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Backpropagation

Source: http://home.agh.edu.pl/~vlsi/AI/backp_t_en/backprop.html

http://home.agh.edu.pl/~vlsi/AI/backp_t_en/backprop.html


Deep Learning



Deep learning boom



Deep Learning is Born
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Feature learning
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Deep —> Bigger
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Data…
• Images annotated with WordNet 

concepts

• Concepts: 21,841

• Images: 14,197,122

• Bounding box annotations: 
1,034,908

• Crowdsourcing
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Algorithms

• Backpropagation

• Backpropagation through time

• Online learning (stochastic gradient 
descent)

• Softmax
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Tricks

• DL is mainly an engineering 
problem

• DL networks are hard to train

• Several tricks product of years of 
experience

• Layer-wise training

• RELU, maxout units

• Dropout

• Batch normalization

• Adaptive learning rates

• Initialization

• Preprocessing



Applications
• Computer vision:

• Image: annotation, detection, segmentation, captioning

• Video: object tracking, action recognition, segmentation

• Speech recognition and synthesis

• Text: language modeling, word/text representation, text classification, 
translation

• Biomedical image analysis




