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…and bad airline food 

Computer chess 

Audio-video communication 

On board entertainment 

Computer graphics 

Tablet devices 

Technology surpassed the vision 

Internet 
The Web 

Smartphones 
Genomics 

Unmanned space exploration 
Home computing 

Big data Except for 

Computer Speech 

Computer Vision 

Computer cognition 





Design: Jonathan Bloom 

Realization: Peter Krogh 



apocrifo 
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pixels!

edges!

object parts!
(combination !
of edges)!

object models!

slide from Honglak Lee 

Training set:!
aligned images of faces !





Shallow (2 layer) networks need a lot more 
hidden layer nodes to compensate for lack 
of expressivity 

In a deep network, high levels can 
express combinations between  features 
learned at lower levels 





Slide credit : Yoshua Bengio 









Courtesy: G. Hinton 

Output: f(x) Should 
be: 2 















shining bright trees dark look 
stars 38 45 2 27 12 

  tree 

  sun 
  stars 



neighboring words are not semantically related 

FRANCE 
454 

JESUS 
1973 

XBOX 
6909 

REDDISH 
11724 

SCRATCHED 
29869 

MEGABITS 
87025 

PERSUADE THICKETS DECADENT WIDESCREEN ODD PPA 

FAW SAVARY DIVO ANTICA ANCHIETA UDDIN 

BLACKSTOCK SYMPATHETIC VERUS SHABBY EMIGRATION BIOLOGICALLY 

GIORGI JFK OXIDE AWE MARKING KAYAK 

SHAFFEED KHWARAZM URBINA THUD HEUER MCLARENS 

RUMELLA STATIONERY EPOS OCCUPANT SAMBHAJI GLADWIN 

PLANUM GSNUMBER EGLINTON REVISED WORSHIPPERS CENTRALLY 

GOA’ULD OPERATOR EDGING LEAVENED RITSUKO INDONESIA 

COLLATION OPERATOR FRG PANDIONIDAE LIFELESS MONEO 

BACHA W.J. NAMSOS SHIRT MAHAN NILGRIS 



U 

the       cat      sits      on 

LM likelihood 

U 

the       sits      on 

LM prediction … cat … 

Σ 

Word vector 



neighboring words are semantically related 





Convolution over whole 
sentence 















U 

the       cat      sits      on 

LM likelihood + Polarity 





Team Phrase Level 
Polarity 

Tweet 

Attardi (unofficial) 67.28 
Moschitti 84.79 64.59 

KLUEless 84.51 61.20 

IOA 82.76 62.62 

WarwickDCS 82.46 57.62 

Webis 64.84 



System Precision Recall F-1 
Baseline 86.87 70.96 78.11 

Discrim. Embeddings 85.94 75.05 80.12 
Convolutional 96.65  95.52 96.08 





17/1/2013 



Exit Polls Predictions 







Image features - Un gato con - 

Un gato con un 

Target sequence 









not easy 

Slide by Cosimo Ragusa 














