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Shane D. Ross is the Roanoke Electric Steel Professor of Engineering in Virginia
Tech’s Kevin T. Crofton Department of Aerospace and Ocean Engineering. He leads
the Ross Dynamics Lab, which advances data-driven modeling, nonlinear dynamics,
and high-fidelity simulation for aerospace and environmental systems that matter for
national security, space operations, and critical infrastructure.

Ross is internationally recognized for pioneering the use of dynamical-systems
methods to understand how objects and organisms move, maneuver, and disperse
across complex environments — from spacecraft in cislunar space to airborne
particles, gliding animals, and flexible structures. His work unifies theory,
computation, and field experiments to identify organizing structures in complex
environments and convert them into actionable tools for prediction, decision-making,
and mission design.

In environmental transport, Ross introduced dynamical-systems methods such as
Lagrangian coherent structures into biological and agricultural applications, including
the spread of plant pathogens and invasive species. His group conducts field
experiments and couples them with transport modeling to support hazard prediction
in lakes, oceans, and the atmosphere, with applications to contamination drift, debris
transport, and search-and-rescue planning.

In astrodynamics, Ross helped establish the modern use of invariant manifolds and
resonance structures for space mission design. His contributions enabled new
classes of low-energy transfers in the Earth—Moon system and have informed studies
in cislunar domain awareness, spacecraft agility, and multi-body mission
architectures. His open-access book Dynamical Systems, the Three-Body Problem,
and Space Mission Design is widely used across NASA centers, DoW organizations,
and university programs.

Ross co-founded the Biotrans interdisciplinary graduate program in 2010, creating a
lasting framework for cross-training engineers and life scientists and supporting more
than 30 PhD students at the engineering—biology interface.

He has authored over 160 publications, including 100 peer-reviewed journal articles,
with nearly 8,000 citations and an h-index of 43. His research has been supported by
more than $18M from DARPA, NASA, AFOSR, U.S. Space Force, NSF, and USDA.
An NSF CAREER award recipient, he has supervised 17 PhD students and 3
postdocs and currently oversees a team of 10 graduate researchers.

Ross’s work has been featured in Nature, Science, Scientific American, Science
News, New Scientist, Astronomy, and major international outlets. He holds a Ph.D. in
Control and Dynamical Systems and a B.S. in Physics from Caltech, with prior
experience at NASA JPL, Boeing, and in technical consulting.



