EO-1 Weekly Status Week of October 29 – November 4, 2009

Day of Year 302 - 308
Mission Day 3274 - 3280
Earth Observing-One (EO-1) General

Scheduled 144 science Data Collection Events (DCEs) this week.
INSTRUMENTS

All instruments operated nominally this week 

Performed instrument calibration

· Conducted ALI internal calibration (Type II) on November 2 at 01:04z

Performed lunar calibrations

· Conducted an all-instrument nominal lunar calibration on Tuesday, November during the 05:22z umbra.

· Performed modified lunar calibration (ALI & Hyperion) two orbits later

EO-1 Spacecraft Subsystems

Command and Data Handling (C&DH)

Continued to experience problems playing back engineering data from the Solid-State-Recorders.  Engineering data is being received during real-time contacts and for all science imaging events. 

Technology Activities

In addition to providing ongoing science data collection, the EO-1 extended mission supports on-orbit testbed activities for advanced technology and hyperspectral research.  The status of various validation efforts is contained in the following paragraphs.

SensorWeb & Virtual Observatory Demonstrations

On Thursday, October 29 there was an AIST 2008 SensorWeb 3G collaborators teleconference.  

Participants:  Dan Mandl, Stu Frye, Pat Cappelaere, Vuong Ly, Jerry Hengemihle, Jason Stanley, Rob Sohlberg, and Joe Young.
Notes from this teleconference are as follows:

1.  Rob Sohlberg reviewed his list of Strawman Standard Processing Steps for WCPS.
2.  Pat Cappelaere emphasized the need to identify what products can be computed onboard vs. what will be computed on the ground.  
3.  Vuong Ly and Jerry Hengemihle discussed buying a Leon processor board for purpose of performing simulation of HyspIRI data interface to the spacecraft.
4.  Dan Mandl asked Jerry, Vuong, and Jason to meet and produce a detailed layout of steps required to upload WCPS algorithms to the HyspIRI spacecraft.
5. Pat stated that data compression is needed onboard to download very large hyperspectral data sets.  There are several data compression options such as the long-used UNIX protocols and the newer CCSDS Image Data Compression and wavelet transform techniques.

6.  A check is to be made to see if Don Sullivan has received a copy of the core flight executive cFE software for him to become familiar with it and determine if it is appropriate for installation on the Global Hawk UAS.  

7.  Dan stated that a HyspIRI IPM testbed software release schedule will be issued next week.

On November 3, there was a Flood/Disease SensorWeb collaborators teleconference.  

Participants:  Dan Mandl, Stu Frye, Joerg Szarzynski, Lenny Roytman, Michael Leitgab, Jan-Peter Mund, Lawrence Ong, and Joe Young.

Notes from this teleconference are as follows: 

1.  There was a discussion about planning for the proposed Namibian Flood/Disease SensorWeb meeting in Namibia on 25-29 January 2010.  The meeting will be composed of two parts.  The first meeting part will be held in the capitol city of Windhoek and will focus on political issues with appropriate high level regional representatives participating.  The second meeting part, which is to focus on technical aspects, will be in the city of Oshakati that is in the region where the most recent severe flooding occurred. 
2.  Joerg Szarzynski is to send Guido van Langenhove a list of recommended attendees with the stipulation that that invitations be sent from the Namibian government.
3.  Dan Mandl stated that he is in the process of producing a video of flooding in Namibia and it will be completed shortly.

