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1. Introduction
The EO-1 mission has been the primary on-orbit testbed used to demonstrate the effectiveness of web services for acquisition planning and tasking, schedule visibility, custom processing, product publication, subscription notification, and data distribution with a single sign-on security mechanism.

The EO-1 web servers have been setup based on Open Geospatial Consortium standard interfaces (http://www.opengeospatial.org/).  Implementations are either at the current spec level, one rev out of date, or are proposed and still in the approval cycle.  URLs for the servers are sprinkled throughout this document.

The idea behind the Sensor Web is that services and components are on the internet, so you can access them with http:// or https://.  Servers should have an XML description document for their application programmer interface (API) that tells clients how to access/interact with the servers.  The server API is provided so user clients can automatically access them via scripted actions (workflows) initiated by remote servers, not just manual browser actions.

The servers are governed by an OpenID security protocol to ensure that the users are who they say they are by requiring a login username and password.  Furthermore, a second factor in logging in is provided via a security code credential registered by the user for use with a corresponding security code generator.  Security codes are to be entered by the user after the login username and password making this scheme a two-factor authentication mechanism. 

Authorizations for user activities are governed by OAuth protocol.  OAuth controls actions taken by users or by automated clients on behalf of the user and ensures automated actions initiated by a remote user can receive delegated authority to do the same things that the user who launched the action are allowed to do.  The web services are all accessible under a single sign-on scheme, which means that once logged in, a user can go from one server to another by only presenting their username.

Two-factor authentication based on OpenID and OAuth is employed to demonstrate how web service security can be handled in a distributed architecture.  The instructions below describe how to obtain the security code generator and credential needed to establish and use an OpenID account.  The account is necessary to use EO-1 web services from which a user can setup their own targets, check feasibilities and status, and receive automatic notifications, and links to data and custom processing services.

2. Creating an OpenID Account (note usernames should contain only alphabetical letters):
1. Navigate to https://op.geobliki.com
2. Click on 'New Account'
3. Enter a self-assigned login name, password, and your email address (Note: it’s best to use only a few letters for the username with no spaces or capitals…the system will allow other characters, but then sometimes fails to allow credential registration, especially if there is a period (“.”) in the name.)
 
You'll get an email with the activation code. Click the link in the email to complete the registration process.
 
Ways to get a VIP credential:
1. Get a FREE VIP credential for your smart phone.  Go to https://vipmobile.verisign.com/home.v
2. Get a FREE VIP Access Toolbar for Internet Explorer or Firefox. Go to https://idprotect.verisign.com/desktop/download.v
3. Get a VIP Token (https://idprotect.verisign.com/orderstart.v)
     - VIP Security Card ($48)
     - VIP Security Token ($30)
 
Registering the Credentials
1. Login into https://op.geobliki.com/login with your username and password
2. Click 'Register Credentials'
3. Enter the Credential ID and the Security Code
4. Finish the registration process
 
The next time you login, enter your login name, password, and the 6-digit read-out from the VIP token.  If something fails, request a one-time token and it will be emailed to you.  After you have logged in successfully, all services are available under single sign on protocol where all you have to do is supply your username and the service will check with the OpenID provider server https://op.geobliki.com to see if you’re logged in or not.

3. EO-1 Task Requests, Information, and Frequently Asked Questions
Launched in late 2000, EO-1 is not “operational”… it is a flying experiment. And as such, data acquisition and delivery issues are not typically addressed on the weekends. Acquisition and downlink attempts are performed once, and if the data doesn’t make it to the ground through the antenna system, the data is lost. Data also may not be acquired in the event of debris avoidance maneuvers, maintenance (emergency or scheduled), or other outages. 

3.1 Tips When Creating an Account
· The security server does not like periods “.” in account usernames, and keep the username simple. 
· For organizations: It is possible for one group of people to have a communal login and password, though there is no problem with several individual accounts
3.2 To Setup Targets for EO-1, Go To the Campaign Manager http://geobpms.geobliki.com/ and login using op.geobliki.com.  Enter your new account URL (for example, my account is https://op.geobliki.com/user/sfrye), click ENTER, then type in your 6 digit security code from the keyfob, VIP Access Toolbar, or token generator app on your smart phone.  If you have already logged in to the OP server, you should be able to login to geobpms without having to enter the password or security code again, but you have to enter your account URL for OP so geobpms knows how to check with the OP to find out who you are. 

