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» Convolution:
» locally-connected

- spatially weight-sharing @z
« weight-sharing is a key in DL (e.g., RNN shares weights temporally) -
« Subsampling

» Fully-connected outputs

» Train by BackProp
» All are still the basic components of modern ConvNets!

Full Coanection ‘ Gaussian connections
Convolutions Subsampling Convolutions  Subsampling Full connection
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Feature visualization of convolutional net trained
on ImageNet from [Zeiler &Fergus 2013] Feature.

[From recent Yann LeCun slides]
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152 layers
16.4
11.7
6.7 7.3
ImageNet Classification 337 glayers W 8layers

top-5 error (%)

Kaiming He, Xiangyu Zhang, Shaoqing Ren,

& Jian Sun. “Deep Residual Learning for

ILSVRC'15  ILSVRC'14  ILSVRC'14  ILSVRC'13  ILSVRC'12 ILSVRC'11 ILSVRC'10 Image Recognition”. CVPR 2016.
ResNet GoogleNet VGG AlexNet



Remember: garbage in, garbage out
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Overfitting Problem (1=

inadequate

http.//wiki.bethanycran

e.com/overfitting-of-data

good compromise

Eil&a R )

over-fitting

https://www.neura
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overfitting

(high variance)

ing/selection_error.svg
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Learned hypothesis may the training data very
well, even outliers ( but fail to to
new examples (test data)




| Imbalance Problem in Data ( By Ea)gR )
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Accuracy of 99.9% in Cancer Prediction, But
it does not detect any of the positive
examples...

After plotting your class distribution you see
that you have thousands of negative
examples but just a couple of positives.

negatives positives



. Long tail problem in Deep learning ( #3ER<E[RIER )

If you have never seen an elephant before......

Deep Learning is dumb
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