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Neural Networks
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Demand Prediction
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Demand Prediction
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Demand Prediction
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Demand Prediction
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Multiple hidden layers
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Face recognition
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Car classification
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source: Convolutional Deep Belief Networks for Scalable Unsupervised Learning of Hierarchical Representations
by Honglak Lee, Roger Grosse, Ranganath Andrew Y. Ng
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Neural network layer
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Neural network layer
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More complex neural network
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More complex neural network
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Notation
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Handwritten digit recognition
Digitimages
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Handwritten digit recognition
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TensorFlow implementation

Inference in Code



ACoffee roasting
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X = np.array([[200.0, 17.0]])
layer 1 = Dense(units=3, activation=¢sigmoid’)
al = layer 1(x)




Build the model using TensorFlow
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X = np.array([[200.0, 17.0]])
layer 1 = Dense(units=3, activation=¢sigmoid’)
al = layer 1(x)

layer 2 = Dense(units=1, activation=¢sigmoid’)
a2 = layer_2(al)
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Model for digit classification
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X = np.array([[9.0,...245,...240...0]])
layer 1 = Dense(units=25, activation=‘sigmoid’)
al = layer_ 1(x)




Model for digit classification
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X = np.array([[9.0,...245,...240...0]])
layer 1 = Dense(units=25, activation=‘sigmoid’)
al = layer_ 1(x)

layer 2 = Dense(units=15, activation=‘sigmoid’)
a2 = layer_ 2(al)




Model for digit classification

X = np.array([[9.0,...245,...240...0]])
layer 1 = Dense(units=25, activation=‘sigmoid’)
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Model for digit classification

X = np.array([[9.0,...245,...240...0]])
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Feature vectors

temperature| duration Good coffee?
(Celsius) (minutes) (1/0)
200.0 17.0 1
425.0 18.5 0

X = np.array([[Ree.0, 17.0]])
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4 x 2 matr X

x = np.array([[1, 2, 3],

g [4, 5, 6]])
[[1, 2, 3],

[4, 5, 6]]

X = np.array([[0.1, 0.2],
[-3.0, -4.0,],
[-0.5, -0.6,],
[7.0, 8.0,]])

[[0.1, 0.2],
[-3.0, -4.0,],
[-6.5, -0.6,],
[7.0, 8.0,]]

Py arrays
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Note about numpy arrays

x = np.array([[200, 171]) [200 17] 1x?2
X = np.array([[200], [2()0 2x1
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X = np.array([200,17])
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Feature vectors

temperature| duration Good coffee? x = np.array([[200.0, 17.0]]) <—
(Celsius) (minutes) (1/0) [[200.0, 17.0]]
~.200.0 17.0 1
425.0 185 0 1x2

[200.0 17.0]



Activation vector
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X = np.array([[200.0, 17.0]])

layer 1 = Dense(units=3, activation=¢sigmoid’)
' al = layer_1(x)

>[C02,0.%,0.3]1 1 x 3 matrix
tf.Tensor([[0.2 0.7 ©.3]], shape=(1, 3), dtype=float32)

al.numpy()
array([[1.4661001, 1.125196 , 3.2159438]], dtype=float32)




Actﬂation vector
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layer 2 = Dense(units=1, activation=‘sigmoid’)

a2 = layer_2(al)

S [([0.9]] <«

tf.Tensor([[0.8]], shape=(1, 1), dtype=float32)

a2.numpy()

array([[0.8]], dtype=float32)

1x1
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What you saw earlier

—> X = np.array([[200.0, 17.0]])
3[2] —> layer_1 = Dense(units=3, activation="sigmoid")
= — al = layer_1(x)

—> layer_2 = Dense(units=1, activation="sigmoid")
—> a2 = layer_2(al)



Building a neural network architecture
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layer 1 = Dense(units=3, activation="sigmoid")

layer 2 = Dense(units=1, activation="sigmoid")

er2
model = Sequential([layer_ 1, layer 2]) lay

X = np.array([[200.0, 17.0],
[120.0, 5.0],
[425.0, 20.0], %2
[212.0, 18.0])

y = np.array([1,0,0,1])

model.compile(...)
model.fit(x,y)

model.predict(x_new)
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Digit classification model
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Dense(units=25, activation="sigmoid")

nits=15, activation="sigmoid")

layer 1

layer 2

ivation="sigmoid")

layer 3 = Dense

model = Sequential([layer 1, layer 2, layer 3]

model.compile(...)

X = np.array([[0..., 245, ..., 17],
[0..., 200, ..., 184])
y = np.array([1,0])

model.fit(x,y)

model.predict(x_new)
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Digit classification model
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model = Sequential([
Dense(units=25, activation="sigmoid"),
Dense(units=15, activation="sigmoid"),
Dense(units=1, activation="sigmoid")])

model.compile(...)

X = np.array([[0..., 245, ..., 17],
[0..., 200, ..., 184])
y = np.array([1,0])

model.fit(x,y)

model.predict(x_new)



