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Preparing Tactical Ocean Optical Products from Future Polar-Orbiting Sensors
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23. Technical Objective

Capability provided:

	METOC ocean reconnaissance and surveillance from satellite is important for global support to Naval operations.  New and planned sensors provide a capability to define the ocean environment through satellite observations on daily and hourly bases.   
Naval operations require a continued capability for ocean color and water clarity products that can be derived from satellite ocean color data.  The Joint Polar Satellite System (JPSS) (former-NPOESS) satellite data and additional   sensors (foreign) is the prime source of DOD METOC data planned for the next 20 years. Present operational satellites for ocean products must be maintained so that products can be developed for naval applications. Specifically, satellite ocean color products are used to support naval operations requiring water clarity measurements such as underwater diving operations, underwater laser imaging systems for Expeditionary Warfare, MIW, and light penetration for Electro-optical ASW sensors and ocean circulation models.  
	An improved capability will be developed for hourly surveillance of the Korean Peninsula and the China coast using the Geostationary Ocean Color Imager (GOCI). This Korean satellite will provide capability to monitor ocean and atmospheric conditions changing along the coastlines.    
A global network of Calibration and Validation insitu network will be established for real time monitoring multiple satellite sensors and algorithms.   The network will be used for tracking product performance globally to provide the protocol for integration of new satellite products into navy operational. This global network  can be applied for  high and low resolution sensors for tracking sensor and product degradation.  Tracking satellite products performance  will  use a semi – automated   matchup with  real time data streams from Aeronet-Ocean Color to track the stability of present and future satellite products.   
	The program will prepare Visible Infrared Imager Radiometer Suite (VIIRS) sensor (JPSS- NPP and JPSS-1, DWSS) and additional satellites with “VIIRS like sensors” (MERIS, OCM2, GOCI, and Sentinel 3)   for tactical Navy products  through integration into NAVO’s satellite AOPS.  NPP is scheduled for launch in Oct 2011 and GOCI is currently in orbit over Korea.  These satellite sensors will be integrated into operations at the NAVO to provide warfighter support products. This required advancing the algorithms and sensor characteristics into satellite processing to make these products consistence and improved with heritage ocean products.     
This project will develop the automated processing of   Science Data Records (SDR) (level 1b)  from “VIIRS-like” sensors  into ocean optical products designed for SPECWAR, non-acoustic ASW, MIW and ISR products lines. This effort will ensure the “VIIRS-Like” data are precisely calibrated with accurate processing methods applied, to conform to present operational ocean color satellite product development. The Automated Optical processing System (AOPS) at NAVOCEANO   will be capable of ingesting new satellite types and provide automated warfighter products to the operations.  
Integration of VIIRS sensor data into warfighter products and performance fields (diver visibility and vulnerability, laser imaging performance, target vulnerability, and laser penetration depths and location of ocean fronts and eddies, and performance of CHARTS  and input into circulation models.   
  The technical objective will provide a continuity of satellite ocean optical products to support naval operations through present and planned ocean color satellites.  
 
Warfighter requirement:

1) Surveillance in strategic areas (i.e. Korean peninsula and China) directly supports warfighter operations.   Hourly surveillance from geostationary satellite  (GOCI) will enhance the utility of 1) NTM queuing and performance surface 2) Coastal optical forecast 3) tidal and coastal modeling 4) cloud removal and screens. 
2) Ocean optical properties are required for underwater diving operations. The spatial and temporal variability of the water clarity severely restricts diver visibility which is required for Special warfare, and Expeditionary warfare, amphibious warfare, MIW and salvage operations. 
3) Ocean color satellites are used for a) characterizing the ocean circulation and water mass characteristics b) determining the laser penetration depths for laser bathymetry systems. 
4) Ocean color products are used for assimilation of short wave radiation flux into circulation models. Specifically, ocean absorption coefficients derived from “VIIRS- Like sensors” will be used to determine subsurface heating resulting for the short wave radiation. 
5) Real time satellite products are required for providing the initialization fields for forecasting the coastal optical environment.   
6)  Real-time ocean optical properties are required for a) MIW to determine the performance field of the laser imaging systems (ALMDS, AQS24) b) performance field for the CHARTS deployment.  The performance of the lasers imaging system is dependent on the ocean optical properties, which can be obtained from ocean color satellite data 
7) Ocean optical properties are used to determine areas where targets can and cannot be detected in the water, based on sensor performance models
 
 This project supports CNO validated requirements CINC OCEN 91-06 Ocean Prediction Models, LITT OCEN 93-06 Hi Res Surface Current Predictions, USMC 93-01 Littoral Sea Environment.  



