicolor': 1, 'Iris-virginica': 2}
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Model Structure

[48] init = K.initializers.glorot uniform(seed=1)
adam = K.optimizers.Adam()
adagrad = K.optimizers.Adagrad()
model = K.models.Sequential()
model.add(K.layers.Dense(units=5, input_dim=4, kernel initializer=init, activation='relu'))
model.add(K.layers.Dense(units=6, kernel initializer=init, activation='relu'))
model.add(K.layers.Dense(units=3, kernel initializer=init, activation='softmax'))

model .compile(loss='categorical crossentropy', optimizer=adam, metrics=['accuracy'])
CNN parameter Value
Number of convolution layers 3
Activation function Relu
Loss function Categorical_crossentropy
Optimizer adam

Classification function of the output layer Softmax
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Model Improvement

1B MModel &5 E &

[95]

[75]

#EREE

init = K.initializers.glorot uniform(seed=1)

adam = K.optimizers.Adam()

adagrad = K.optimizers.Adagrad()

model = K.models.Sequential()

model.add(K.layers.Dense(units=10, input_dim=4, kernel initializer=init, activation='sigmoid'))
model.add(K.layers.Dense(units=3, kernel initializer=init, activation='softmax'))
model.compile(loss='categorical crossentropy', optimizer=adagrad, metrics=[ 'accuracy'])

Test Accuracy: 66.67%
#EBR

init = K.initializers.glorot uniform(seed=1)
adam = K.optimizers.Adam()
adagrad = K.optimizers.Adagrad()

model = K.models.Sequential()
model.add(K.layers.Dense(units=10, input dim=4, kernel initializer=init, activation='sigmoid'))

model.add(K.layers.Dense(units=15, input:dim=4, kernelZinitializer=init, activation='sigmoid')w

model.add(K.layers.Dense(units=3, kernel initializer=init, activatlion= sortmax ))
model.compile(loss='categorical crossentropy', optimizer=adagrad, metrics=['accuracy'])

Test Accuracy: 77.78%



Model Improvement

B Activation Function 2 Relu

[75]

[101]

#EFRRE

init K.initializers.glorot uniform(seed=1)
adam = K.optimizers.Adam()

adagrad = K.optimizers.Adagrad()

model = K.models.Sequential ()
model.add(K.layers.Dense(units=10, input _dim=4, kernel initializer=init, activation='sigmoid'})
model.add(K.layers.Dense(units=15, input_dim=4, kernel initializer=init,] activation='sigmoid'})
model.add(K.layers.Dense(units=3, kernel initializer=init, activation='softmax ))
model.compile(loss='categorical crossentropy', optimizer=adagrad, metrics=['accuracy'])

Test Accuracy: 77.78%

#EHREE

init K.initializers.glorot_uniform(seed=1)
adam K.optimizers.Adam()

adagrad = K.optimizers.Adagrad()

model = K.models.Sequential()
model.add(K.layers.Dense(units=10, input_dim=4, kernel_initializer=init,| activation='relu'))
model.add(K.layers.Dense(units=15, kernel initializer=init, |activation='relu'))
model.add(K.layers.Dense(units=3, kernel initializer=init, activation='softmax'))
model.compile(loss='categorical crossentropy', optimizer=adagrad, metrics=['accuracy'])

Test Accuracy: 93.33%




Model Improvement

WP EBEUnits > 10->5, 15->6

[101]

[83]

#EHREE

init = K.initializers.glorot uniform(seed=1)
adam = K.optimizers.Adam()

adagrad = K.optimizers.Adagrad()

model = K.models.Sequential()

model.add(K.layers.Densp(units=10,| input_dim=4, kernel_ initializer=init, activation='relu'))

model.add(K.layers.Denspe(units=15,| kernel initializer=init, activation='relu'))
model.add(K.layers.Dense(units=3, kernel initializer=init, activation='softmax'))
model.compile(loss='categorical crossentropy', optimizer=adagrad, metrics=['accuracy'])

Test Accuracy: 93.33%

#EBRRTY

init = K.initializers.glorot uniform(seed=1)
adam = K.optimizers.Adam()

adagrad = K.optimizers.Adagrad()

model = K.models.Sequential()
model.add(K.layers.Denj:(units=5, input dim=4, kernel initializer=init, activation='relu'))

model.add(K.layers.Den
model.add(K.layers.Dense(units=3, kernel initializer=init, activation='softmax'))
model.compile(loss='categorical crossentropy', optimizer=adagrad, metrics=[ 'accuracy'])

