
The JPL Cubesat Development Lab

Pamela E. Clark, Jet Propulsion Laboratory, California 
Institute of Technology, Technical Consultant

National Aeronautics and Space 
Administration

Jet Propulsion Laboratory
California Institute of Technology

Pasadena, California

www.nasa.gov
With JPL authors: ©  2016. All rights reserved.

Government sponsorship acknowledged.

Jet Propulsion Laboratory
California Institute of Technology

5/24/16 Clark JPL Cubesat Development Lab 1

http://www.nasa.gov


JPL Cubesat Development Laboratory

5/24/16 Clark JPL Cubesat Development Lab 2



JPL Cubesat Development Laboratory

5/24/16 Clark JPL Cubesat Development Lab 3

http://scienceandtechnology.jpl.nasa.gov/cubesat-development-lab



JPL Cubesat Development Laboratory

5/24/16 Clark JPL Cubesat Development Lab 4



CubeSats to Date with JPL CDL Associations
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Some Recent Users of JPL CDL
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Raincube
Radar In A Cubesat

1 x 6U demo compact Ka-band precipitation radar and ultra-
compact deployable antenna
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1 x 6U demo for two-stage pointing system to support exoplanet transit 
photometry 

ASTERIA:
Arcsecond Space Telescope Enabling Research In Astrophysics
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2 x 6U Demo dual band communication to support local and long 
range communication during  INSIGHT EDL
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orbiter, ultracompact
Broadband IR, global 
volatiles,  propulsion demo

JPL Involvement with several EM1 Missions taking advantage of Cubesat Development Lab

NEA Scout

JPL Science PI, Operation

Lunar Ice Cube

JPL Project Management, Development, Operation

asteroid flyby, imaging, solar sail demo

JPL Science PI, iris radio (MarCO)

LunaH Map

orbiter, ultracompact
neutron spectrometer, 
polar ice

JPL Comm, Flight Dynamics, 
iris radio (MarCO)
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Small Satellites Dynamics Testbed (SSDT)
• Small spacecraft now far more numerous
• Dynamic control systems (ACS) especially important 

to achieving performance
• SSDT capability to characterize, verify, document, and 

improve these systems

• SSDT Does this by:
• Library of hardware and software control 

components tested and characterized.
• Planar and spherical air bearing simulation 

enviornments enable hardware-in-the-loop testing of 
sensors, actuators, algorithms, integrated control 
systems

• Hardware environments mirrored in computer 
environment supporting analytical system dynamics 
modeling at varying levels of fidelity

• Tools thus useful to technology developers, flight 
projects, proposal teams to mature and assess system 
performance.

• By maturing and increasing fidelity of cubesat 
verification and validation, enables more complex 
mission-level concepts such as formation flying and 
autonomous rendezvous and docking required for 
science-driven and interplanetary missions.
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Conclusions

• The ‘cubesat landscape’ has changed dramatically over the last decade, but key attributes of 
the paradigm, including compactness, standardized interfaces, COTS with minimum 
modification wherever possible, lower resource expenditure, more frequent flight 
opportunities, new approach to minimizing risk by ‘numbers’, affordable multi-platform 
distributed measurements of dynamic systems are more desirable than ever

• High priority science driven and ‘prototype’ deep space concepts are greatly impacting and 
demanding more from the cubesat paradigm

• Maintaining the highly desirably attributes of the paradigm will require a new approach to 
development, being incorporated by JPL, including 

– sharing and leveraging of tools and facilities
– Accessible ‘libraries’ of documentation on parts and subsystem performance
– ready access, through formal and informal means, of lessons learned; 
– minimal effort templatized, built-in capture and tracking of essential planning, building, 

testing, integration documentation
– Taking lessons learned from airborne/balloon/suborbital platform folks when 

appropriate
• Meeting high priority science goals of our end users demand the creation of cleverly tailored 

solutions with a standard platform where the layout depends on the payload, rather than 
‘one of a kind’ solutions
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Questions?
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