
www.me.iastate.edu  

Safety of Autonomous Systems: Challenges in Design,  
Coordination, and Integration    

  
Cody Fleming   

Assistant Professor of  Mechanical & Aerospace Engineering, and 
Systems Engineering 
University of  Virginia  

October 31, 2019 at 11:00 am in 2004 Black  
 

Abstract 
Recent issues with the Boeing 737-MAX point to challenges in software engineering and the algorithms that the software 
must implement. However, the 737-MAX is a microcosm of several other problems that continue to arise in many applications 
of autonomy, control, and cyber-physical systems. There is a deep coupling between the underlying physics of a system, its 
various modes of actuation, and the many nested or parallel control systems that comprise any complex robotic system. Many 
accidents – the speaker will claim all accidents – arise due to an inability to understand and then manage this coupling in a 
way that scales to complex systems; conversely, many benefits occur when we adequately manage and design for these fac-
tors. These issues become even more challenging with the rise and ubiquity of autonomy and automation. 
 
This talk will begin by exploring these problems, with several relevant examples to the mechanical engineering community, 
including aviation, launch vehicle control systems, autonomous vehicles, and ships. The talk will then present two current 
research directions. The first involves a general analytical framework for addressing the design of these complex systems. The 
second involves the combination of model- and data-driven approaches to autonomy in safety-critical domains including aero-
nautical, maritime, and ground transportation applications. 
 
Finally, the speaker will conclude by describing the convergence of research, teaching, and outreach opportunities in several 
areas of mechanical engineering, and engineering broadly. For example, the notion of “flipping” the classroom is often cited 
in engineering education literature as beneficial, but it is challenging to execute. We will discuss how this can be done through 
industry and government engagement in the classroom, even at the earliest stages of undergraduate education. The talk will 
also explore several possible outreach opportunities that have potential to better connect the university with the surrounding 
area and its larger public mission. 
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