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Heavy-duty military and commercial vehicle sectors are undergoing a period of rapid
transformation. The impetus for innovation and development of advanced technologies is
created with recognition of energy supply and climate change challenges and an
ever-expanding list of vehicle attributes essential for accomplishing complex missions.
The ability to shorten the vehicle product development cycle has been and will continue
to be, an active area of research. Improving upon data management, the reuse of designs,
integration of business processes, reducing testing costs and increasing the validity and
usefulness of analytical tools are key areas of government, academic and industrial
research.
Ground systems are complex with a wide range of technologies and subsystems that
must be integrated and optimised to maximise the vehicle's mobility, safety, performance
and reliability at reasonable cost. This is no easy task for an automotive research and
development organisation. It requires a wide range of technical expertise and knowledge
on how to integrate and optimise a vast array of technologies with the goal of optimising
the performance and reliability of the system. In particular, modelling and simulation
tools, complemented by design and control methodologies and supported by advanced
experimentation, are the key to addressing the challenges.
This special issue will focus on contributions from authors in the Automotive
Research Center (ARC), a multi-university, US Army Center of Excellence, pursuing
systems engineering of advanced and alternative powertrains for ground vehicles and
methodologies to dramatically improve vehicle fuel economy, performance, reliability
and survivability. Particular emphasis is given to progress in modelling and development
of simulation tools that cover all areas pertinent to vehicle system analysis, including
dynamics and control of vehicles, high performance structures and robust design,
occupant safety, advanced high-efficiency engines, energy storage and hybrid propulsion
systems. The simulation tools are complemented with methodologies for
multidisciplinary design optimisation under uncertainty, estimation of vehicle parameters,
characterisation of the subsystems and the vehicle environment and internet-distributed
integration of complex systems.

