Frequently Asked Questions (FAQ) about EO-1 imaging operations
Q. What are the characteristics of EO-1? 

A. For information on the EO-1 mission, instruments, measurements, data requests, data characteristics and products please go to:

http://eo1.gsfc.nasa.gov/ or 

http://eo1.usgs.gov/
Q. How many orbits are acquired each day?

A. 13-14 orbits.  Both daytime and nighttime acquisitions are available.
Q. How many targets can be imaged per orbit?

A. EO-1 can image 2-3 targets per orbit and can store up to 5 paired scenes (ALI and Hyperion) within the on-board recorder before having to downlink them at an X-band ground station.  Both instruments are turned ON for normal earth viewing scenes.  For each of the 13-14 orbits per day there are 2-3 scenes per orbit attempted, unless there are calibrations or other engineering activities pre-empting normal imaging.
Q. How many images does EO-1 take per day?  

A. During a normal science operations day, EO-1 will take 20-30 scenes with each instrument.  EO-1 acquires images simultaneously using both Hyperion and Advanced Land Imager (ALI).  The target is captured in the center of either the ALI or Hyperion instrument as selected by the scene requestor.
Q. How many times can EO-1 image a particular location per month?  
A. A particular location in the mid-latitudes can be imaged 9-10 times per month on average in the daytime and another possible 9-10 times during the nighttime orbits within the maximum 26 degree pointing angle convention implemented in the autonomous scheduling system.  Sometimes the spacing between images is either 2 days, 3 days, or 5 days depending on when particular look angles come in-view from EO-1’s orbital position. Twice per month, the spacecraft can acquire images of any particular target from the nadir flight path, twice per month from the adjacent flight path to the East (on the WRS-2 grid), twice per month from the adjacent flight path to the West, twice per month from the flight line that is the second path to the East from the nadir path, and finally, twice per month from the flight path that is the second path to the West from the nadir path.  Locations in higher latitudes can be imaged more frequently (up to once per day and once again a night).
Q. What is the largest angle EO-1 can point to acquire an image?  
A. Technically there is no limit other than roll speed, which takes only seconds to maneuver several degrees.  The largest angle EO-1 executes under autonomous control is 26 degrees.  Larger pointing angles are possible, but not under autonomous control. 
Q. How do I request the acquisition of an image for my site?

A. Here are the ways to do it:

1. Setup your own target requests in the on-line sensor web server http://geobpms.geobliki.com/.  To request an account, go to https://op.geobliki.com/.  Instructions for how to navigate the geobliki servers are found at http://eo1.gsfc.nasa.gov/new/sensorWebExp/Sensor%20Web%20Instruction.docx.
2. You can contact the EO-1 Mission Science Office (MSO) at NASA/GSFC and request research acquisition(s).  
Contact information: Lawrence.ong@nasa.gov or Stuart.frye@nasa.gov.
The EO-1 Mission Director oversees all activities on-board the spacecraft and the ground systems supporting the mission. The MSO coordinates image collections with the goal to optimize the use of EO-1 for scientific purposes. For example, the MSO can facilitate the acquisition of requests for short term acquisitions over targets of high interest, large aerial coverage requiring multiple adjacent scenes, repeated coverage, and or resolve scheduling conflicts.
3. You can request an acquisition through the USGS Data Acquisition Request site at http://eo1.usgs.gov/dar/instructions
Q. What are the EO-1 MSO priorities for acquisition?

A. The MSO has setup a priority scheme that is applied to every target request.  Below some of the user groups are listed by order of priority:
· EO-1 engineering and calibration acquisitions
· EO-1 science acquisitions coordinated with field campaigns
· Disaster and emergency acquisitions
· Requests from U.S. researchers and institutions
· International research institutions
· Requests from the general public 
For more detail on how the scheduling system works and how users can view status of acquisition requests, tasking, execution, delivery, and processing information, please see the sections below.
Q. How do I request an acquisition in support of disaster assessment/relief effort (e.g. fire, flood, hurricane, tsunami, earthquake, landslide) with a short turnaround time?

A. E-mail Stuart.frye@nasa.gov, follow the sensor web instructions at http://eo1.gsfc.nasa.gov/new/sensorWebExp/Sensor%20Web%20Instruction.docx to setup your request independently, or both.
Q. I would like to receive a notification about the status of an acquisition I have submitted.  What is the procedure to follow to find the status of my acquisition request?

A. The answer differs depending on the path you selected for requesting the data.


- If you used geobliki to submit requests, you can check http://eo1.geobliki.com/ under the All Tasks tab on the right side to obtain up to date status on submittal and delivery of geobpms requests.


- If you requested your data directly through the MSO, a team member will be assigned to trace your acquisition and communicate with you via Email.

- You can also register a request in the USGS database at http://earthexplorer.usgs.gov/ to notify you when a particular EO-1 image has been acquired and delivered within a particular path/row or containing particular lat/lon coordinates.  The USGS will send an Email when the data have been posted to the archive.
Q. How do I obtain the acquired EO-1 data?

