
CS344
Deep Learning

TensorFlow



Deep Learning Frameworks

❖ Open source libraries

❖ Built on tensors

❖ High-level Keras interface

TensorFlow PyTorch

❖ Automatic differentiation



Create Model

Two hidden layers

Output layer

Dense
(MLP, fully-connected)

layer

Units in layer

Activation function



Architecture



Compile Model
Advanced gradient descent

Why?

Automatic 
Differentiation

https://cs.wellesley.edu/~cs344/lectures/LossActivationFunctions.html


Train Model Training data
X_train.shape is (280, 34)



Batches per Epoch

34

28
0



Batches per Epoch

34

28
0



Train Model
Maybe increase 

number of 
epochs here



Performance During Training



Performance During Training



Model Info



F1 Score



Save and Load model 

Save model 
to file

Load model 
from file



Overfitting



Dropout Regularization



Preprocessing Layers



Images



Images as Pixels (Grayscale)



Images as Pixels (Grayscale)
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Images as Pixels (Grayscale)
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Images as Pixels (Grayscale)
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Images as Pixels (Grayscale)
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Images as Pixels (Grayscale)
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Images as Pixels (Grayscale)
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Images as Pixels (Grayscale)
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Images as Pixels (RGB)

1, 0, 0
0, 1, 0
0, 0, 1
1, 0, 1
1, 1, 0
1, 1, 1
0, 0, 0

0.6, 0.2, 0.2



Images as Pixels (RGB)
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Images as Pixels (RGB)
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Images as Pixels (RGB)
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Blue Channel



Images as Pixels (RGB)

(4, 4, 3)



Images as Pixels (RGB)

(3264, 4896, 3)

(1440, 2560, 3)

p

k

k[:, :, 0]

p[:, :, 0]

k[:, :, 1]

p[:, :, 1]

k[:, :, 2]

p[:, :, 2]



Images with MLPs

(1440, 2560, 3)

k

k.flatten()

(11059200, )

How many parameters if we didn’t resize?
How many parameters if we did resize?