Once you are logged in to geobpms, select User-defined Scenarios and click on Create New in the upper right hand corner.  Enter the title of your scenario (i.e., Invasive Species Study) and fill in the other fields then click on Update (or Save).  Click on the X in the upper right of the green box to close and refresh your browser.  You should see your Scene Title in the left column.  If you don’t, click on the Created At column heading two separate times to sort.  After the second click, your request should be at the top of the list (most recent).
 
Finally, to enter your lat/lon targets, click on the “-“ link in the Scenario Request column and another green box will open up where you will click on Create New on the right hand side and be allowed to enter further description and the decimal lat/lon coordinates.  You can install a google earth plug in that will show up in the right half of the entry screen to locate your targets.  Use the >> button to move from the entry screen to the google earth display.  Click on a target within the google earth display and then click on the << button to automatically place those coordinates in the entry fields on the left.
 
When you are finished, click on save and the upcoming feasibilities for that target will be generated along with the cloud predictions for each one.  Those feasibilities go out for about 2 weeks, then expire.  If you want to renew them for another 2 weeks, click on the entry in the Scenario Requests (column 5 of the Scenario/Campaign Entries page), then click on the "-" link in the Scenario Feasibilities column and click on the "Generate New Feasibilities" link in the upper right of that box and new in-views and cloud scores will be generated.

3.3 Viewing a Task Request:
Use the “search” link to find your scenario. Now under the “scenario requests” column you should see the name of what you titled the specific request. It is a link, click on it. Under the “scenario feasibilities” column is another link, click on it. Now you see the list of in-views of your target. The date and time are provided. You can use the plus “+” sign to expand to see the path and the row. Under the “weather” column is a number. This is the NCEP model predicted percent of cloud cover for the scene. 25 means a scene is forecasted to be 25% cloud covered, 0 means a scene is forecasted to be cloud free, 100 means a scene is forecasted to be 100% cloud covered, -1 means the model didn’t go out as far as that date. 

3.4 Editing an Existing Request or Creating Another Task Request
Follow the procedure in the previous section for viewing a task request within the Campaign Scenario page: Find your scenario and click on the link under “scenario requests”. Inside your green workbox you will see all the requests under that Campaign Scenario…find the request you want to edit and to the right at the end of the line, there is an edit button, click it.  Update any mistaken information and click “update”.   Also within that box, you can click on Create New to add another request to the list within the Scenario/Campaign Tasking Requests green workbox.

3.5 Generating New Feasibilities and Deleting Feasibilities
After entering a new request, in-view feasibilities will be generated that go out for about 2 weeks.  To see these feasibilities, go to the Request Feasibilities column within the Scenario/Campaign Tasking Requests green workbox and click on the link in that column for the request you want to see feasibilities for.

If you only need the first few images, you can delete the later feasibilities by going to the right hand side of the feasibilities you don’t need and clicking on the Delete button.  This frees up space for other requests and allows you to control the internal priority for multiple competing in-views within your campaign. If you continue to need imagery after the feasibilities expire, just click “generate new feasibilities”. Note: Once feasibilities expire just leave the request alone. There is no need to delete it just in case you need to ask for more imagery in the future. 

3.6 Viewing the Daily Task Schedule
Every day at about noon, the geobpms tasking list is updated to show tomorrow’s candidate scenes that could replace ones in the baseline schedule.  The baseline schedule is generated a week in advance from a long term plan using a combination of NASA and USGS targets.  You can view the replacement candidates versus the baseline selected targets by clicking on the SCHEDULE link in the top menu bar of geobpms. If the candidate replacement request has enough importance, has a much lower cloud prediction score than the competing baseline target, and has not had a clear scene acquired recently, then it can be selected for submittal to be tasked. 

3.7 Lag Time for Obtaining Imagery
Usually you can find the data on either the matsu ftp site or at our jpl backup within 6-8 hours after the acquisition.  2-3 days later the data will appear on the USGS Earth Explorer web site.

If your scene has been acquired and is acceptable, come back to geobpms and delete all the future feasibilities for that request so it doesn’t keep coming up in the daily tasking queue.  This helps keep the queue from getting too cluttered up with requests that have already been successfully imaged.  It also is a way for you to manage which of your targets you want to be considered for tasking…if you have multiple targets of which only one can be imaged on a given orbit/day, then remove all feasibilities from the others that you don’t want to be considered for that day and it is more likely that the one you want will be selected by the decision support system.
 
4. Science Algorithm Server
A user customized tool set of algorithms, including atmospheric correction, is now online for EO-1 data.  You can access the Web Coverage Processing Service (WCPS) at http://matsu-wcps.opensciencedatacloud.org/wcps/session/login.