4.  Joerg is to send a first draft of the agenda for the January meeting in Namibia and notes/attendees list of the Namibia splinter meeting/telecon at the Bonn workshop in October.
5.  A colleague of Lenny Roytman, Suraj Pandey, is stationed in Zimbabwe as Associate Professional Officer-Remote Sensing & GIS Specialist, International Crop Research Institute for the Semi-Arid Tropics (ICRISAT/SADC).  He stated that specifically he is performing research on agro-ecological modeling for climate change impact and mitigation strategies for flood, drought, land degradation, and length of growing period in Namibia, Botswana, Zimbabwe, Mozambique, and Malawi.  Apart from this, he is involved in land use/land cover modeling, biomass estimation, and net primary productivity work in Eastern Africa (Ethiopia) and Zimbabwe.  His climate change research specifically focuses on drought, vegetation growth (biomass estimation and net primary productivity), and rain use efficiency in Namibia, Zimbabwe, Botswana, Mozambique, and Malawi using low and high resolution satellite data including MODIS, LANDSAT and EO-1.  EO-1 (Hyperion) data are used for water productivity and land use and land cover change in specific locations.  The group recommended he be invited to the January meeting in Namibia.
6.  Jan-Peter Mund stated that a German company, Federal Institute for Geosciences and Natural Resources (BGR), has a ground water monitoring activity in Namibia related to urban water supply.  As such, he recommended that we keep them informed of our activity.
7.  Stu Frye introduced the related subject involving the UN-SPIDER and NASA collaborators on regional flood pilot programs in the Caribbean region and its relation to the Namibian SensorWeb Pilot program.  Therefore, Stu mentioned that UN-SPIDER and NASA are participating in the Comprehensive Disaster Management Conference sponsored by the Caribbean Disaster Emergency Agency to be held in Jamaica on 7-11 December, 2009 and their presentations will be contained in the Caribbean Flood Pilot session that Stu is organizing.  
8.  At a teleconference next week, November 10, plans for the January meeting in Namibia will be further finalized.
On November 3, the EO-1 Mission Science Office (MSO) conducted a meeting chaired by Betsy Middleton.  The participants were Betsy Middleton, Bruce Cook, Lawrence Ong, Nathan Pollack, Fred Huemmrich, David Landis, Lawrence Corp, Yen-Ben Cheng, Qingyuan, Dan Mandl, Stu Frye, and Joe Young.  

Topics pertinent to EO-1 Operations that were discussed are as follows:

1.  Fred Huemmrich presented slides on an EO-1 Global Hyperspectral Sampling activity he is pursuing and it’s relation to a ROSES 2009 call for proposals on Land-Cover/Land-Use Change.  Step 1 proposals are due 1 December 2009 and Step 2 proposals are due 1 June 2010.  
3.  Stu Frye stated that the project needs to revisit its stance on restrictions for release of Hyperion data over Israel per The Commercial Space Act of 1997 for the following two reasons: one, we have Israel collaborators requesting Hyperion data of Israel to whom we cannot release the data because of the stated restriction and two, higher resolution imagery of Israel is now available.  Betsy Middleton requested that Stu draft a revised policy statement that would be forwarded to the NASA Headquarters EO-1 Program Executive.
4.  Stu stated that it has been determined that EO-1 flight software has incorrectly implemented Leap Second timing corrections for the past two years and as a result EO-1 images have had an along-track shift.  This problem is being corrected via a patch to the CASPER software that should be ready in 3-4 weeks.  Even with the along-track shift, all targets are being captured within the EO-1 image frame.
5.  The next MSO meeting will be on November 17.

On November 4, at a meeting chaired by Shahid Habib (GSFC Head of Office of Applied Sciences), a series of presentations were given to Michael Goodman (from MSFC) and Andrea Donellan (from JPL), who have recently been detailed to HQ to share the Disaster Management Applied Sciences theme program management responsibility.  They are visiting all NASA Centers to get familiar with activities that are directly or indirectly in support of their program.  In particular, their interests were in what projects do we have funded under the Applied Sciences program, what science projects/activities do we have that can support the disaster theme, which decadal survey missions will relate to Disaster Management, and finally what technologies do we have that can support the disaster theme.  In support of this meeting, Betsy Middleton gave a presentation on GSFC’s HyspIRI activity and Dan Mandl gave a presentation on our EO-1 and SensorWeb activities as related to Disaster Management and the NEREIDS mission concept.
Ignition Fund Activity
Pat Cappelaere is looking into producing a lower level system design for use of SpaceCube in the NEREIDS mission concept.

Dan Mandl has prepared a final presentation on the NEREIDS mission concept and will present it on November 9 to the Innovative Partnerships Program Office.

Pat stated that he needs a final configuration of the NEREIDS spacecraft.  
Autonomous Sciencecraft Experiment (ASE)

The ASE controlled EO-1 all week. 

EO-1 MISSION OPERATIONS CENTER

Real-Time

· Continued nominal spacecraft state of health

· Re-instituted automated update of earth orbital parameters used by onboard GPS unit

· Started automated updates on October 29 

· Analyzing cause of intermittent instances of images not being centered in the along-track direction

· Collaborated with support engineer and JPL personnel to examine time code used onboard spacecraft and compared algorithms to those used by CASPER software onboard

· Discovered leap seconds are incorporated into Universal Time Correlation Factor (UTCF) despite documentation stating otherwise

· Verified leap seconds are included in UTCF by examining telemetry near Jan 1, 2009

· Confirmed that CASPER software follows documentation and it is therefore handling leap seconds incorrectly

