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Industrial Revolution: 
automates manual work 

1,2차산업혁명 

Information Revolution: 
automates mental work 

3차산업혁명 

Machine Learning Revolution: 
automates automation itself 

4차산업혁명 
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Artificial Intelligence 

인공지능 

Machine Learning 

머신러닝 

Deep Learning 

딥러닝 



Machine Learning 
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McKinsey Global Institute - May 2011 
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By 2018, the United States alone could face  

a shortage of 140,000 to 190,000 people  

(machine learning) with deep analytical skills  

as well as  

1.5 million managers and analysts  

(data scientists) with the know-how to use  

the analysis of big data to make effective decisions. 

Source: http://www.mckinsey.com 

http://www.mckinsey.com
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ML is all about … 

• Prediction (generalization, supervised learning) 

• Semantics (representation learning, unsupervised 

learning) 

• Sequential decision making (deep reinforcement 

learning) 
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Google 
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Search (검색) Mobile first AI first 



Deep Learning 
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핫테크 3분: Deep Learning 
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https://www.youtube.com/watch?v=3jCaGDIY6VM


End-to-End 

Learning 

 

Data in, 

Solution out 
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Deep learning allows  

computers to recognize speech 
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Speech Recognition 



Speech Recognition 
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Amazon Alexa is  

everywhere in CES 2017 

 

Google Now 

MS Cortana 

Apple Siri 



Alexa Built in 

• LG: Smart InstaView Refrigerator 

• Ford:  in-vehicle Alexa controls for cars 

• C by GE Lamp with Alexa 

• Lenovo Smart Assistant Speaker 

• Samsung Powerbot VR7000  

• Coway Airmega Smart Air Purifier 

• Whirlpool announced that its entire suite of 

connected appliances will sync up with Alexa this 

year  

• And many … 
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Deep learning allows  

computers to recognize images 
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Computer Vision 
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Smart Cart by IMAGR 

Trained algorithms: (1) on images of grocery products; (2) to learn to recognize 

 products put into or removed from the cart ; (3) on barcodes to learn prices.  

https://www.youtube.com/watch?v=ZFf_0wLe7lk
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Regirobo by Lawson and Panasonic 

https://www.youtube.com/watch?v=Hpp-3Ver7ig
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PhotoMath App 
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LipNet by Oxford and DeepMind 

https://www.youtube.com/watch?v=YTkqA189pzQ


Deep learning allows  

computers to understand 

languages 
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Natural Language Processing 

LSTM, figure source: http://colah.github.io/posts/2015-08-Understanding-LSTMs/ 
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Neural  

Machine  

Translation 

Understand the language in  

several thousand Facebook posts a second, 

across over 20 different languages 



Deep Learning for 

Precision Agriculture 
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RIPPA: University of Sydney 

https://www.youtube.com/watch?v=Li9eWpLGFiU
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Deep learning is a good pattern recognizer 

보고 

 

듣고 

 

읽고 



Deep RL 
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RL + deep learning (nonlinear function approximation) 

Figure source: Sutton and Barto’s 
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Figure source: http://www.marutitech.com/businesses-reinforcement-learning/ 



RL in Business 

• Self-training robots (for instance, a robot made by ‘Fanuc')  

• Space management in warehouse 

• Dynamic pricing 

• E-commerce personalization:  

• Fleet cost minimization for customer delivery. 

• Financial investment decision 
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Google DeepMind: 

 

Atari Breakout 

 

Deep Q Learning 

https://www.youtube.com/watch?v=V1eYniJ0Rnk
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Google: Robots are training themselves 

https://www.youtube.com/watch?v=iaF43Ze1oeI


Learning from 

Demonstrations 
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Behavior cloning, imitation learning, 

and apprenticeship learning 
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Behavior Cloning 
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Imitation Learning via  curriculum learning 



Machine learning is  

a matchmaker 
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Preference Learning 



• Small scale 

• Owner of small business can do everything for 

consumers 

• Medium scale 

• Automation via computers 

• Hard to satisfy individual consumer 

• Large scale 

• Need machine learning for management, 

recommendation, and so on 
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Netflix 



Digital Twins 
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Digital Twins 

36 

Digital twins refer to computerized companions of  

physical assets that can be used for various purposes.  

Digital twins use data from sensors installed on physical  

objects to represent their near real-time status,  

working condition or position. 

Physical  

Space 

Digital  

Space 

data 

information 



Need a good generative 

model? 
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Generative 

Adversarial 

Network 

(GAN) 

 

Learning to 

generate 

cat images 



POSTECH 

ML Center and ML Group 
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미래부지원 

 

머신러닝센터 

 

2014-현재 

http://mlcenter.postech.ac.kr/ 

Lifelong Learning 

Bayesian and Deep  
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미래부, IITP 지원 

SW 스타랩: Deep Meta Learning (2017-2025) 
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