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Description: 

Before 1784, manufacturing has heavily depended on human workers. When machines 

powered by steam-engines were invented, the first industrial revolution was started. And, it 

was characterized by fully machine-integrated manufacturing. In 1923, the first industrial 

revolution was succeeded by the second industrial revolution which was characterized by fully 

systems-integrated manufacturing (e.g. production systems or production lines). Since 1969, 

we saw the rise of the third industrial revolution which was characterized by fully computer-

integrated manufacturing. Now, we are in the early stage of the four industrial revolution 

which is characterized by fully network-integrated manufacturing. Surprisingly enough, with 

the rapid penetration of industrial robots and service robots into the market, we are 

witnessing the eve of the fifth industrial revolution which is to be characterized by fully robot-

integrated manufacturing. In this keynote speech, I will talk about: a) the landscape of 

manufacturing and industrial revolutions, b) the landscape of robotics and automation, and c) 

the roadmap of robotics applications for achieving robot-integrated manufacturing. 
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