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Convolutional Neural Networks
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e Keras ,o iglgls a4y

keras.layers.ConvZ2D(filters, kernel size, strides=(l, 1), padding='wvalid',
data format=None, dilation rate=(l, 1), activation=None,
use bias=True, kernel initializer='glorot uniform',

bias initializer='zZeros', kernel regularizer=None,
bias regularizer=None, activity regularizer=None,
kernel constraint=None, bias constraint=None)

filters: Integer, the dimensionality of the output space
kernel_size: Specifying the height and width of the 2D convolution window

activation: Activation function to use. If you don't specify anything, no activation is applied
(see keras.activations)

strides: Specifying the strides of the convolution
padding: One of “valid” or “same”

14 https://keras.io/api/layers/convolution layers/convolution2d/
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Layer (type) Output Shape Param # Layer (type] Output Shape Param #
conv2d (Conv2D) (None, 3@, 3@, 128) 3584 conv2d_2 (Conv2D) (None, 3@, 30, 128) 3584
conv2d 1 (Conv2D) (None, 28, 28, 128) 147584 conv2d 3 (Conv2D) (None, 14, 14, 128) 147584
flatten (Flatten) (None, 10@352) 0 flatten 1 (Flatten) (None, 25088) 5}
dense (Dense) (None, 10) 1003530 dense_1 (Dense) (None, 10) 250890
Total params: 1,154,698 Total params: 402,058
Trainable params: 1,154,698 Trainable params: 402,058
Non-trainable params: © Non-trainable params: @
Epoch 1/1@ Epoch 1/1@
5008/5@0 [ ] - 8s 17ms/step - loss: 3.9606 - accuracy: 0.1535 - val loss: 2.2777 - val_accuracy: 0.1178 500/500 [==============================] - 55 llms/step - loss: 3.2766 - accuracy: 0.1728 - val loss: 2.3051 - val accuracy: @.1016
Epoch 2/10 Epoch 2/10
500/500 [ ] - 8s 17ms/step - loss: 2.1179 - accuracy: ©.2204 - val loss: 2.1473 - val accuracy: ©.1881 500/500 [==============================] - 55 1@ms/step - loss: 2.2956 - accuracy: ©.1169 - val loss: 2.3022 - val accuracy: @.1034
Epoch 3/1@ Epoch 3/10
500/500 [ ] - 8s 17ms/step - loss: 1.956@ - accuracy: ©.2870 - val_loss: 1.9654 - val_accuracy: @.3169 500/500 [==============================] - 55 10ms/step - loss: 2.2843 - accuracy: 0.1263 - val_loss: 2.2962 - val_accuracy: 0.1128
Epoch 4/1@ Epoch 4/1@
5eo/5e0 [ ] - 8s 16ms/step - loss: 1.7399 - accuracy: 0.3720 - val_loss: 1.7206 - val_accuracy: @.3825 500/500 [===================—===—======] - 55 10ms/step - loss: 2.2708 - accuracy: 0.1405 - val_loss: 2.2218 - wval_accuracy: 0.2192
Epoch 5/10 Epoch 5/10
500/500 [ ] - 8s 1éms/step - loss: 1.5726 - accuracy: ©.4372 - val_loss: 1.6168 - val_accuracy: 0.4404 500/500 [==============—=======————-——-—-] - 55 10ms/step - loss: 1.9456 - accuracy: 0.2968 - val_loss: 1.7332 - val_accuracy: @.3848
Epoch 6/10 Epoch 6/1@
500/500 [ ] - 8s léms/step - loss: 1.3197 - accuracy: 0.5379 - val_loss: 1.4584 - val_accuracy: 0.5064 500/500 [==============—=====—=————-——-—-] - 55 10ms/step - loss: 1.6547 - accuracy: 0.4096 - val loss: 1.5550 - val accuracy: @.4618
Epoch 7/1@ Epoch 7/1@
500/5@0 [ ] - 8s 16ms/step - loss: 1.0624 - accuracy: 0.6320 - val loss: 1.5194 - val accuracy: 0.5238 500/500 [==============================] - 55 1llms/step - loss: 1.3392 - accuracy: ©.5275 - val_loss: 1.3940 - val accuracy: @.5233
Epoch 8/1@ Epoch 8/1@
500/500 [ ] - 8s lems/step - loss: ©.8247 - accuracy: ©.7158 - val loss: 1.6274 - val_accuracy: @.5264 500/500 [==============================] - 5§ 1l@ms/step - loss: 1.1706 - accuracy: ©.5935 - val loss: 1.3571 - val_accuracy: 0.5468
Epoch 9/1@ Epoch 9/10
500/500 [ ] - 8s 16ms/step - loss: ©.6205 - accuracy: ©.7847 - val_loss: 1.8569 - val_accuracy: @.5369 500/500 [ - 55 10ms/step - loss: 1.0184 - accuracy: 0.6461 - val loss: 1.3662 - val_accuracy: ©0.5593
Epoch 10/10 Epoch 10/10
500/500 [ ] - 8s léems/step - loss: ©.4384 - accuracy: 0.8489 - val_loss: 2.2961 - val_accuracy: 0.5358 500/500 [==============================] - 55 llms/step - loss: ©.9017 - accuracy: 0.6888 - val_loss: 1.3725 - val_accuracy: 0.5742