Test Accuracy: 95.56%

(units=6, [input_dim=4, kernel initializer=init, activation='relu'))



Model Improvement

FWBI{E# Adagrad 2 Adam
(83]  #ESVEE

init = K.initializers.glorot uniform(seed=1)

adam = K.optimizers.Adam()

adagrad = K.optimizers.Adagrad()

model = K.models.Sequential()

model.add(K.layers.Dense(units=5, input_dim=4, kernel_ initializer=init, activation='relu'))
model.add(K.layers.Dense(units=6, input dim=4, kernel initializer=init, activation='relu'))
model.add(K.layers.Dense(units=3, kernel initializer=init, activation='softmax'))

model.compile(loss='categorical crossentropy', optimizer=adagrad, |[metrics=['accuracy'])

Test Accuracy: 95.56%

[ ] #EBREE

init = K.initializers.glorot uniform(seed=1)

adam K.optimizers.Adam()

model = K.models.Sequential()

model.add(K.layers.Dense(units=5, input dim=4, kernel initializer=init, activation='relu'))
model.add(K.layers.Dense(units=6, kernel initializer=init, activation='relu'))

model.add(K.layers.Dense(units=3, kernel initializer=init, activation='softmax'))

model.compile(loss='categorical crossentropy'|, optimizer=adam, metrics=['accuracy'])

Test Accuracy: 97.78%




Improve Steps

Steps Accuracy
JR 48 model 66.67%
JR 48 model +/Z £ 66.67% ->77.78% ( 1M11.11)
o4 Activation 77.78% ->93.33% ( 1 15.55 )
o Units 93.33% ->95.56% ( 1°2.23 )

t Optimizer

95.56% ->97.78% ( 1°2.22 )




Model Training

Epochs = 100
batch = 1
import time Training Time = 11.573 sec

start_time = time.time()

b size = 1

epochs = 100

print("Starting training")

history = model.fit(train x, train y, batch_size=b size, epochs=epochs, shuffle=True, verbose=1)
print("Training finished \n")

print("--- %s seconds ---" % (time.time()-start time))

Epoch 96/100

105/105 [=======s=======================] — 0s lms/step - loss: 0.0811 - acc: 0.9524
Epoch 97/100
105/105 [=========s=s=s=ss==s=ss===s=========] — 0s lms/step - loss: 0.0310 - acc: 0.9810
Epoch 98/100
105/105 [=========s=s=s=s=s=ss==s==========] — 0s lms/step - loss: 0.0447 - acc: 0.9905
Epoch 99/100
105/105 [===s=s=ss=s====s=s===================] — (0s lms/step - loss: 0.0285 - acc: 0.9905
Epoch 100/100
105/105 [====s=s====s=s=s====s===============] — (0s 1lms/step — loss: 0.0412 - acc: 0.9714

Training finished

——= 11.572912693023682 seconds ——-—
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[26] #Eh iR R
eval = model.evaluate(test_x, test_y, verbose=0)
print ("Evaluation on test data: loss = %0.6f accuracy = %0.2f%% \n" % (eval[0], eval[l] * 100) )

[» Evaluation on test data: loss = 0.110360 accuracy = 97.78%

Test Accuracy: 97.78%



Testing Result

N\ I\

np.set printoptions(precision=4)

new = np.array([[6.1, 3.1, 5.1, 1.1]], dtype=np.float32)
predicted = model.predict(new)

print (" FIEETERIPOESFE: ")

print(new)

print ("\nfEHlIfsoftmax@=4: ")

print(predicted)

new _dict = {v:k for k,v in Class dict.items()}

print ("\nfRAIRVIERESA: )

print(new_dict[np.argmax(predicted)])
O PSR ES:
[[6.1 3.1 5.1 1.1]]

FEllfsoftmax[ME45
[[0.0063 0.9676 0.0261]]

TR

Iris-versicolor

Versicolor

D2 DG )T N 2A)

new = np.array([[2.2, 3.2, 3.1, 5.2]], dtype=np.float32)

predicted = model.predict(new)

print ("\nFAETERIMOER=H: ")

print(new)

print("\nfEH|lsoftmax[@E&: ")
print(predicted)

new_dict = {v:k for k,v in Class_dict.items()}

print ("\nFREINERS: ")

print(new_dict[np.argmax(predicted)])

PR L TR R PO -
[[2.2 3.2 3.1 5.2]]

BRI softmaxEl &4 :
[[0.0027 0.0378 0.9595]]

TRRIRERES

Iris-virginica

Virginica
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Conclusion & Future Work

Conclusion
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Future Work
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Thank you for your attention
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