· Confirmed two leap seconds that have occurred since CASPER installation have skewed effective image start times by two seconds by examining image time data

· Suspect another issue may still be affecting along-track drift since compilation of commanded-vs.-observed image start times shows both two second bias and scatter

· Studying correlation between lunar calibrations and tank temperatures

· Observed temporary increase in tank temperatures in vicinity of last pair of lunar calibrations

· Examined telemetry from lunar calibration periods during past three years and observed similar temperature increases, with amplitude of increases raising over time

· Judged raising temperature increases due to fuel being depleted over mission lifetime

· Analyzing temperature data from other subsystems to ensure temperature increase is not from excessive heat being generated by other components

· Studying effects of nominal and modified lunar calibrations on tank temperature

· Gathering data for analysis by subsystem engineers

· Ensuring onboard battery performing nominally

· Continuing analysis of battery parameters, such as battery voltage, current, and state of charge at specific times in EO-1 orbit (end of day, end of night, etc.) 

Mission Planning

· Continued migration from Command Management System (CMS) software to ASIST SCP (Stored Command Processor) module

· Completed requirements validation successfully

· Started functional testing 

· Continued documentation of SCP test plan

Flight Dynamics

Continued migration of all flight dynamics processing to new hardware 

· Contacted firewall POC for WGS and SGS to check status of tracking data file deliveries to new flight dynamics workstation

· Started converting flight dynamics products delivery scripts to new workstation

· Contacted POC at each entity that receives files from MOC to enact firewall changes at each site to allow deliveries from new workstation

Migrated delivery of scheduling files to SN scheduling group from SWSI software to SNAS software

· Completed testing of new process

Developing tools to provide increased situational awareness regarding space debris

· Built scripts to extract debris TLEs (orbital elements) from Space Track for all listed debris objects and determine which objects approach EO-1 within 3 km during next 10 days

· Improving scripts to allow for automated execution

· Started comparing output generated by scripts to reports generated by GSFC Conjunction Assessment Team
Trending

Discovered problem involving incorrect conversion coefficient used in tank temperature telemetry points 

· Created user-defined telemetry points in ITPS to correct error

· Verified user-defined points match those reported in ASIST
System Administration
Continued migration of data processing capabilities to the upgraded ASIST workstations

· Distributed two processing scripts to all ASIST workstations

· Awaiting testing status from support engineer

Continued development of new backup server

· Received approval to stay on network after security scan

· Corrected network problem that was restricting internet access

· Installed and configured PatchLink

· Configured Network Time Protocol (NTP) to point to the IONet time server

Started testing the new backup firewall

· Created a test network to simulate the interaction of the outside network and MOC via the firewall

· Began testing of the firewall rules, with initial results being successful

· Discovered a problem with the firewall rules after a reboot

· Implemented workaround that will run the firewall setup script on boot

· Proved this method works via testing

· Researching why the firewall rule set didn’t work automatically on startup like intended

Tested imaging solution using an older (more stable) version of Clonezilla

· Created images for a Windows computer and a Linux computer, with the program reported successful image creations

· Tested image restorations successfully

Began contacting the recipients of flight dynamics products from MOC to obtain Sys Admin point of contacts in order to exchange IP address and account information 

Collaborated with another Sys Admin to improve the process in which backups of the legacy HP-UX computers are created 

GROUND AND SPACE NETWORK

Station Downtimes

Received notification that HGS is still red, effective starting September 7, and ETRO is unknown.
Operational Discrepancies
Starting on November 4, corrupted data was noticed coming from PF2 ground station.  EO-1 FOT personnel worked with operations personnel at PF2 to attempt to recover downlinked data which appeared to be cleanly recorded by the downlink antenna.  Ground station personnel replayed the raw data on an alternate processing string and data appeared to be correctly recorded in this manner.  While this trouble shooting was going on, EO-1 FOT requested shadow support from PF1 to ensure receipt of uncorrupted data.
UPCOMING EVENTS

Conduct inclination maneuvers in early December to maintain spacecraft MLT at 10:00 am. 

Imagery Status

Scenes and Engineering Cals planned for week of October 22 – November 4, 2009             144
Total scenes and engineering calibrations planned for entire mission – approximately 49,403
Total Scenes:  ALI scenes in the Level 0 archive              45,063         (as of November 4, 2009)

                         Hyperion scenes in the Level 0 archive    44,815         
Publications and Presentations Status 

404 publications 

284 external presentations

53 articles and press releases
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