Y https://colab.research.google.com/drive/10ygqxT8V2 -OfHHI WaelCka6bhnlvllao?usp=sharing
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keras.layers.MaxPooling2D(pool size=(2, 2), strides=None,
padding='valid', data_format=None)

keras.layers.AveragePooling2D(pool size=(2, 2), strides=None,
padding="'valid', data_format=None)

pool_size: integer or tuple of 2 integers, factors by which to downscale (vertical, horizontal)

strides: Integer, tuple of 2 integers, or None. Strides values. If None, it will default to
pool size

padding: One of “valid” or “same”

" https://keras.io/api/layers/pooling layers/max_pooling2d/ , https://keras.io/api/layers/pooling layers/average pooling2d/
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Layer (type) Output Shape Param #
conv2d_4 (Conv2D) (None, 3@, 30, 128) 3584 Layer (type) Output Shape Param #
conv2d 5 (Conv2D) (None, 28, 28, 128) 147584 conv2d_2 (Conv2D) (None, 30, 3@, 128) 3584
max_pooling2d (MaxPooling2D) (None, 14, 14, 128) %) conv2d 3 (Conv2D) (None, 14, 14, 128) 147584
flatten_2 (Flatten) (None, 25088) @ flatten 1 (Flatten) (None, 25088) 0
dense 2 (Dense) (None, 1@) 250890 dense 1 (Dense) (None, 10) 250890
Total params: 402,058 Total params: 402,058
Trainable params: 402,058 Trainable params: 402,058
Non-trainable params: © Non-trainable params: @
Epoch 1/10 Epoch 1/1@
500/500 [==============================] - 8s léms/step - loss: 2.8436 - accuracy: ©.3582 - val _loss: 1.7058 - val _accuracy: @.4000 500/500 [==============================] - 55 llms/step - loss: 3.2766 - accuracy: ©0.1728 - val loss: 2.3051 - val accuracy: ©.1016
Epoch 2/1@ Epoch 2/10
500/500 [==============================] - 8s lems/step - loss: 1.4645 - accuracy: ©.4832 - val loss: 1.3355 - val accuracy: @.5313 500/500 [==============================] - 55 10ms/step - loss: 2.2956 - accuracy: ©.1169 - val loss: 2.3022 - val_accuracy: 0.1034
Epoch 3/18@ Epoch 3/1@
500/500 [==== - 8s l1éms/step - loss: 1.2001 - accuracy: ©.5833 - val_loss: 1.1815 - val_accuracy: 0.5908 500/500 [=== - 5s l@ms/step - loss: 2.2843 - accuracy: ©.1263 - val_loss: 2.2962 - val_accuracy: ©.1128
Epoch 4/10 Epoch 4/1@
500/500 [==============================] - B8s 16ms/step - loss: 1.0611 - accuracy: 0.6356 - val_loss: 1.1972 - val_accuracy: 0.5%942 500/500 [===================—===—======] - 55 10ms/step - loss: 2.2708 - accuracy: 0.1405 - val_loss: 2.2218 - wval_accuracy: 0.2192
Epoch 5/18 Epoch 5/1@
500/500 [==============================] - B8s l6ms/step - loss: ©.9638 - accuracy: 0.6700@ - val_loss: 1.1687 - val_accuracy: 0.6120 500/500 [==============—=======————-——-—-] - 55 10ms/step - loss: 1.9456 - accuracy: 0.2968 - val_loss: 1.7332 - val_accuracy: @.3848
