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Day 10: Convolutional Neural 
Networks

ChatGPT Prompt: Hey, can you give me a valentine’s day themed image of deep space



Today’s Goals: Continue learning about CNNs

(1) Review of Convolutions
(2) Learning Filters
(3) What new hyperparameters do we have and what effects do 

they have? (stride, padding, size, etc.)







Is this a matrix multiplication?



Is this a matrix multiplication?

No, output for each pixel is a single 
value, not a matrix.
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Accessed: https://hannibunny.github.io/mlbook/neuralnetworks/convolutionDemos.html
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Accessed: https://hannibunny.github.io/mlbook/neuralnetworks/convolutionDemos.html
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Any connection between input and output size?

Accessed: https://hannibunny.github.io/mlbook/neuralnetworks/convolutionDemos.html
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Larger stride turns larger input into same sized output

Accessed: https://hannibunny.github.io/mlbook/neuralnetworks/convolutionDemos.html
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Larger stride turns same sized input into smaller 
sized output

Accessed: https://hannibunny.github.io/mlbook/neuralnetworks/convolutionDemos.html



Convolutional Neural Networks

https://learnopencv.com/understanding-convolutional-neural-networks-cnn/

























Convolutions in Tensorflow

tf.nn.conv2d(input, filter, stride, padding)

Documentation: https://www.tensorflow.org/versions/r2.0/api_docs/python/tf/nn/conv2d 
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Convolutions in Tensorflow

tf.nn.conv2d(input, filter, stride, padding)

Input “Image” Kernel/filter

What is the shape of the input?
Tensor of:[# items in batch, width, height, # channels]

Channels: Number of input “colors”

Documentation: https://www.tensorflow.org/versions/r2.0/api_docs/python/tf/nn/conv2d 

How can we determine the output size of a convolution?























































*Padding size needs to be determined*



*Padding size needs to be determined*



*Padding size needs to be determined*



*Padding size needs to be determined*



*Padding size needs to be determined*



Getting network output

Remaining Question: If the convolution creates another [h x w x d] 
tensor, how do we actually get an output?
How can we turn use convolutions for classification?

https://learnopencv.com/understa
nding-convolutional-neural-
networks-cnn/



Color images…

Remaining Question: What if our input has multiple channels 
(colors)? Do we apply filters to each individual color matrix? Or in 
some other way?

Source: Martin Görner



Recap

Filters and Stride

Padding

Learning Filters

Tensorflow Conv2d Function

Convolutions are partially 
connected
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