
ARTHUR H.  WAYNICK

Memorial Lecture

©2021 The Pennsylvania State University. All Rights Reserved. This publication is available in alternative media on request. Penn State is an equal opportunity, affirmative action employer, and is committed to providing 
employment opportunities to all qualified applicants without regard to race, color, religion, age, sex, sexual orientation, gender identity, national origin, disability or protected veteran status. U.Ed. ENG 21-374

eecs.psu.edu

April 7 at 6:30 p.m. ET
For more information, please visit bit.ly/waynick-ruf

CHRIS RUF
University of Michigan, Ann Arbor 
A New Paradigm in Earth Observations: 
Micro Satellite Constellations 

Abstract: 
Several recent technological revolutions have converged to make 
possible a new paradigm in spaceborne Earth observations. One 
is the miniaturization of low power, high-performance digital 
electronic systems, largely driven by commercial products like 
smart phones and laptops. Another is the rise of “CubeSats” 
and their transition from educational student projects to highly 
capable, high-reliability small satellites. The third revolution is 
one of perception. Until recently, major space organizations such 
as NASA, NOAA, DoD, ESA, and the private sector tended not 
to view SmallSats as a serious part of the toolkit of technologies 
available to meet their core objectives. But that perception 
has changed. Not only are SmallSats becoming a mainstream 
element of spaceborne technology, they are enabling new types 
of measurements and new science and applications that would 
not otherwise be possible. One example of this is the ability to 
resolve short time scale geophysical processes such as extreme 
weather events, made possible by placing large constellations of 
SmallSats in low Earth orbit. One such SmallSat constellation is 
the NASA Cyclone Global Navigation Satellite System. CYGNSS 
is a constellation of eight 25 kg satellites which together can 
measure near-surface wind speed over the ocean and flood 
inundation over land with sufficient frequency to capture events 
like the rapid intensification of hurricanes and the flooding that 
follows when they make landfall. The CYGNSS mission will be 
highlighted in this presentation, including descriptions of its 

engineering design and mission architecture and examples of 
recent scientific results, including hurricane weather prediction, 
ocean microplastic dynamics, inland flooding, and the detection 
of precursors to locust outbreaks. 
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bachelor’s degree in physics from Reed College and a doctorate 
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