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Evolution of Automation and Autonomy
Software on Earth Observing 1

+ Streamlined Earth Observing 1 (EO-1) operations over past 10
years by integrating automation and autonomy '
« Installed Autonomous Science Experiment (ASE) flight software in 2003

* Added Open Geospatial Consortium (OGC) Sensor Web Enablement
(SWE) compatible web service interfaces in 2008

+ Added OGC compatible data processing web service interfaces and
software to automate data product production 2008/2009

* Added Campaign Manager for workflow management to orchestrate the
various OGC web services and to provide greater user access to EO-1in
2008/2009

* Experimenting with OGC standards to provide easier user access
to flight software




EO-1 Original Operations Flow to Task Sensors &
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ve g

Level 0 processed sclence data / et aciasad
__—"data products

GSFC

Level 0 o :
v Mission Science

Processing
at GSFC White Sands

Scheduling T ; englineering
raw group . Mission Planner requests
sclence manually
data ot d Ky Flight Ops

19 F
via Flight . schedule
X-band Dynamics Planning &
Support Sys times Sched s'us
dally activity plan
Command
Management Sys
; dally command loads

Alaska, et <0 e ASIST Telemetry &

Norway, “ : Command Sys

Wallops 5

Revised Operations Flow To Task Sensors and Access
Science Data Using Onboard Autonomy (2003 — 2007)
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Added OGC Compliant Web Service Interfaces for Users 2008
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Added Web 2.0 Capabilities to Streamline and Make
More UserIWeb Fnendly (2008/20091
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Examples of Onboard Processing with Possible
Autonomous Triggers

Thermal classifier for
volcanoes and fires

Sulfur classifier
added July 2007

As of July 20, 2007: :
Total Images taken for life of EO-1 mission = approx 35,000
stanss of ASE inltiated images

Lot Wosh  Touriey | Spiamming
n 1 -
L] . [}
Lriwmes Earmmad 2 L] 1
Poaliies Trigges s ™ 0 o
T i by wm - " ol
e wmro - ' "
Bend a2 " . »
Plassisr st L] L] ] m
7

SensorWeb 3G in NASA SensorWeb

Exteonned Access and Staodards io Flpht Scfware
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SensorWeb High Level Architecture

Data
Procnslng N

‘and possmle future satelllte data in an area
of mterest on Google Earth g

Satellite imagery available on Myanmar
flooding as a result of Nargls cyclone May
2008 G l.‘lnq.h
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