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ABSTRACT 

Teleoperation involves the use of robots at a distance and is particularly useful for tasks 

requiring robots to operate in dangerous and inhospitable environments. Bilateral teleoperation 

provides the operator with force feedback via a master device used to control the remote robot 

during teleoperation. The force feedback enhances teleoperation for the operator by providing 

the operator with the ability to feel interactive forces rather than just visual and/or auditory 

cues. Unfortunately, time delay across the communication link between the local device and 

remote robot can cause instability in the system. The wave variable method is a common 

approach for guaranteeing stability for bilateral teleoperated systems with time delay. Although 

this method guarantees stability for the constant time delay case, performance is still degraded 

due to transient oscillations known as wave reflections. This becomes more prominent when 

there exist a mismatched impedance. In this research, we introduce wave filters to address the 

issue of wave reflections for teleoperation systems with varying slave dynamics. 
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ABSTRACT 

The electrical power system in the US has been named as "the supreme engineering 

achievement of the 20th century" by the National Academy of Sciences. While the power 

system is a technological marvel, it is also reaching the limit of its ability to meet the nation's 

electricity needs. In addition, our nation is moving into the digital information age that demands 

higher reliability from the nation's aging electrical delivery system.  

The modernization of the electricity infrastructure leads to the concept of “smart grid”. A 

comprehensive smart grid design should cover both top-down and bottom-up approaches. For 

the current centralized generation and transmission system, upgrading the power delivery 

infrastructure, enforcing the system security requirement, and increasing interoperability are 

well known techniques to improve the reliability and the controllability of the power system. 

For the bottom-up approach, one of the most important features is its ability to support a more 

diverse and complex network of energy technologies. Specifically, it will be able to seamlessly 

integrate an array of locally installed, distributed power sources with smaller CO2 footprint, 

such as fuel cells, photovoltaic, and wind generation, into the power system.  

This presentation discusses the opportunities and challenges for the development of Smart Grid, 

highlights the smart grid related researches and developments. The presentation concludes with 

the listing of issues needed to be addressed to ensure successful integration procedures that will 

eventually create new structures of efficient, modular and environmentally responsive 

electricity infrastructure that will have an impact nationally as well as globally. 
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