EO-1 Weekly Status Week of Dec 9 – Dec 15, 2005

Day of Year 343-349
Mission Day 1846 - 1852
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 for a total of 129 DCE’s acquired and 124 recovered.  Five DCE’s, as well as Engineering data, were lost due to an anomaly at the Svalbard Ground Station (SGS).

Spacecraft:

All spacecraft subsystems performed nominally this week  

Reaction Control Subsystem (RCS)

EO-1 performed a 361 second orbit lowering Mean Local Time (MLT) control burn at 2005-347-14:34:46 (12/13/2005).  The observed thruster duty cycles were 63.7% and within the nominal range.
Instruments:

The instruments operated nominally this week. 
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Technology Activities:
The EO-1 extended mission phase has been transformed into an on-orbit testbed for advanced technology and hyperspectral research.  The status of various validation efforts is as follows:

Sensorweb & Virtual Observatory Demonstrations

The automated schedule generation software continues to operate smoothly producing all weekly and daily activity schedules without problems.  All priority replacements were uplinked automatically without operator intervention.  All sensor web replacements (triggered scenes from other sensor installations) were also uplinked automatically.

The UMBC class on sensor networks, taught by Dr. Mohamed Younis, formed 3 project teams which created class projects involving sensor networks, a mini-rover and EO-1.  A demonstration was conducted by the students on December 14, 2005 at UMBC and attended by the Dean of the College of Engineering, the Dept Chair, Dr. Younis, a reporter and photographer  from the Baltimore Sunpapers, Vuong Ly and myself (Dan Mandl) from NASA/GSFC and of course the students.  The three project demos were as follows.  In project 1, when a sensor detected an increased temperature from a hand, it sent a message to the tasking website to cause EO-1 to image the campus.  In project 2, a mini-rover navigated through the sensor field guided by the sensors which varied their guidance scheme depending on what temperature they detected.  It was a mini-hazard avoidance system.  In the 3rd project, when one of 6 sensor pods was turned off, the mini-rover would automatically travel to the disabled sensor, take a 360 degree picture of the area near the sensor and also task EO-1 to image the UMBC campus. Figure 1 depicts the basic architecture of the demonstrations..
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Figure 1  UMBC project with Sensor Network, Personal Exploration Rover and EO-1.  Sensor network detects light/temperature and can message mini-rover to take closer look autonomously and then also can task EO-1 to take image of same area from space.

Note that the motes are combination miniature computers with a radio and a detector.  When they wake up, they form an ad hoc wireless network to “bucket brigade” sensor measurements to wherever they are programmed to send the messages. Figures 2, 3 and 4 show a couple of the pictures of demonstration day.  An article appeared in the Baltimore Sunpapers on this effort and the text is pasted at the end of this status report.
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Figure 2  Rover locating faulty sensor and doing and taking image of area around sensor before taking EO-1 to image campus
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 Figure 3 Rover navigating through sensor field avoiding simulated hazards
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Figure 4  Another view

Further experiments will be conducted using the Cosmic Hot Interstellar Plasma Satellite (CHIPS), a satellite with IP communications between space and ground.  We are in the process of integrating a plug and play middleware, (GMSEC & CFS), for both the ground and flight software for those future experiments to take these experiments up to another level of automation and ease of use.  It is hoped the future classes at UMBC will participate to help evolve these experiments.

Autonomous Sciencecraft Experiment (ASE)

ASE controlled EO-1 all week with one minor anomaly.  

On 343/01:15z, ASE delivered a goal file with then same name as a previous goal delivery.  The FOT was paged when following the goal load attempt.  The reason for the duplicate goal names was tracked down to a file permission problem at JPL.  The problem was corrected and all goal deliveries were re-queued and uplinked with no further problems. 

Hybrid Ground Phased Array Antenna Validation (funded & in process) 

Waiting for new space fed lens to be fabricated by mid-December 2005 and the control mechanism for the space fed lens.  The control mechanism is a turn table, whereby the steering for this antenna system will be mechanical in the azimuth direction but electronic in the elevation direction.

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 & Autonomy Testbed

TheLivingstone 2/Core Flight System (CFS) spacecraft control software suite was successfully loaded onto the Cosmic Hot Interstellar Plasma Satellite (CHIPS), a satellite that is being used as an autonomy test platform (formerly run by Berkley).  Initial tests ran successfully on Thursday, Dec 8.  We are in the process of rerunning the same experiment except that the control will originate from GSFC and the telemetry will be sent to GSFC automatically versus conducting the experiment totally inside the CHIPS firewall at Berkeley.  Ultimately, we could like to have a mini-rover trigger Livingstone onboard CHIPS to perform an action. 


Figure 2  Test configuration for test December 9, 2005

Ground and Space Network:

EOS Data and Operations System (EDOS), GSFC, MD, USA

EDOS continues to provide X-Band data transfer from both WGS and SGS to the EO-1 Mission Operations Center (MOC).
Wallops Ground Station (WGS), Wallops Island, VA, USA 

WGS was declared “Red” at 341/03:30z due to PTP problems.  WGS was able to capture both Science and Engineering playback data during the anomaly, but could not provide R/T telemetry or commanding.  WGS was able to use PTP-3, but the MOC was not configured for this PTP until Day 343.  The following R/T passes were missed: 341/16:27z, 342/01:52z, 342/15:29z, 343/02:32z, and 343/14:33z. 

