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ion nodes linked by a communication fabnc

as a single, dynamically adaptive, observing
alabac/GSFC)

webs use autonomic computing and components:

« Self-optimize

* Self-heal

* Self-protect

» Negotiate (peer-to-peer) for resources

* Function in a heterogeneous world and with open standards

* Anticipate needed resources and hides details needed to
obtain resources

H Evolve sensor web capabilities in pursuit of capabilities to support
Global Earth Observing System of Systems (GEOSS)




Vision to Enable Sensor Webs with “Hot Spots”
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Key Capabilities Implemented to Enable
EO-1 Sensor Webs

e e e o S
EO-1 Ground System

“Various EO-1 Sensor Web Experiments
.Conducted

Commanication infrastructure:
Callular d for

using phased smtennas (GSFC.GRC,
&Mlllh:’ﬂ-ﬂ




he of Three Experiments Conducted by
BC Undergraduate Class 12-14:05 (1 of 3)

B Explanation of one of the axpenments (Emergency Response
Network)

« One of 6 sensor motes turned off to simulate failure

+ Mini-rover automatically finds broken mote and goes to
location and takes picture

» Message sent automatically to EO-1 to also take a picture of
site which, in this case, is the whole UMBC campus

e of Three Experiments Conducted by
||=]® Unde_rgraduate'(&:lass 12-14-05 (2 of 3)




ni-rover in actic
Baltimore Sun reporter

Mini-rover
autonomously
finding broken
sensor node (part of
Emergency Response
UMBC project team)




B gmnlng toflmplement Experiments with Standards -
—\gsion for Integrated Sensor Web En\uronment

‘fmumpmbnnyand mu-unguagesuwm

——

oddard Mlssmn Services Evolution Center
(GMSEC) - .-

Plug-and-play cdrhporient‘s{‘ o
» Publish/Subscribe protocol
» Platform transparency

* More info at:
http://amsec.gsfc.nasa.gov
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GMSEC approach gives users choices for the components in their system. The
TRMM mission has selected key components from the GMSEC catalog.

Com communicate over a
standard message-oriented o
software bus, therefore
ehml,natlng‘the need to know the
details of the lower layers of inter-

- networking.

/osn/ Operating Systems
Software components can be L

developed and reused from
mission to mission.

Developed by Flight Software
Branchpat GgFCg

More info at:
http://gmsec.gsfc.nasa.gov




Sendor Modeling Language

&

B Arc fu
sensors n G
B Can apply to any sensor whether in-situ or remote

W Facilitates “plug and play” and interoperability between sensors

« Especially useful for heterogeneous sets of sensors and rapid
integration of new sensors

From-—- http://vast.nsstc.uah.edu/SensorML/
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“<“Began Using,Cosmic Hot Interstellar Plasma
- zSpectrometer (CHIPS)

in Fall 2005

» &

+ PowerPC
« Ground to space IP connedtic
+ 128 Mbytes of Memory
+ Perfect for Experiments
-(E.g. Secure IP to S/C)
**** OPEN FOR BUSINESS 9/1/05 *******




eamless Ground to Space Integrated
gssage Bus Demonstratlon (completed

model
script

result

DC - Data Center
ASIST - Advanced Spacecraft Integrati

Next Steps
)oet Future Demonstratlon Architecture

Target Decmer 2005 - February 2006)

W sent to rover and
ack using CHIPS as rmy. /

v

Wireless link follows
> MAC protocol

IEEE 802.11 based
< 7 wireless link (or any

; other NASA endorsed
Gateway n e
Ground Station " Rover
Simulator/GMSEC >

(Instrument
cFE installed)

Integrate this demonstration on-orbit using CHIPS
Use CHIPS as message relay

Integrate Rover and instrument CFS
Collaboration with UMBC




Other Experiments jn Queue

tan t‘porﬁng a ground oomponents to satemtes

of sensors rcwérs and satellstes ~
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