- First login to https://op.geobliki.com/ with your username, password, and security code.
- Next connect to the Science Algorithm Server and login again only in single-sign-on mode (username only).
- To execute one of the stored algorithms, place your cursor over the blue menu bar at the top of the page on Algorithms.
- Select one of the EO-1 data types from the pull down list (usually ALI L1G) and a list of algorithms will appear.
- Select one of the algorithms (like pansharpen) and on the next screen click on the "Execute" button.
- put a Scene Id in the box, but add an "A" after EO1 (e.g., EO-1 took an image of St Lucia on 17 January and I sent an Email that provided:
	Task 3569 2014-01-17T13:29Z EO10010502014017110KF 14.0899 -61.03 St. Lucia
	ALI browse http://earthexplorer.usgs.gov/browse/eo-1/ali/1/50/2014/EO10010502014017110KF_SG1_01.jpeg
	HYP browse http://earthexplorer.usgs.gov/browse/eo-1/hyp/1/50/2014/EO10010502014017110KF_SG1_01.jpeg
The Scene Id is EO10010502014017110KF, but use EO1A0010502014017110KF in the box on the WCPS Process page and the scene will appear in a pull down menu that you need to click on so it fills in the Scene Id box.
- You can enter a title and description if you want, then click on Submit Process.
- It will take 10-12 minutes, but should come back with a "Process Completed" box.
- To download the products, place your cursor over the Processes entry in the blue menu bar and select HTML list...your latest run should be at the top of the WCPS Process List page.
- Click on the "Link" button on the right side of your entry and a screen like the one attached in the WCPS Low Latency Products.PNG file should appear.  There should be .KMZ, .PNG, and .TIF files that you can click on and Save As to your local disk.
- If you don't see a screen showing available files and their formats and sizes, that means you need to install a browser plug in that handles Atom Feeds.  You can either use the Firefox browser and download the Sage news reader add-on for Firefox (https://addons.mozilla.org/en-US/firefox/addon/sage/) or you can:
- download and install the Google Chrome web browser,
- then install the Shoyu RSS/Atom Feed Preview extension at https://chrome.google.com/webstore/detail/shoyu-rssatom-feed-previe/ilicaedjojicckapfpfdoakbehjpfkah?hl=en
All new data is processed to be atmospherically corrected (AC) with the FLAASH algorithm.  Historical data can be reprocessed on demand.

The best approach for on-demand reprocessing is to reprocess the requested scene from Level 0 through Level 1R, then Level 1G, then AC.  To do this, click on Algorithms->hyperion_l0->process_hyperion_l0, and then insert the scene id.

This will regenerate the Hyperion L1R, L1G, FLAASH products using the latest FLAASH code and default parameters.

Once the result has been produced.  There are two ways to download the data product. 
 - There should be a link to the data product at the completion of the run under the Processes tab pull-down HTML list.  It may take a few minutes to run ATREM and FLAASH so please be patient.
- You can also download the data product via ftp://matsu.opensciencedatacloud.org/
 
The atmospheric corrected data will be available in 'ali_l1g_ac' for ALI and 'hyperion_l1r_ac' for Hyperion.  You can find the reprocessed Hyperion Level 1R file for EO1H0160332013313110KF in ftp://matsu.opencloudconsortium.org/hyperion_l1r/2013/313/EO1H0160332013313110KF_HYP_L1R

The .bil file that's in a folder such as ftp://matsu.opencloudconsortium.org/hyperion_l1r_ac/2013/313/EO1H0160332013313110KF_HYP_L1R_AC/ is the input file for the AC run.  We have to convert the hyperion L1R from HDF format to ENVI .BIL format for FLAASH. 

The .tgz file in ftp://matsu.opencloudconsortium.org/hyperion_l1r_ac/2013/313/EO1H0160332013313110KF_HYP_L1R_AC/FLAASH/auto is the final output file.

The .tgz file that's in the ftp://matsu.opencloudconsortium.org/hyperion_l1r_ac/2013/313/EO1H0160332013313110KF_HYP_L1R_AC/FLAASH/30 folder is an "auto" directory being generated by the automated process.   The "30" directory is a user with the id 30 who ran the "hyperion_flaash" algorithm with his/her own custom FLAASH parameters.

Our data feeds are Atom feeds and we use a feed aggregator called super feeder that Gets Feed from Atom and is found by the search engine crawlers.  Please use the Firefox browser and please download the Sage news reader addon for Firefox (https://addons.mozilla.org/en-US/firefox/addon/sage/)

Then you should be able to see the appropriate content on the WCPS Processes HTML page that are available by clicking on the “link” literal on the right hand side.
All data products are produced in XML tiled format, GEOTIFF, PNG, and as tiled Open Street Map-compatible polygons and are published so they can be found by the pub/sub service and the feeds.  You can follow the feeds on twitter.