A. EO-1 data is distributed free of charge by USGS. You can download EO-1 data for the entire mission from the USGS database at GloVis (glovis.usgs.gov/) or EarthExplorer (earthexplorer.usgs.gov/).
Users can also download recently acquired EO-1 Level 1R and 1G data products at the EO-1 ftp server at ftp://matsu.opensciencedatacloud.org/
The directory structure starts with the instrument and data level (ali_l1g, hyp_l1r, and so forth).  The next page will allow you to click on YEAR for a particular instrument and data type.  The next set of folders is for the Julian Day of Year within that YEAR.  After you click on a Day Of Year folder, you should see all the SceneID folders for images taken on that particular DOY.  The SceneID folder names contain an added fourth character which is the first character of the instrument name (A = ALI, H = Hyperion).  Click on the SceneID of interest (e.g., EO1H0060542015089110KF) and you will see the data files and associated metadata for that image.
Q. How do the autonomous scheduling, sensor web tasking, and scene tracking systems work?
A. Normal imaging operations are controlled by an autonomous on-board scheduling system in concert with an autonomous ground version that mirrors the on-board system.  The combination of systems is collectively known as the Autonomous Sciencecraft Experiment (ASE).  The ground version screens and sorts all requests by priority and generates the onboard goals/targets for uplink to the spacecraft scheduling system.

There are two primary methods used for tasking (sending targets to) the Earth Observing One (EO-1) satellite:

· Baseline Science Requests

· Sensor Web Priority Replacements

Baseline Science Requests are targets setup 2-3 weeks in advance of the acquisition times.  There are three sources of input for these baseline targets:

· GSFC EO-1 MSO
· JPL ASE Team

· USGS baseline requests

Baseline Science Requests are submitted for an entire week’s worth of imaging operations every Tuesday or Wednesday.  These three batches of request records cover the time period from the next upcoming Sunday night 00:00:00 GMT through the following Sunday night 23:59:59 GMT. The Baseline Science Requests are ingested into the ASE ground scheduler along with the EO-1 orbital ephemeris for next week and the proposed ground station and TDRSS contact schedules.  The ASE system selects targets, S-band command and telemetry capture contacts, and X-band downlinks for the next week automatically based on the target priorities of the three sets of input in addition to satellite constraints and other engineering activities that need to occur next week.  An artificial intelligence engine is used within ASE to generate a selected target list, which is produced for review by personnel at the three input sources on Wednesday or Thursday. On Friday, any individual changes to the Wednesday version are ingested and the contacts for next week are finalized with the Near Earth Network Services teams.  The final selected target list is then posted for next week on http://eo1.gsfc.nasa.gov/new/OpsMetrics/index.html.

After that, the ASE system constructs daily sets of goals/targets for Saturday and Sunday based on the end of the previous week’s selected target list, then produces the Monday daily schedule based on the new selected target list and delivers all three daily schedules to the telemetry and command system at the EO-1 Mission Operations Center (MOC) at GSFC for uplink to EO-1.  This allows the EO-1 Flight Operations team to ensure the weekend and Monday are covered before leaving work on Friday afternoon. On Monday, ASE produces the Tuesday daily schedule and delivers it to the MOC.  Likewise, daily schedules are constructed on Tuesday, Wednesday, Thursday, and Friday for the respective following days and are delivered daily enough in advance to be uplinked during the next-to-last ground station contact for that day.

Sensor Web Priority Replacements are individual targets that originate from the following three sources:

· GSFC Campaign Manager http://geobpms.geobliki.com/
· JPL Sensor Web Triggers

· GSFC or USGS Priority Science Replacements

Sensor Web Priority Replacements are submitted for near term targets that can over-ride competing Baseline Science Requests given appropriate priority, cloud score, and in-view availability.  These requests are typically for disasters and other events that are time critical (e.g., coordination with aerial flights of opportunity).
The GSFC Campaign Manager is a web-based tool that compiles requests from various sources including 

· predictive model runs, 

· observation detections from other satellites, aerial platforms, and ground based sensors
· inputs from disaster managers, hydrologists, volcanologists, seismologists, and other teams of people that need the ability to task a sensor for a near-term result

It has a browser interface and an Application Programmer Interface (API) for machine-to-machine interoperability.  It is a Decision Support System that uses two-factor authentication as a demonstration for how to handle web service security based on the OpenID and OAuth protocols.  

Instructions for how to obtain the security code credential and code generator needed to access the campaign manager services are available at http://eo1.gsfc.nasa.gov/new/sensorWebExp/Sensor%20Web%20Instruction.docx.

The account setup is necessary to use the campaign manager website, from which a user can setup their own targets, check target in-view feasibilities and request status, receive automatic notifications of actions taken, and receive links to data and custom processing services that are also described at http://eo1.gsfc.nasa.gov/new/sensorWebExp/Sensor%20Web%20Instruction.docx.

On a daily basis at noon Eastern time, campaign manager targets are assessed for having active in-view feasibilities and the active requests are sorted into a replacement tasking queue.  Cloud predictions for all the Baseline Science Requests plus tomorrow’s Campaign Manager replacement requests are retrieved from the NCEP global cloud prediction system for each scene.  The cloud scores are used to assist in decision making about replacement scene selection.
Sensor Web tasks are generated on-demand from geobpms, the ASE database, and GSFC and USGS priority replacements submittals and uplinked as individual goals/targets for disposition by the on-board scheduler.
Tomorrow’s schedule is available every day after noon Eastern time at http://geobpms.geobliki.com/sched.
