
DATA 442 / 610 Lecture 10

Convolutional Neural Networks
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• Review CNNs 

• CNN demo 

Relevant Reading: Deep Learning, Chapter 9

Outline
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2-D discrete convolution:  

• Sparse connectivity: kernel  may be smaller than input 

• Parameter sharing: same kernel  is applied everywhere on the grid 

z[i, j] =
K

∑
k=−K

K

∑
ℓ=−K

x[i − k, j − ℓ] w[k, ℓ]

wK×K

wK×K

Convolution
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Convolution in images
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Input image 3x3 kernels Feature maps Output

+



Lecture 10 - October 5, 2026 CNNs 

Other useful things to know
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The size of an output is Nout = ⌊ Nin + 2 × pad − dilation × (kernel size − 1) − 1
stride

+ 1⌋

See: https://github.com/vdumoulin/
conv_arithmetic/blob/master/README.md 

Strided Convolution Padded Convolution Dilated ConvolutionConvolution

https://github.com/vdumoulin/conv_arithmetic/blob/master/README.md
https://github.com/vdumoulin/conv_arithmetic/blob/master/README.md
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Adding another dimension: features
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Convolutional layers learn unique kernels between each feature map 

(Parameter sharing: a 1x1 kernel is the same as applying the same FC layer separately to each pixel)

RGB image

F[c, x, y] = b[c] +
C

∑
k=0

w[c, k] ⋆ I[k]



Convolutional Neural Networks
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Check out the code! 
https://github.com/computerhistory/AlexNet-Source-Code 

Pooling for translation invariance

Nonlinearity for expressivity

Sparse connectivity + shared 
weights for translation 

equivariance

https://github.com/computerhistory/AlexNet-Source-Code
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Hands-on with PyTorch CNN
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Why did we talk about this?
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Streichan Lab, UCSB
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https://arxiv.org/pdf/2104.13478
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Hands-on with PyTorch CNN
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• Slides will be posted on the course website: https://colen-
teaching.github.io/DATA442-Fall-2026 

• Lab demos will also be posted 

• PS2 due October 23

That’s all!
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https://colen-teaching.github.io/DATA442-Fall-2026
https://colen-teaching.github.io/DATA442-Fall-2026

