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On Advancing Edge Capabilities for

Cyber-Physical and Autonomous Systems

The aspirations on smartening tomorrow’s cities rely significantly on
the development of cognitive cyber-physical and autonomous sys-
tems, providing intelligent, distributed, and human independent
management solutions to such cities’ various processes. These
systems typically constitute of distributed physical devices that can
smartly communicate, self-learn/adapt, make autonomous
decisions, and intelligently interact with humans. Being heavily-
dependent on time critical connectivity, processing, recognition, and
decision-making, the success of these systems is contingent on
fulfilling substantial leaps in the networking, computing, and artificial
intelligence capabilities of terminal (i.e., edge) systems and devices.
This talk will highlight some recent trends in advancing the
capabilities of edge systems and devices, and their aptitude to
revolutionize the design/operation of cyber-physical and autono-

mous systems. It will start by presenting one of the latest mobile
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edge computing approaches, namely hierarchical mobile edge
computing, smartly distributing the computational assignments
between the infrastructural resources and edge devices. It will also
introduce the novel paradigm of mobile edge learning, jointly
optimizing the allocation of resources andlearning tasks to multiple
wireless edge devices with heterogeneous computing and
communication capacities. The talk will then illustrate some
edge-based improvements and designs to current and future
cyber-physical and autonomous systems, namely autonomous
vehicles, UAV-based real-time monitoring, and autonomous/electric
mobility on-demand systems. Open problems and future directions
in the above areas will be also indicated. The talk will be concluded
by sharing a tentative vision of establishing a new research lab at
Queen’s School of Computing, leading innovation in cyber-physical/
autonomous systems, and advancing their enabling technologies.
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