5. List of Web Service URLs
One last thing…our servers are still under development, so some things work better than others.  If you want to read fuller descriptions, go to http://eo1.gsfc.nasa.gov/new/sensorWebExp/SensorWebReadMore.html

Here is our URL list:
•          OpenID Provider-Server = https://op.geobliki.com/ controls the security (this is where you setup your account)
•          Campaign Manager =  http://geobpms.geobliki.com/home allows tasking requests to be submitted (i.e., targets)
•          EO-1 Observations Server = http://eo1.geobliki.com/ this is where data for NASA’s Earth Observing One (EO-1) can be found along with the status of future and past taskings
•          Radarsat Observation Server =  http://radarsat.geobliki.com/radarsat where we provide access to Radar raw data, browse images, metadata, and processed flood products
•          MODIS Flood Server (API) = http://modis.geobliki.com/modis is where you can point your browser to manually check on daily MODIS flood maps
•          MODIS Flood Server (GUI) =  http://oas.gsfc.nasa.gov/floodmap/ is the server that provides and API for accessing the daily MODIS maps
•          Namibia Flood Dashboard Client = http://matsu-namibiaflood.opensciencedatacloud.org/.  This is an example of a client implementation that runs on a cloud computing platform for our disaster pilot in Southern Africa.  Similar clients are being setup for the Caribbean/Central America and Southeast Asia.

6. EO-1 Data Formats and Specs
Raw data is band-interleaved I and Q channels delivered on the X-band antenna as frames with Reed-Solomon error detection/correction according to CCSDS standards.  

The level 0 process re-constructs the data numbers from the on-board instrument recorder dump by de-interleaving, sequencing packets, reconstructing data numbers for each detector, and converting to uncorrected radiances (watts/m**2).  Delivered in HDF5 format.

Level 1R is calibrated and radiometrically corrected radiances (w/m**2)...a rectangular array per band.  Delivered in HDF5.

Level 1G is systematically geolocated using a DEM.  At GSFC for rapid delivery, we use GTOPO40.  At JPL, they use the 90 SRTM DEM, and at USGS they use the 30m SRTM.  Delivered in GEOTIFF.

L1G AC is the Level 1G product run through the FLAASH algorithm with default parameters.  The L1G GEOTIFF files are converted to .bil format and input to the FLAASH package, then the output is in reflectance (0...1 range).  Delivered in GEOTIFF

L1Gst is geolocated and systematically terrain corrected to match most digital maps (i.e., derived from Landsat Global Land Survey).  The transformations takes subsets of the GLS within the corresponding footprint of the image being corrected and relocates the pixels according to pattern matching control points within both the image and the GLS subsets.

Once you have a L1G or L1Gst, you can run environmental indices like NDVI or detection/classification algorithms like water extent, burn severity, lava temp, etc...

I use L1G to run pansharpening, but the results aren't guaranteed.  Usually for an Island it's fine, but if there is a large body of water that takes up less than about half of the border of an image, it gets washed out with yellow.

That's why we made WCPS so you can customize your parameters and re-run to produce exactly what you need.

6.1 How to Access Data from the USGS Earth Explorer http://earthexplorer.usgs.gov/
On the EE website, enter your Search Criteria by clicking on the Coordinates button in the second box down on the left hand side.  Next select the Decimal button and enter the coordinates in the dialog box that appears.  

Next enter the Date Range you want to search within (2/1/2014 - 7/1/2014) then click on Data Sets in the lower right.

On the next screen, select the Landsat Archive “+” sign in the left hand list and when it opens up all the selections under that, click on the box in front of L8 OLI/TIRS.  

Then click on Results in the lower right.  You will see the results in the left hand side of the next screen along with browse images, some metadata, and 6 icons at the bottom of each scene.  

Go to the scene you want and click on the Download Options icon (the one with the downward green arrow that is fifth from the left).  

After you click on the Download Options button and another screen opens up, click on the Download button next to the Level 1 GeoTIFF Data Product (800-950 Mbytes) (login required).  

You will be taken to the login page which has a Register button in the upper right where you can setup an account for yourself with your own username and password.  

Once you setup your account (remember your username and password), you can login and should be taken back to the place where you can click on the download button again.

Allow 10-20 minutes for transfer of the tar.gz file.  Let me know if you need help,
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