24. Approach

 	NPOESS Preparatory Project (NPP) and additional VIIRS –Like Sensors will be added to the existing Navy operational satellites (MODIS   Aqua, MERIS).  The program will develop an automated methods monitor the stability of VIIRS-like sensors and existing operational satellite products using a global network of global validation sites called “golden regions”. These sites will be used for validation of new satellite products as continuity with existing satellite products. The monitoring capability will provide a   long- and short -term in situ calibration and validation sites and define the uncertainty of the satellite products in coastal and open ocean waters. This global network will  validate new sensors to become operational and will enable real time vicarious sensor and product evaluation and ensure improved and consistent satellite products from VIIRS-like sensors.   Additionally, this global network of insitu data can be used for high resolution sensors.  
    	Initial efforts will use MODIS Aqua,   with follow-on NPP satellite data using the NRTPE (Near Real Time Processing Environment) operated by the NASA/NOAA bent pipe, to simulate the JPSS data stream.  This will enable simulation of real-time tactical warfighter products. The IDPS at NAVO and direct X-band reception at NRL SSC will provide the data stream.  We will develop a real-time processing environment for Navy VIIRS optical products with transition to NAVO.     
 Additional satellites will be integrated into operations to meet and maintain capability.   These sensors include, MERIS, OCM2, Sentinel 2, GOCI. These sensors have different spatial and spectral resolution and temporal resolutions.  . However these sensors are critical and provide additional capability to operations to need current and future needs. 
GOCI (Geostationary Ocean Color Imager) has been launched 2011 by   South Korea. Images at 500m resolution, capturing hourly imagery are available over the Korean and China Coast.  Integration of GOCI into Navy operation requires: 1) identifying a data stream for operations, 2) inter-calibration of the GOCI with other satellite and 3) processing the data in AOPS.  GOCI provides a important hourly observational data of the rapidly changing coastal processes to the Navy. A Data Exchange Agreement (DEA) is in process between Navy and Koreans. Processing of GOCI requires algorithms changes, calibration, validation, and integration into AOPS. 
 
This 1498 has  five task areas: 
1) Develop real-time ocean products from a proxy and NPP data stream  
2) Evaluation of products for NPP and GOCI using calibration/validation sites and   in situ data.
	3) Transition  modified Automated Processing System to include  NPP and GOCI sensors with new ocean color algorithms for water properties
	4) Real time validation / calibration “network”  for monitoring global satellite products
	5)  GOCI algorithms and ocean data products   from “gap-filler satellites”  
	
Task 1. (U) Develop real-time ocean products from a proxy and NPP data stream
 For preparation and readiness of the VIIRS sensor, the existing MODIS satellite data will be reconfigured to represent the NPP and C1 data structure and sensor specifications.  NPP will be launched in FY12 and the data stream will be established, the   data stream will be coordinated with the JPP program and the GRAVITE Ocean cal-val program.   This data stream will be generated both at the IPO and NRL and made available to NAVO in order for them to prepare to receive the NPP data stream. This software will be also used for preparing for JPSS1 in out years. 
  
Task 2. (U) Evaluation of products for NPP and GOCI using calibration/validation sites and   in situ data.
   An Ocean Coastal Aeronet and SeaPRISM sites will be established on an offshore platforms to provide calibration and validation facility for the VIIRS like ocean color products. This system will be coordinated and part of the NASA Aeronet sites but will be focused on Navy validation procedures. The site will provide both the atmospheric aerosol monitoring and remote sensing reflectance (RSR) data in near real time. This Navy Aeronet system will be integrated into an international series of calibration and validation sites (total of 9) that will permit validation of Navy ocean products with high quality (NIST traceable) radiometric data.   The insitu data sets from around the world will be linked with satellite data from NPP. MERIS and MODIS satellite ocean products.  The NPP ocean products will be evaluated based on continuity with other satellite products and insitu observations. The insitu data will evaluate the IDPS products and the Navy products that come from AOPS at NAVO. 
 Methods to determine the errors on products will be developed and reported for the VIIRS proxy and NPP data products.   