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

There are no major problems to report.
Alaska Ground Station (AGS), Poker Flat,SAK, USA 

There are no major problems to report.

Svalbard Ground Station (SGS), Longyearbyen, Norway

During the SGS 2005 348/11:11:15 and 348/14:27:04 SGS lost EO-1 signal for extended periods of time.  Both engineering and 5 DCEs were lost due to the anomaly.
Tracking and Data Relay Satellite System (TDRSS), White Sands, NM, USA

There were no major problems to report.

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

LGS is now being scheduled only for contingencies.

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:

· Lunar calibration on 12/16/2005 (05-350)

· Panel 4 (LA-II) thermal test on 12/22/2005 (05-356)

· Leap second on 12/31/2005 (05-365)

· PPT testing in Jan, 2006

Imagery Status:

Scenes and Engineering Cals Planned for week of Dec 9 – Dec 15, 2005                129
# of scenes recovered for week of Dec 9 – Dec 15, 2005                                          124
Total scenes and engineering calibrations planned for entire mission        approx 25,460
Total Scenes:  ALI scenes in the Level 0 archive            24,370 (as of Dec 15, 2005)

                        Hyperion scenes in the Level 0 archive    24,134
Publications and Presentations Status (as of 12-01-05):

335 publications 

233 external presentations

  43 articles and press releases

====================================================================

UMBC students will do the work of NASA engineers today
--------------------
 
A satellite will focus cameras on campus guided by sensors set up for a class project
 
 By Dennis O'Brien
Sun Reporter
 
December 15, 2005
Sometime this morning, a NASA satellite will focus its cameras on the University 

of Maryland, Baltimore County campus - steered there by sensors that were 
scattered yesterday on a hallway floor of the school's Engineering Building.
 
The photograph might be obscured by clouds, but the message to Mohamed Younis' 
students will be clear: They have what it takes to do the kind of work that NASA 
does.

The sensors, each about the size of a matchbox, were programmed as part of a 
class project organized by Younis, a computer science professor and expert on sensor networks.

The students got to borrow an orbiting NASA satellite thanks to a friendship 
Younis forged with NASA engineer Dan Mandl last summer, when Younis was 
completing a fellowship at the NASA Goddard Space Flight Center in Greenbelt.

Mandl oversees Goddard's Earth Observer I, a satellite launched five years ago 
to test the latest space imaging equipment.
 
 "We stayed in touch, and I thought, why not start working together on something 
that would give some of these students an idea of what NASA does?" Mandl said.
 
Younis' Sensor Networks class deals with the basics of building and maintaining 
the kinds of sensor networks that are a key to robotics, satellites and the  technology behind many fire and burglar alarms systems.
 
 "They have all kinds of applications," said Karthikeyan Ravichandran, one of the 
students. "It's the kind of thing that if you learn it, you can actually use it."
 
Sensor networks are vital in space exploration, particularly with much of NASA's 
 future focus on manned missions to the moon and Mars, Mandl said.

"These are the kinds of devices that are extremely useful if you want to get to 
the moon or to Mars, where there are no electrical outlets or plugs and you 
don't know what kind of terrain you're dealing with," he said.

For his project, one group of students scattered six sensors on a hallway floor to show how they could send a signal over a wireless network to alert a computer to changes in temperature from a fire or volcano on a distant planet.
 
Sending a message When someone placed a hand on the sensor, raising temperatures 
enough to send a message to a nearby laptop, the computer in turn sent a message 
to a NASA Web site that will direct the Earth Observer satellite to take images 
of the location, along with the rest of the UMBC campus in Catonsville.

With today's weather forecast calling for a mix of icy precipitation, the photographs aren't likely to be detailed. "It's been so cloudy lately I don't know how much of the campus we'll actually be able to see," Mandl said.

In another demonstration yesterday, students programmed the sensors so that a 
NASA Mini Rover, also supplied by Mandl, could navigate through simulated "hot spots" in hazardous terrain.

A third group showed how a sensor that failed or was shut off could send a 
distress signal that brought the rover to take photos of the site.

The $10,000 rover, one of three at Goddard, is normally used by NASA engineers 
for just such testing, Mandl said.

Testing networks NASA engineers are testing a variety of sensor networks to 
determine the best ways to send probes - and eventually manned space flights to the moon and Mars, Mandl said.
 
"There are people getting paid a lot more money to do exactly what these people 
just did," Mandl said after yesterday's demonstration. "There's really very 
little difference."

The students will conduct similar demonstrations tomorrow at Goddard, where test facilities include a sandy terrain designed to simulate conditions on the moon and Mars.
 
Several students said they weren't sure whether they would find jobs using what they learned in the class.
 
But a few expressed interest in designing and building sensor networks, possibly for NASA or other agencies.

 
"Definitely my dream job would be working in some sort of capacity with 
robotics," said Andrew Wilson, 22, a senior majoring in computer engineering.

dennis.obrien@baltsun.com 
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