Epoch 6/10 Epoch 6/1@
500/500 [==============================] - 8s léms/step - loss: ©.8891 - accuracy: ©.6923 - val_loss: 1.1796 - val_accuracy: @.6126 500/50@ [==============================] - 55 1@ms/step - loss: 1.6547 - accuracy: 0.4896 - val loss: 1.555@ - val accuracy: @.4618
Epoch 7/1@ Epoch 7/1@
500/500 [==== - 8s léms/step - loss: ©.8143 - accuracy: ©.7190 - val loss: 1.1703 - val_accuracy: 0.6286 500/500 [=== - 5s 1lms/step - loss: 1.3392 - accuracy: ©.5275 - val loss: 1.3940 - val accuracy: @.5233
Epoch 8/10 Epoch 8/10
500/500 [==============================] - 8s l6ms/step - loss: ©.7423 - accuracy: ©0.7408 - val_loss: 1.1978 - val_accuracy: 0.6314 500/500 [==============================] - 55 1l0ms/step - loss: 1.1706 - accuracy: ©.5935 - val loss: 1.3571 - val accuracy: @.5468
Epoch 9/10 Epoch 9/1@
500/500 [==============================] - B8s l6ms/step - loss: ©.6749 - accuracy: 0.7669 - val_loss: 1.2484 - val_accuracy: 0.6305 500/500 [==============================] - 55 10ms/step - loss: 1.0184 - accuracy: 0.6461 - val loss: 1.3662 - val_accuracy: @.5593
Epoch 10/10 Epoch 10/10
500/500 [==============================] - B8s l16ms/step - loss: ©.6164 - accuracy: 0.7855 - val_loss: 1.3708 - val_accuracy: 0.6074 500/500 [==============================] - 55 llms/step - loss: ©.9017 - accuracy: 0.6888 - val_loss: 1.3725 - val_accuracy: 0.5742

\Y https://colab.research.google.com/drive/10ygqxT8V2 -OfHHI WaelCka6bhnlvllao?usp=sharing
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https://colab.research.google.com/drive/1Fv3SuHgquW1t5Yi4rbp4wKkrgsGOX2g9K?usp=sharing

https://colab.research.google.com/drive/1VzHF2z9hek1z9wLUw 3io6hpXW-vs-TW?usp=sharing

1) 4 LeCun, Yann, et al. "Gradient-based learning applied to document recognition." Proceedings of the IEEE 86.11 (1998)
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Alyafeai, Zaid, and Lahouari Ghouti. "A fully-automated deep learning pipeline for cervical cancer classification." Expert Systems with Applications (2020)
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v Hinton, Geoffrey E., Alex Krizhevsky, and llya Sutskever. "Imagenet classification with deep convolutional neural networks." Advances in neural information processing systems (2012).
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1% Simonyan, Karen, and Andrew Zisserman. "Very deep convolutional networks for large-scale image recognition." arXiv preprint arXiv:1409.1556 (2014).
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Szegedy, Christian, et al. "Going deeper with convolutions." Proceedings of the IEEE conference on computer vision and pattern recognition. (2015).



