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%JHUIAPL ground software approach
©® Reasons to seek external collaboration

¢ Steps to establish collaborative
projects

© JHU/APL’s work with Satellite As a
Sensor (SAS)

¢ JHU/APL’s involvement with Goddard
Mission Services Evolution Center
(GMSEC)

¢ Conclusion
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Common Ground Approach

An effort within the JHU/APL Space Department to build ground -

software to support multiple missions

¢ Benefits
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Shared cost of development across multiple NASA missions
@® MErcury Surface, Space ENvironment, GEochemistry, and Ranging (MESSENGER)
@® Solar-Terrestrial Relations Observatory (STEREO)
@® New Horizons

Reduced redundancy & capitalized on domain knowledge
Increased reliability through repeated testing & use

Increased familiarity among users

Decreased development time & cost for subsequent missions

¢ Challenges

-
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Increased cost of initial development

Incr:'egs‘ed difficulty in coordinating resources across simultaneous program
schedules

Increased resources & staff over commitment on occasion
Increased need fo negotiate requirements among multiple missions
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What To Tackle Next

¢Release of complete Ground SW
Infrastructure

¢ Address Next Level of Functionality -
Assessment

+ Advance satellite/spacecraft State of Health (SOH)
assessment tools

+ Rely on a sound infrastructure of telemetry data flow
& archiving

¢ Search for solutions/technology offered
by other organizations

+ ldentify emerging technologies that JHU/APL could
help cultivate
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@ Encourage Creative Brainstorming
¢ Leverage Organizational Strengths

¢ Introduce New Technology “Quickly”
into an Organization

¥ Reduce Redundancy
€ Promote Robustness

+ Vested organizations will ensure technology works
within their environment

¢ Create Unique Opportunity to Work
with Experts in various fields
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Establishing External Relationships '

4
¢ Identify External Contacts

+ Ask colleagues for contacts in specific fields or organizations
+ Search for authors/developers of published technology
+ Conferences

¢ Establish Trusted Relationships

+ Are past organizational communications relevant
(help/hindrance)?

+ Personality [ypes are a factor fo identifying effective means fo
communicate

¢ Identify Suitable Project

+ |dentify common interests/goals
+ Assess skill sets of participants
+ Negotiate mutually beneficial solutions
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¢ Sell the Idea to upper management
+ What the need is and how it can be solved

+ Why working with an external organization is worth the risk and
extra legal work

+ Be aware of organizational views on projects with low technology
transfer levels and biases to building everything in-house

¢ Establish Source of Funding

+ Internal funding
+ External grants/proposals
+ Mixed, that is each organization funds their work separately

¢ Complete Necessary Legal Paperwork

+ Non-disclosures, MOUSs, teaming contracts, subcontracts,
copyrights, data usage rights...
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‘b Project Challenges
%"

@Accountability and Project Scheduling
© Team Communications
¢ Task Breakdown

+ Independent or interwoven development
¢ Component Integration

¢ Compliance to Various Organizational

Processes and Tools
+ APL has a lab wide Software Development Process
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@ Organizations Involved:

+ The Aerospace Enr%?raﬁnn, Air Force Research Laboratory (AFRL), Data
Fusion & Neural Networks Inc., NASA Goddard SFC, Logical Designs

Consulting, JHU/APL
€ SAS is a ground based system built on neural networks to
Automate Detection of Satellite Abnormalities

+ SAS was originally developed by The Aerospace Corporation and is now funded
by the US Air Force

+ Several AFRL SBIR's are continuing to advance the technology

¢ JHU/APL Tasking & Development Arrangement:
+ Independent w/ Periodic External Contact for Updates, Guidance, & Support

¢ JHU/APL Involvement & Contributions

+ Project funded by Independent Research & Development

+ Verified SAS functionality on a NASA Thermosphere — lonosphere —
Mesosphere Energetics and Dynamics (TIMED) mission

First organization to apply SAS to a deep space mission, MESSENGER
Researching areas of functionality to support APL Mission Operation Teams
Potential to research use on a multi-spacecraft mission, STEREO

Raising awareness & understanding of SAS capabilities in order to foster use on
future missions

4+ 4+ ¢ 4
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© JHUJ/APL received an automated abnormality and
threat detection system

¢ The only non-DOD organization to have the
technology fully transferred and supported in-house

© Created a successful working relationship with The
Aerospace Corporation

¢ Received knowledge and su;;pnrt from industry
experts on neural networks, data fusion, and SAS

+ Dr Christopher Tschan (The Aerospace Corporation)
+ Dr Christopher Bowman (Data Fusion & Neural Networks)
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€ Organizations Involved:
+ Goddard Space Flight Center, Emergent Space Technologies Inc., JHU/APL

¢ The Goddard Mission Services Evolution Center Technology
Infusion Proposal FY05

- ﬂ GMSEC-Compliant, Telemetry Archiving Capability for GSFC Multi-Spacecraft
ISSIONS

+ Design a component architecture to isolate the archive & provide management
services

+ Provide a consistent interface for GSMEC components to access archived data
regardless of the underlying database or hardware geographically locations

¢ JHU/APL Tasking & Development Arrangement:
+ Coordinated Team effort with a GFSC Primary Investigator

¢ JHU/APL Involvement & Contribution
+ Offering assessment & archiving expertise to Emergent
+ Helping to define requirements and architecture

+ oSharing APL Intellectual Prope requirements, design, code) to support
prntnty%e development eﬁaf Ll : ) 2
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¢ Gained in-house understanding of
GMSEC technology from Emergent
Space Technologies

¢ Strengthened relations with APL and
GFSC

¢ Encouraged future funding for APL
GMSEC work

+ Once the GMSEC middleware bus is integrated into
the MOC SAWV, we gain the ability to use other
GMSEC compliant technologies

+ Strengthen future proposals for missions

+ Potential for commercialization of GMSEC compliant
tools Herrera 03/02/2005



Conclusion

¢ Future Funding ?
+ Only secured for FY0S

& Working to transfer these projects into
a “production” MOC
+ Natural progression for successful research
+ Not an easy hurdle to cross

+ [akes strong organizational support and effort

+ Requires input from MOT to develop useful solutions
@ Cater to unique mission needs

€ Open to new ideas and directions and
sources of funding
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