Task 3. (U) Transition  modified Automated Processing System to include  NPP and GOCI sensors with new ocean color algorithms for water properties.      
Upgrades and advances in algorithms for new optical products are transitioned through the Automated Optical Processing System (AOPS) to NAVO, providing the warfighter new capability from ocean color satellites.  Advances in algorithms improve the Navy products, including diver visibility, laser performance and water clarity, surface coastal salinity which are necessary for bio-optical numerical models and optical forecasts. New versions of AOPS include improved atmospheric correction methods, new sensor vicarious calibration techniques, new ocean products (such as laser penetration depth, 1% light levels etc.) and improved satellite data processing. The improvements and new capabilities are transitioned via VTR (v4.0 v4.2) and implemented on the NAVO operational A2 machines.  Upgrades to the software are required address the new NPP and JPSS satellites and for additional “gap filler satellites. These upgrades include algorithm modifications to account for differences in spectral channels between the various satellites, optical and electrical cross talks issues for the VIIRS sensor, constantly updated calibration tables, varying data formats, etc.   
These evaluations will be performed on seasonal, latitudinal conditions and on different atmospheric conditions and water optical conditions. AOPS software will be developed to automatically assess these errors to report them as  inter-comparison of different sensors (i.e. MODIS, MERIS, NPP, OCM2 etc). This evaluation will be used to assess if NPP is acceptable for integration into operations. 
 
Task 4. (U)  Real time validation / calibration “network” for monitoring global satellite products
 	 	The integration of new ocean color satellites requires validation of the satellite products and determining the uncertainty of products.  Improved methods  are used to define the temporal and spatial uncertainty of products and provide near real time  monitoring  of  navy satellite  products. This tracking of the sensor performance and stability of the products is requires globally for warfight needs.   An automated capability is developed to retrieve real time Aeronet / SeaPrism sites, shipboard measurements, glider data, and buoy data and match it up with ocean color satellites products (RSR, Aerosol optical depth etc). These automated methods are developed for NPP and can be used with follow-on applications to JPSS (NPP and C1).  This provides methods for standardization and comparison among various satellites and their products. A web based software interface will be used for these automated match-ups and satellite validation, and transitioned into the NAVO quality control center.   This capability will provide the warfighter an assessment of uncertainty of different ocean color satellite data and product quality in different ocean regions and seasons.  The insitu global network of coastal and open ocean region provides a monitoring of “golden regions” for evaluating many navy satellites (high and low resolution) so that new sensors can be quickly integrated into operations.  
[bookmark: OLE_LINK1] 
Task 5. (U)   GOCI algorithms and ocean data products   from “gap-filler satellites”  
 	Integrate additional “gap filler” METOC satellites for ocean color into operations.  This task will exploit ocean color satellites that are in space and available for Navy operations. Presently, Navy ocean color products that are supporting operations are based on old retiring satellites (SeaWIFS, MODIS –Aqua. Additional satellites (MERIS,   Oceansat2, GOCI and Sentinel 3) will be used to fill the NPOESS gap.  This task requires: 1) identifying and obtaining alternative satellite data streams for NAVO, 2) modifying AOPS software to handle the various data formats, spectral channels, and calibration requirements for each of the satellites, and 3) modifying the atmospheric correction and bio-optical algorithms to handle gap filler satellites. Additionally inter-satellite calibration is required to assess a continuity and stability of products from these different satellites.  The new capability will enable NAVO to derive ocean color products from new satellites and will improve and expand the spatial and temporal coverage of ocean monitoring to remediate effects of cloud cover, glint, and satellite coverage.  In FY 12 we will address the GOCI satellite in AOPS. 
	
		 

 


25. Progress

a. We have developed the NPP Proxy data stream and integrated into AOPS. 
b. We have transitioned V4.0 APS and NPP proxy processing at NAVO. 
c. We have developed a SQL data base of Aeronet – OC sites and linked with multiple satellites for real time vicarious calibration and evolution of products. These SQL monitoring system are provided as a internet browser based tools, which will be used in the QCC to analyze the match-up data, are under development.
 NAVO and NRL are active participation in the IPO/ JPSS cal val program to ensure operational products from these satellites.  
1) Development of Proxy data stream for “VIIRS like” ocean products. Version 1 software has been developed and is being integrated into IPO – Gravity system.    
2) Development of calibration / validation sites - Aeronet / SeaPrism purchased and tested. 
3) Automated Processing System - Improvement of existing ocean color algorithms for water optical properties. V3.8.1 has been installed on NAVO AOPS and a VTR developed. VIIRS like data format has been integrated into AOPS.  NRL and NAVO transition team have been established for AOPS. 
4)  Automated Matchup techniques - database software (SQL) has been developed for SeaPrism and Level 2 satellite data.  
5) Gap filler satellites for ocean color – MERIS satellite has been integrated into AOPS and tested for continuity with existing ocean color satellites.   Correction of the SMILE algorithms implemented for MERIS into AOPS.  A data stream on the MERIS data has been established at NAVO.    



