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Why convolutional networks?
> Neuroscientific inspiration

» Computational reasons

» Sparse computation (compared to full deep
networks)

» Shared parameters (only a small number of shared
parameters)

» Translation invariance
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Motivation for convolution networks:
Gabor functions derived from neuroscience
experiments are simple convolutional filters [DL, ch. 9]
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Convolutional networks automatically learn filters
similar to Gabor functions [DL, ch. 9]
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1D convolutions are similar but slightly different
than signal processing / math convolutions
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Padding or stride parameters alter the
computation and output shape
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1D convolutions are similar but slightly different
than signal processing / math convolutions
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Switch to demo of 1D

David I. Inouye 7



2D convolutions are simple generalizations to

matrices
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Switch to demo of 2D
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3D convolutions are similar but usually channel
dimension is assumed
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“fw X fn convolution” (channel dimension is assumed)
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Multiple convolutions increase the output
channel dimension




Switch to demo of 3D




Standard Convolutional Layer Terminology
DL, ch. 9]

Complex layer terminology Simple layer terminology

Next layer Next layer
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Convolutional Layer

Pooling stage Pooling layer
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Detector stage:

. . Detector layer: Nonlinearity
Nonlinearity . .

) ) e.g., rectified linear
e.g., rectified linear

A A

Convolution stage: Convolution layer:
Affine transform Affine transform
Input to layer Input to layers
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