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Title : Infrastructure Robotics - Opportunities and Challenges

Lecturer : Professor Dikai Liu (the University of Technology Sydney)

Professor Dikai Liu is Co-Director of the Centre for Autonomous Systems at
the University of Technology Sydney (UTS), Australia. His main research
interest 1s robotics including navigation, exploration, robot teams and
physical human-robot interaction. He has developed many robotic systems for
practical applications, including autonomous robots for steel structure

maintenance, bio-inspired robots for complex structure inspection, and

human-interactive robots for human strength augmentation. Since 2005, He
has received three best paper awards and one best paper award nomination from international
conferences, won five national and university awards, and been in finalists of four international

and national awards. Dikai Liu received his PhD in 1997 from Wuhan University of Technology.

Abstract : Civil infrastructure in sectors such as transport (e.g. bridges), energy (e.g. power

plant, transmission tower, gas/oil offshore structure) and water (e.g. pipeline and dam) is
progressively deteriorating. A steel bridge is one of the many examples of civil infrastructure.
There are approximately 42,000 steel bridges in Europe, and 210,000 and 270,000 steel bridges,
respectively in the USA and in Japan. Periodic inspection and maintenance of civil
infrastructure are crucial operations but are currently conducted manually. They are therefore
very expensive undertakings because of the associated employee health and safety issues, and
low productivity. Supplementing manual labour with robotic aids has potential for significant
safety, cost and health impacts.

Current applications of robotics is distinguished from more traditional automation by the
focus on machines that operate in relatively unstructured, difficult and often hazardous
environments. The past decade has seen the deployment of a number of robotic systems in
highly challenging application areas including civil infrastructure maintenance. This talk will
discuss the current research activities, future potential and key challenges and opportunities in
infrastructure robotics. It will also present a review of the research activities and projects in

this field at the Centre for Autonomous Systems, University of Technology Sydney.
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