29. Background
In order to meet operational requirements, present Navy algorithms and procedures to produce optical products must be adapted for the JPSS and “VIIRS like” data stream.  

	JPSS and the Integrated Program Office (IPO) plans for providing operational products are contingent on active Navy participation in their program. NRL provides the methods and procedures for algorithm development/implementation and cal/val for operational ocean color products. Present satellites are based on these procedures, and   JPSS must maintain these procedures to be operationally complimented. NRL is working closely with the IPO to ensure that Navy procedures are used to provide accurate real time ocean color data that can be readily be used by the warfighter. 
 
	Satellite Ocean color:  Ocean color satellites require new algorithms and processing capability to detect and monitor ocean   properties.  However, the operational and planned ocean color satellites require continuous calibration and validation in order to make them consistent with heritage satellites and to provide consistent data products. The software package Automated Optical Satellite Processing (AOPS) has been integrated into NAVOCEANO/ Navy operations for making new satellite optical products available to the warfighter. Advances in algorithms and sensor drift and calibration and updates are required to provide ocean optical monitoring capability.  Improvements to the (AOPS) software are required to improve the accuracy and consistency of satellite optical products that will be part of the “VIIRS – like”  – future satellite development.  The present METOC ocean color satellites provide ~ daily global coverage and products from multiple sensors are blended to provide more complete regional coverage (cloud removal). These satellites have spatial resolution of 250 m to 1 km and produce products such as: diver visibility, absorption, scattering, chlorophyll, attenuation coefficient, laser penetration depth, diffuse attenuation coefficient.  Future satellites such as NPP and JPSS1 and GOCI   are planned for operational use at NAVO and will produce these optical products. Currently, optical products such as chlorophyll, absorption, attenuation, and backscattering coefficients are generated at NAVOCEANO from several ocean color satellites (SeaWiFS, MODIS-Aqua,).    
     	Additionally, as part of the NRL software transition, validation of the Navy products is required on a continual basis as part of the operations test and evaluation reports and validation procedures. In situ data bases of coastal optical observations are used to continually validate satellite products from MODIS Terra and Aqua, SeaWIFS.  

Transition Points:  NAVOCEANO transition Points are NP 3 (Paul Lyon, Ken Grembowicz, Ken Matulewski, Doug May,).   

Dependence on outside work:
1) This program is dependent on the IPO and  JPSS programs to provide accurate Science Data Records (SDR) to the Navy (NAVO and NRL) 
2)  Gap filler satellite such as foreign satellite MERIS, OCM 2 and GOCI require a data stream identified and integrated into NAVO operation.  

Reliance on this work:
This program will impact the use of future satellite system being integrated into operations by provide new capability for integration with gliders and models. Specifically, the JPSS program with new sensors will have new capability for data assimilation and new products for the warfighter.  The products from this program will be used for Modeling, and Forecasting Optical models and the Tactical Ocean Data system (TODS). 
  


30. Plans and Milestones

	Major TRL Milestones

	
	FY12
	FY13
	FY14

	
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	 1  Develop real-time ocean products from   proxy and NPP data stream  

	 5
	 
	6 
	
	
	
	 7
	 
	
	
	 
	

	2 Evaluation of satellite products 
	 
	 
	6
	 
	
	 
	  
	7 
	
	
	 7
	 

	3 Transition AOPS – Software w new satellites
	 
	6 
	-
	
	7
	 
	 
	6
	7
	 
	 
	6

	4 Real time  validation / calibration “network”  for monitoring global satellite products & uncertainty
	 
	6
	-
	-
	7 
	
	6 
	-
	-
	-
	7
	

	 5  GOCI – products - Gap filler satellites (GOCI)   
	-
	6
	
	 
	  
	7
	  
	 
	 
