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•  
– Arthur Lee Samuel: Some studies in machine learning 

using the game of checkers, 1959 
–  

–  

•  
– Frank Rosenblatt: The Perceptron:  

A probabilistic model for information storage and 
organization in the brain, 1958 
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• ETL  
–  

• NIST  

• DARPA  

• RWC  

• Penn Tree Bank 
–  

• ImageNet 
–  

13 

 

•  (1959 ) 
–  

–  
•  

–  

–  

–  

•  (1990 ) 
–  

–  

–  

–  

14 

JS
ES



 
 

 

 
 

18  
 

 

 
1958  

 
 
 

 
1990  

 
 
 

15 

 

•  
 

 

16 

JS
ES



 

•  
 

 

 

•  
–  

if-then  
 

–  
 

 
17 

''
)'()'|(

)()|(
)',(

),(
)(
),()|(

yy
ypyxp
ypyxp

yxp
yxp

xp
yxpxyp

 

•  
 

•  

 
•  

   x  
 y  

 

),(),( yYxXpyxp

 

18 

JS
ES



 

19 

 

• Supervised Learning:  
–  

–  

• Unsupervised Learning:  
–  

–  

[C. Bishop: Pattern Recognition and Machine Learning, 2006]  
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•  
 

•   
–  23.6% → 16.1% (2011) 

•  
– 1000  

Top-5  26%  → 15.3% (2012) → 4%  (2015) 
 

• Science, Nature  [Hinton+ 06, Mnih+ 15] 

• Google, Microsoft, Facebook, Baido  
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• 1943    

• 1949  

• 1958 [Rosenblatt] 

• 1969  [Minsky + Papert] 

• 1970  

• 1982  [Hopfield] 

• 1983  [Hinton] 

• 1986  [Rumelhart] 

• 1992    [Vapnik]  
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• Restricted Boltzmann Machine 
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[C. Bishop: Pattern Recognition and Machine Learning, 2006]  

Pooling 

 

•  

•  
 

•  
 
 

 

•  
 

36 

JS
ES



 

•  [  1981] 

 

 
[ ] 

37 

 

•  
 

 
•  

 
 
 

[ ] 
38 

JS
ES



SuperVision [Krizhevsky, Sutskever, Hinton, 2012] 

 
• ImageNet Competition  

– 224x224 RGB   1000  

•  
– 12 7  

–  

–  1,000  

–  65  6  
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[Krizhevsky+: ImageNet Classification with Deep Comvolutional Neural Netowrks, 2012 ] 
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– 256x256  224x224  

–  

• Drop Out  
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Bagging  
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•  
Restricted Boltzmann Machine (RBM)  

 [Hinton+ 2006]  

•  
 [Bengio+ 2007] 

 
•  [  1981] 
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•  
–  

–  

– GPU, FPGA  
16 core CPU x 1000 x 3 days → (2 x 4 core CPU + 4 x GPU) x 16 x 3 days 

•  Drop Out, Max Out, ... 

•   
–  

•  
–  
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