EO-1 Weekly Status Week of Aug 26, 2005-Sep 1, 2005
Day of Year 238-244
Mission Day 1741 - 1747
EO-1 General:

The EO-1 satellite performed nominally this week.  EO-1 averaged approximately 18 Data Collection Events (DCE’s) per day for the week with 123 DCE’s recovered including a HSI instrument solar calibration that was performed on 09/01/2005 at 01:02z (05-244).

EO-1 captured an image of New Orleans today (Thursday 9/1/05) to gauge the aftermath of hurricane Katrina.  The New Orleans tasking request was entered via the EO-1 priority target web page last night and was automatically uplinked via the mission autonomy software system replacing the scene that was originally scheduled for this morning.  The downlink of the New Orleans data has been arranged to come down at Wallops tonight so the new EDOS high-speed IP links can be used to transfer the data quickly to GSFC.  If everything goes well, the New Orleans image data should be distributed by Friday morning to the Federal Emergency Management Agency.

The Wallops EDOS implementation was tested for the first time on Monday morning 8/29/05 and was 100% successful.  The New Orleans data downlink will be the second time the Wallops EDOS configuration will have been used.  From here forward, all EO-1 data downlinked at Wallops will use EDOS for transfer to GSFC and will undergo Level 0 processing here before being transferred to USGS/EROS in Sioux Falls for archival.  The Svalbard ground station is next in the schedule for conversion from Ampex tape deliveries to EDOS IP transfers - that should occur in mid-September.
The initial orbit lowering maneuver to drop out of formation with Landsat-7 is still planned for September 27, 2005.  This maneuver will lower EO-1's orbit by about 5-6 km.  Every 4-5 weeks thereafter, EO-1 will lower its orbit another kilometer so as to maintain a fixed mean local time.  The basic mission continuity through FY06 and the orbit lowering approach were approved by NASA Headquarters a couple of weeks ago. Approval for other aspects of the extended mission involving value-added use of EO-1 for science and technology support is being sought and those ideas are being circulated at NASA HQ to identify supplemental funding.
Spacecraft:

All spacecraft subsystems performed nominally this week.  
Global Positioning System (GPS)

The International Earth Rotation Service (IERS) has announced that a "leap second" is going to be added to the calendar at the end of this year.  The plan to implement this leap second was embedded in the GPS system broadcast starting in early August.  After the GPS system starting this broadcast, a 500 meter oscillating cross-track error between EO-1 GPS Tensor orbit solutions and S-Band Doppler ground orbit solutions was noticed.  It appears that the leap second plan was picked up by the EO-1 GPS Tensor software and used prematurely to compute coordinate system rotations (the details of this are still TBD).  A workaround to correct the problem by biasing the UTC/UT1 Offset by 1 second was then implemented.  The UTC/UT1 Offset is part of the routine weekly Earth Orientation Parameters (EOP) updates to the EO-1 GPS Tensor.  The EOP update using the workaround was performed on 8/29/2005 (05-241) and then verified with the Flight Dynamics system.  This workaround will remain in place until the leap second at the end of the year shows up in the IERS Bulletin A reports at which time EO-1 will revert to the nominal UTC/UT1 Offset when EOP updates are performed.

Instruments:

The instruments operated nominally this week.  

Technology Activities:
Our extended mission phase has transformed into a testbed phase.  The status of various validation efforts is as follows:

Sensorweb & Virtual Observatory Demonstrations

All problems have been corrected in the automated schedule generation software.  The schedule produced this week contained exactly what was expected based on target and ground station inputs.  The primary task ahead is to shorten the amount of time required between the latest uplink opportunity to insert a replacement target and the start time of the replaced image.
Autonomous Sciencecraft Experiment (ASE)

ASE controlled EO-1 all week with no major anomalies.  Minor anomalies in the automated goal dump/compare and goal queuing were observed this week.  The goal dump/compare errors were traced to timing overruns during the ASE/CASPER goal file copy and unzip process on-board.  A correction to add additional time before goal dumps was implemented to the goal loading STOL procedure on the ground.  The goal queuing error was traced to goal delivery during the weekly reboot of ASIST.  Updates were made to the CASPER Goal Loader (CGL) gateway to check for ASIST status before incoming goals are processed and queued.  
Hybrid Ground Phased Array Antenna Validation (funded & in process) 

