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Abstract.  We address recent advances in analytical, computational and experimental studies aimed at 
challenges posed by growth of space debris in near earth orbit.  Since two large satellite collisions in 2007 and 
2009, space debris has emerged as a challenge to the future and additional large object collisions could increase 
the probability of collision to a point that future utilization of some orbit regimes could be severely degraded.   
 
(1) Methods for de-orbiting large derelict objects not designed for rendezvous and docking. This difficult 

challenge requires relevant autonomous robotic space systems while addressing the paradox that it is 
difficult to de-orbit space junk without the risk of creating more space junk. We present a promising 
approach wherein the derelict booster or spacecraft’s engine nozzle is used as a docking port for an 
inflatable, controllably stiff docking mechanism, and summarize conceptual optical sensing and control 
studies and novel laboratory experimental studies. 
 

(2) New methods in astrodynamics for rapid/precise orbit propagation and mission analysis relevant to the 
challenges posed by orbit debris.  There are dramatically escalating computational challenges associated 
with orbit propagation, tracking/identification/orbit estimation, probability of collision and uncertainty 
quantification.  We present and validate a family of “path iteration” methods recently developed that yield 
over one order of magnitude improved efficiency of solving the governing differential equations.   

Bio.  John L. Junkins joined Texas A&M as a faculty member in 1985 and is currently a Distinguished 
Professor of Aerospace Engineering at Texas A&M University, Director of the Texas 
A&M Institute of Advanced Study, Royce E. Wisenbaker Chair in Engineering, and 
Regent’s Professor at Texas A&M.  Dr. Junkins held previous appointments at the 
University of Virginia and Viginia Polytechnic Institute.  With over 400 publications, he is 
a member of the National Academy of Engineering and a Fellow of several relevant 
professional socities. He has received over a dozen national and international honors, 
including the Martin Summerfield Award (best book published by AIAA) in 2013, the 
AIAA Guidance, Navigation, and Control Award in 2006, The Tycho Brahe Medal from 
the Institute of Navigation in 2004, the Frank Malina Medal from the International 

Academy of Astronautics, the Theodore von Karman Medal and Lectureship from AIAA in 1997, the AIAA 
Pendray Aerospace Literature Award in 1990.  He is a prolific mentor, having directed over 120 graduate 
students, including directing to completion 52 PhD students. He is also the Founding Director of the Texas 
A&M University Institute of Advanced Study. 
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