	 
	7
	


S: Start	-: Work under way   D: Demo at TRL 6	C: Complete   R: Report   VTR: Validation Test Report   SDD: Software Design Document   SUM: Software Users' Manual   VTP: Validation Test Panel


	Funding

	
	FY12
	FY13
	FY14

	Task 1:  Develop real-time ocean products from a proxy and NPP data stream
	$100 K
	$100 K
	$ 100K

	 Task 2.    Evaluation of products for NPP and GOCI  
	$75 K
	$75 K
	$ 75 K

	 Task 3.    Automated Processing System for NPP and GOCI        
	$125 K
	$125 K
	$125K

	Task 4. Real time  validation / calibration “network”  for monitoring global satellite products & uncertainty
	$100 K
	$125 K
	$150K

	Task 5.  GOCI algorithms and ocean data products   from “gap-filler satellites”  
	$225 K
	$200K
	$150K

	Total
	$600
	$600
	$600






	Task 1. (U) Develop real-time ocean products from a proxy and NPP data stream

	
	FY12
	FY13
	FY14

	
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	Major TRL Milestones
	6
	-
	-
	7
	6
	-
	6
	7
	
	
	
	

	1. Establish and maintain the NPP Proxy and real  data stream through Gravite and IDPS to NAVO and NRL (obtain LUT and test )       
	s
	
	
	D   
	  
	
	D
	
	C 
	
	
	

	2. Adjust the NPP specific characteristics in software. (channels, calibration)  Integrate the out of band correction into the Rayleigh tables.    
	s
	 
	
	s
	
	 
	C
	
	
	
	
	

	3. Coordinate with the JPSS Algorithms Working group            
	S
	
	
	   C
	 
	
	C 
	
	C
	
	
	  

	Monthly reports
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R

	Martinolich 
	30%(30)
	30%(30)
	30%(30)

	Arnone 
	40% (40)
	40% (40)
	40% (40)

	Vaughn  
	30% (30)
	30% (30)
	30% (30)

	Funding required
	100K 
	100K 
	100K 


S: Start	-: Work under way   D: Demo at TRL 6	C: Complete   R: Report   VTR: Validation Test Report   SDD: Software Design Document   SUM: Software Users' Manual   VTP: Validation Test Panel


	Task 2. (U)  Product evaluation   for NPP and GOCI using calibration/ validation sites and   in situ data. 

	
	FY12
	FY13
	FY14

	
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	Major TRL Milestones
	
	-
	-
	6
	-
	6
	
	
	
	
	
	

	1. Establish the spatial and temporal probability density distribution of differences in satellite products for consistency of data products     
	S 
	
	
	C
	S 
	
	C
	
	S 
	
	
	c

	2. Coordinate and establish multiple Aeronet /SeaPRISM with  and  establish Aeronet / SeaPRISM  data stream 
	D 
	 
	
	D
	
	
	C
	
	
	
	
	

	3. Conduct Insitu data collection Cal val cruise for NPP,   cal val cruise 
	 
	
	S 
	  
	S
	C
	
	
	S
	C
	 
	 

	4. Obtain real time NPP data from Direct Broadcast (DB) at NRL. (install software/ hardware upgrades, data formats                      
	
	
	S
	
	
	C
	
	
	S
	
	C
	

	3. Monthly Report
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R

	Vaughn 
	30%(21)
	30%(21)
	30%(21)

	Gibson    (LSU)
	    50%(37)
	    50%(37)
	    50%(37)

	Weidemann
	     20%(14)
	     20% (14)
	     20% (14)

	Funding required
	75K
	75K
	75K


S: Start	-: Work under way   D: Demo at TRL 6	C: Complete   R: Report   VTR: Validation Test Report   SDD: Software Design Document   SUM: Software Users' Manual   VTP: Validation Test Panel




	Task 3. (U)  Transition of an advanced Automated Processing System for NPP and GOCI with improved ocean color algorithms for water properties       .   