The following Figure 1 is a picture of a test conducted at Georgia Tech with an array of inflatable antenna apertures, mechanically steered and adaptively combined to receive data from SAC-C in X-Band at 6 Mbps on August 24, 2005 and August 26, 2005.  For these tests data was not captured successfully.  More passes with SAC-C have been scheduled beginning Sept 6, 2005.  
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Figure 1  Inflatable adaptive antenna array to receive SCA-C data at 6 Mbps
Once successful, in Spring 2006 a similar test will be conducted but will use space fed lens that will be electronically steered in the elevation direction and mechanically steered in the azimuth direction.  These tests are being conducted under an ESTO award to examine cost effective methods to use adaptive antenna arrays to receive data from low 

earth orbiting satellites. 
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Figure 2  Space Fed Lens Prototype

The Univ. of Colorado received the first prototype space fed lens from E-Fab (Figure 2).  Dr. Rondineau intends to assemble the feed assemblies and then ship the unit to Glenn Research Center for testing in their antenna chambers by the end of next week.  If the characterization tests are successful, he will direct E-Fab to fabricate the remaining three space fed lens needed to build the 4 element antenna.  Figure 3 is a conceptual illustration of how space fed lens could be utilized.
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Figure 3  Conceptual drawing of how space fed lens would be used to “build cellular phone” type of communications infrastructure for low earth orbiting satellites.
Our present schedule for the space fed lens is as follows:

8/31/05   Fabricate and characterized 0.75 meter space fed lens

9/1/05 – 10/30/05   Integrate system with 4 space fed lens and perform same test with SAC-C

Onboard and Ground-based Compression of Hyperspectral Data (unfunded & in definition)

Nothing new to report.
Precision Attitude Control Using the Three Axis Magnetometer (TAM) (unfunded and in definition) 
Nothing new to report

Livingstone Onboard Model Based Diagnostic Tools 

We are very close to integrating Livingstone 2 that is flying on EO-1 onto a testbed which simulates a PowerPC running GSFC's Core Flight Executive (cFE) spacecraft control software.  cFE acts as a message bus and enables software “plug and play” onboard satellites.  In the target demonstration scheduled for this Fall, Livingstone will be “plugged” into cFE and messages from a ground software suite (GMSEC and ASIST) would automatically be routed from the ground, through the cFE onboard, to Livingstone.  The long term goal is to demonstrate some rudimentary flight software “plug and play” capability to lower future mission development and operations costs.
Ground and Space Network:


EOS Data and Operations System (EDOS), GSFC, MD, USA
A successful test of X-Band data capture and transfer from Wallops to the MOC via the EOS Data and Operations System (EDOS) was performed on 8/29/2005 (05-241).  This process will provide quick turnaround of science data by eliminating the FedEx delivery of AMPEX tapes to EROS in Sioux Falls.  Future upgrades at Norway and Alaska will allow those stations to perform this process also.  

Wallops Ground Station (WGS), Wallops Island, VA, USA 

There are no major problems to report.  

DataLynx Ground Station (PF1), Poker Flat, AK, USA

There were no major problems to report.

Alaska Ground Station (AGS), Poker Flat, AK, USA 

AGS was declared “Green” this week.
Svalbard Ground Station (SGS), Longyearbyen, Norway

There were no major problems to report.
Tracking and Data Relay Satellite System (TDRSS), White Sands, NM, USA

There are no major problems to report.

USGS Multi-Satellite Ground Station (LGS), Sioux Falls, SD, USA

There are no major problems to report.

Tasmanian Earth Resources Satellite Station, a.k.a. Hobart (HGS), Hobart, Australia

There are no major problems to report.  
Cordoba Ground Station (CGS), Cordoba, Argentina

No passes were scheduled this week. 

Upcoming Events:

· Formation Flying maintenance maneuver on 09/15/2005 (05-258)
· Lunar calibration on 09/18/2005 (05-261)
· Formation Exit maneuver on 09/27/2005 (05-270)

Imagery Status:

Scenes and Engineering Cals Planned for week of Aug 26-Sep 1, 2005          104
# of scenes recovered for week of Aug 26-Sep 1, 2005                                    104
Total scenes and engineering calibrations planned for entire mission   approx 23,656
EDC Scenes:  ALI scenes processed to Level 0            23,334 (as of Sep 1, 2005)

                        Hyperion scenes processed to Level 0    23,079
                        ALI scenes processed to Level 1            23,334
Publications and Presentations Status (as of 09-01-05):

329 publications 

233 external presentations

  41 articles and press releases
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