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In practice Deep models dominate

Some history LeNet LeCon 98

But hardware data had to
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Residual Connections

Training gets tricky with deeper
nets Adding paths that Skip

layers can helpf x
to can add or Concat

i

f
If we dimensions

may get out of hand

Densenet and Similar

use transition layers
which downsample feature

Maps e.g via pooling
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Dropout

Another standard trick used
while Training deep nets

Inject noise during Training as

a regularization Technique
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Why The nicefrac1left1pright Term Leaves expectation
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Batch Norm

When we covered optimizers
we discussed Normalizing
inputs for gradient descent

816
of S O

Why not
Go

here too

Normalizing
a good idea

With batch norm we do this
Per batch



Assume pre activation outputs
widetildehl at layer l so

hlaleftwidetildehlright c

Then

Mlfrac1msum_j1mwidetildehjlsigmal2frac1msum_j1mleftwidetildehjlmlright2
and

For numerical
reasons

hNorm frachslashlmlsqrtsigmal2t
mean Unit variance but

BN provides additional flexibility
by allowing This to be shifted
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Per layer l

zl Norm hatgammalodotfracwidetildehlamlsqrtsigmal2thatbetal
To be learned

Transfer Learning
We wouldn't Typically Train from
Scratch Too data intensive

Instead freeze lower layers and

fine Tune upper layets

New head
fine Tune

1

input Frozen Conv

layers



CNNs for Text

ConvNets mostly used for images

This
Movie

IS

great

Embeddings
10 5 lecture

Q What should
our filter Size be
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Unigrams
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2 Bigrams

This
Movie

IS

great

Pool

left4times1right

Pool

left3times1right
See Colab



Adversarial Examples
Earlier This semester we took

fracpartialfpartialx grad w.r.t Input

A famous example from Goodfellow et al
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Visually indistinguishable but very
different to the model