	
	FY12
	FY13
	FY14

	
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	Major TRL Milestones
	5
	-
	
	6,7
	-
	-
	6
	7
	-
	-
	-
	-

	1. Upgrade   bio-optical and atm  algorithms Navy algorithms  for NPP / GOCI    processing    
	
	S
	
	C
	
	
	
	R
	
	
	
	R

	2. AOPS VTR of product evaluation      
	S
	 
	
	VTR
NPP, GOCI  
	
	 
	
	VTR 
NPP IDPS, GOCI 
	
	
	
	VTR
NPP, GOCI 

	3.   Integrate IDPS products into AOPS  and test and evaluate
	
	
	S
	
	
	
	
	C R
	
	
	
	

	4. Image Browse improvements  capability for GOCI 
  
	
	
	s
	  
	
	
	D
	D
	
	
	
	D

	5.  NAVO transition  VTR and transition AOPS  
	-
	 
	
	V5.0
    
	S
	
	
	V6.0
  
	S
	
	
	V7.0

	Monthly reports
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R

	Martinolich (PSI) 
	75%(85)
 
	75%(85)
 
	75%(85)
 

	Vaughn (PSI) 
	30%(40) 
	30%(40) 
	30%(40) 

	Funding required  
	$125K
	$125K
	$125K





	Task 4. (U)  . Real time  validation / calibration “network”  for monitoring global satellite products & uncertainty

	
	FY12
	FY13
	FY14

	
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	Major TRL Milestones
	5
	-
	
	6
	
	
	6
	
	
	
	
	

	1.    Establish Global Golden Regions sites for multiple satellites (MODIS / MERIS / SeaWIFS  /NPP ) and   Aeronet SeaPRISM 
And assemble into a SQL data base   
	D  
	 
	  
	D 
	
	
	   
	
	
	
	
	 

	2.  Begin real time long term stability match-up of in situ and VIIRS –   web viewer of matchup establish product monitoring capability.      
	S
	 
	 
	
	
	
	D
	
	C
	
	
	

	3. Apply match up to IDPS products 
Evaluate IDSP product uncertainty  
	 
	S
	
	
	
	 
	
	V1
	
	
	
	V2

	4.  Automate vicarious calibration process. (aeronet and insitu data) and apply to NPP
	S
	 
	  
	D   
	
	
	 
	D     
	
	
	
	D

	5.   Determine products validation and uncertainty  
	s
	
	
	D  
	  
	D
	
	 
	D 
	
	
	D

	Monthly reports
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R

	Lawson    (NRL)
	85% 85
	85% 85
	85% 85

	Martinolich 
	15% 15
	15% 15
	15% 15

	Arnone 
	10% 10
	10% 10
	10% 10

	Funding required
	$100 K
	$100 K
	$100 K


S: Start	-: Work under way   D: Demo at TRL 6	C: Complete   R: Report   VTR: Validation Test Report   SDD: Software Design Document   SUM: Software Users' Manual   VTP: Validation Test Panel



	Task 5. (U) GOCI algorithms and ocean data products   from “gap-filler satellites”  

	
	FY12
	FY13
	FY14

	
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	Major TRL Milestones
	
	6
	-
	6
	-
	-
	7
	7
	
	
	
	

	1. Obtain Science GOCI data and establish data stream for GOCI   
	
	S
	 
	R
	
	
	C
	R
	
	
	
	

	2. Evaluate GOCI inter frame calibration       
	
	S
	
	 
	 
	
	C
	
	
	
	
	

	3. Modify algorithms for GOCI channels, look angels (BRDF)      
	
	S
	
	
	 
	 
	S 
	
	
	
	
	C

	4. Evaluate and integrate GOCI into AOPS     
	
	
	S
	
	R 
	  
	C 
	VTR
	
	
	
	 C

	5. Evaluate OCM2 and Sentinel 2 sensors for operations
	
	S
	
	
	
	S
	
	
	
	S
	
	

	Monthly reports
	R
	R
	R
	R
	R
	R
	R
	R
	R
	R
	
	

	Martinolich 
	30%(60)
	30%(60)
	30%(60)

	Arnone 
	 10%(20)
	 10%(20)
	 10%(20)

	 Lawson 
	20% 50
	20% 50
	20% 50

	Lee (MSU) 
	20% 50
	20% 50
	20% 50

	Vaughn(PSI)
	20% 45
	20% 45
	20% 45

	Funding required
	$225K
	$225K
	$225K


S: Start	-: Work under way   D: Demo at TRL 6	C: Complete   R: Report   VTR: Validation Test Report   SDD: Software Design Document   SUM: Software Users' Manual   VTP: Validation Test Panel





31. References


32. CONTRACTS
             	FY11 		FY12 		FY13
QinetiQ Inc		$200K 	200		200
MSU		      $50		 50          50			
LSU 			$50		 50		 50
TOTAL			$250K       $250K		$250K 

 


