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ABSTRACT 
Over the past century, automation technology has revolutionized the 
industries, creating great prosperities in the world by increasing the 
efficiency and productivities. However, at the beginning of the 21st 
century, globalization of the world economy and rapid developments of 
new technologies including information technology, nanotechnology, and 
biomedical technology have presented the automation with new 
challenges and opportunities. Ultra automation is a new technology to 
break the traditional dimensionality limitations of automation, thus 
bringing it to unprecedented ultra environments such as remote and nano 
environments. The challenges and opportunities arising from ultra 
automation will be discussed in this talk, focusing on ultra environments 
such as remote and nano environments. First, the development of 
information technology has added a new dimension to our life. Once the 
extent of financial possibilities was revealed, Internet-based 
applications/services expanded to cover every aspect of our lives. People 
can virtually trade, learn, play, control and do many other things over the 
Internet. This has enabled automation technology to overcome the 
distance buries and reach an unprecedented environment. In this talk, the 
theoretical foundations as well as the implementation schemes to bring 
the automation over long distance will be discussed. The applications will 
include remote medical services and tele-manufacturing. The other 
dimension of the ultra automation is a nano environment. 
Nanotechnology, which enables us to build devices and systems at 



enormously smaller scales than in the past are bringing fundamental 
changes to disciplines including engineering, chemistry, medicine, biology, 
and physics. Currently, one of the main challenges in nanotechnology is 
to develop efficient nano manufacturing methods which make the devices 
and systems in nano scales. The research in the area of automation is 
important in the development of nano manufacturing technology due to 
the fact that most physical magnitudes characterizing nano scale systems 
significantly differ from those existing in macro, meso, and micro 
systems. New challenges and difficulties in control and automation arise 
from system modeling, analysis, and design to sensing, actuation, and 
integration. In this talk the automation in nano environment will be 
presented with two examples, the first being in the development of the 
computer integrated nano assembly system. The second relates to the 
nano automation for bio-medical applications. The talk will conclude with 
discussions on challenges and opportunities in the field of ultra 
automation.  
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