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 In 2008, I initiated a session at the IEEE Aerospace 
Conference.  

 “Access to Space and Emerging Mission Capabilities” was 
meant to provide a “cross-fertilization” of information gained 
at this Rideshare conference (launch experts) with the experts 
at IEEE Aerospace (payloaders)

 Sam Sims of Aerospace Corp. and the Air Force STP Program 
joined me shortly thereafter to Co-Chair

Here is a window into how rideshares are being used.
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New NanoRacks/CubeLab Standard on the ISS, July 2010

First CubeSats Ejected into Sub‐
Orbital Space, March 2010First Student Built Satellites to be 

Launched by NASA (ELaNa/Glory) 
March 4, 2011

First Flight, Composite 
Super Loki, December 

2007
Balloon‐1, July 2008
(Background Image)

Garvey 
P‐12A
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Perry G. Ballard Chief Engineer
DOD Payloads Office Johnson Space 
Center



Challenges of Space 
Weather Resarch

• Multipoint observations needed (Space 
Weather research is where terrestrial 
meteorology was 100 years ago, with a 
sparse measurement grid, and lacking 
important models and measurements to 
achieve true predictive capability)

• New types of sensors are often needed -
often at TRL 4.  How to get to TRL 7?

Session 2.04 / Paper 1425
Douglas E. Rowland, et al



One solution:  Secondary rides of small 
instruments on launches with excess 

capacity• Inexpensive launches, platforms, and instruments (total mission cost 
$5-30M) are in a “sweet spot” for technology demonstration - you get 
enough capability to do exciting and new things, without breaking the 
bank.  Success rates below 100% also acceptable.

• Rapid turnaround for iterative instrument development “learn by 
flying” is a necessary supplement to on the ground instrument 
modeling, calibration, and test (some aspects of system performance 
cannot be accurately tested or simulated on the ground)

• Frequent launches can solve the “sparse measurement” problem as 
well, by putting up lots of small simple sensors to better characterize 
the space environment - wide range of temporal and spatial scales 
matter!

• DOD and other providers often have excess launch capacity, and 
are developing standardized interfaces to utilize this without adding 
risk to main payloads (ESPA, PPOD, etc.)

Session 2.04 / Paper 1425
Douglas E. Rowland, et al
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 AIST1 task (3 years), funded by 
ESTO2

 Targeting the Decadal Survey 
Aerosol-Cloud-Ecosystem (ACE) 
mission

 Multiangle SpectroPolarimetric 
Imager (MSPI) instrument

 A single (1 of 9) MSPI camera must 
process 95 MB/s of raw video data; 
data reduction to 0.45 MB/s is 
required

 On-board processing (OBP) is done 
via a least-squares fitting algorithm

 Implemented on the Virtex-5FXT 
FPGA 

 Year 3 technology validation on 
AirMSPI camera via ER-2 flight 
demo

 Paper to be presented on this task in 
Session 6.01 on Thursday AM

1 Advanced Information System Technology (AIST)
2 Earth Science Technology Office (ESTO)

3/8/2011

The Prototype Development Phase of 
the CubeSat On-Board Processing 

Validation Experiment (COVE) 8

Thor Wilson, et al
Jet Propulsion Laboratory
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CSA 8March2011 12

Outline

• Small Payload Rideshare 
and
Multi-Payload Adapters

• ESPA: EELV Secondary 
Payload Adapter

- Development
- Flight Heritage

• ESPA Grande
• Small Launch ESPA
• CubeSats on ESPA
• Summary

Joseph R. Maly, et al



SwartwoutHistory of Rideshares

Rideshare Providers



SwartwoutHistory of Rideshares

Rideshare Customers
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CubeSat Program

PROGRAM OBJECTIVES
Addresses multiple R&D priorities:

• Outreach:
Supports University Outreach

• Workforce Development:
Service Academy Outreach

• Technology Maturation:
Accelerate fielding of new technologies
Reduce tech insertion risk for NRO programs
Reduce Cost; Improve Manufacturability

KEY THRUSTS
Colony Bus:

• Provide template for customers with a payload or demonstration need
Space Experiments:

• Enable on-orbit demonstration capability through launch outreach
Accelerate new “Sources and Methods”; Demonstrate new foundational technologies

• Provide end-to-end systems operations outreach
Common (distributed) Ground Architecture 

The NRO Colony CubeSat Program
Maj David “Dutch” Shultz



OFFICE OF THE CHIEF TECHNOLOGIST www.nasa.gov/oct

Flight Opportunities Program

17

Fly Early – Fly Often – Fly Safely

PAYLOADS
Many
Sources

Tech 
MaturationFlight OpportunitiesFlight Opportunities

Commercial vehicles, 
Government, Hosted Payloads
Commercial vehicles, 
Government, Hosted Payloads

Flight
Providers

ScienceScienceTechnologyTechnologyEducationEducationIndustryIndustry

Safety & Mission 
Assurance
Safety & Mission 
Assurance

NASA

Dr. Laguduva “LK” Kubendran
Program Executive, Flight Opportunities
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STP Areas of Expertise:
Access To Multiple Space Vehicles

STP has experience with all sizes and complexity of space missions 
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Custom Spacecraft
Access To Multiple 
Contract Vehicles

Academy/
University

STPSat‐2 FalconSat‐5

C/NOFS Coriolis

Major Dan Belden, USAF, Chief, Mission Design Branch, Space Development &Test Directorate



ORS Tier 2 Bus and Payload Families

Modular bus and payload subsystems enable a reconfigurable architecture

Modular 
Propulsion

Pre-Fabricated
Bus Structure/SPA 
Backplane

Bus - PL
Interface
Standard

Multi-Band 
ReflectorProcessing 

Electronics
RF
Electronics

RF
Feeds

RF : Communications, Tactical Electronic Support, SAR

Multi-Function
Telescope

Modular Focal
Plane Assembly 

Modular
Electronics

Modular Filter
Assembly

EO/ IR : Imaging, Spectral Sensing

Reconfigurable 
Bus Structure

19Unclassified – Cleared for Public Release Dr. Robert McCoy, Technical Director, ORS Office
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Please consider joining us 
next year.

Abstracts due
July 1, 2011

Paper due for review
Nov 3, 2011

Final paper due
Jan 4, 2011


