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HICO Online Processing Tool   
Development of a prototype cloud computing system for the 
processing, analysis and visualization of HICO imagery 
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HICO Online Processing Tool 

DRAFT 



ENVI Services Engine   
Allows deployment of traditional ENVI/IDL desktop capabilities into 
on-line, on-demand environments 
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HICO Image Pre-Processing   
Processing steps prior to deployment in ESE include both 
atmospheric correction and improved geo-location 
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Atmospheric Correction 
Tafkaa 

Improved Geo-Location 
Registration to Landsat L1T 

HICO Raw HICO Scene 



Image Processing Workflows   
Algorithms are being implemented using workflows, whereby 
sequential processing steps are explicitly linked in the interface 
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3-Band Image 
Chl_OC4 = OC4 chlorophyll concentration (mg m-3)  
Chl_OCI =  OCI chlorophyll concentration (mg m-3) 
Chl_diff =  chlorophyll concentration difference (mg m-3) 

Land/Cloud Mask 

Chl Algorithm 

Image Difference OC4 - O’Reilly et al. 2000; OCI - Hu et al. 2012 

HICO Scene 



Additional Algorithms   
Additional workflows and algorithms include a land/cloud mask, 
quasi-analytical algorithm, and a semi-analytical inversion model 
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1-Band Image 
mask = 0 for land/cloud; 1 for water Land/Cloud Mask 

User Input: Threshold 

NDWI - McFeeters 1996 

4-Band Image 
a444= total absorption (m-1) 
aph444 = phytoplankton absorption (m-1) 
adg444 = detritus/gelbstoff absorption (m-1)  
bbw444 = particle backscattering (m-1) 

Land/Cloud Mask 

QAA Algorithm 

QAAv5 - Lee et al. 2009, 2002 

7-Band Image 
aph440 = phytoplankton absorption (m-1) 
adg440 = detritus/gelbstoff absorption (m-1) 
bp440 = particle/angle/sea state absorption (m-1) 
B550 = bottom albedo ( - ) 
H = water depth (m) 
a444 = total absorption (m-1) 
bb444 = total backscattering (m-1) 

Land/Cloud Mask 

Inversion Model 

Goodman et al. 2008; Lee et al. 1999, 1998 

HICO Scene 

HICO Scene 

HICO Scene 



HICO Data Locations   
A list of 20 top-priority high-quality scenes have been identified for 
inclusion in the prototype processing system 
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Acqua Alta 

Turkish Straits Chesapeake Bay 

Key Largo 
Onslow Bay 

Martha’s Vineyard 

St Joseph Bay 
Bahamas 

Columbia River 
San Francisco Bay 

Monterey Bay 

Christchurch 

Darwin Harbor 

Heron Island 

Montgomery Reef 

Shark Bay 
Noumea 

Yellow River 
Han River 

Punta Rasa 



Example Chl OC4 Output   
Processing tool facilitates on-demand implementation of algorithms 
across a global range of HICO scenes 
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Onslow Bay St Joseph Bay Darwin Harbor Columbia River Acqua Alta 



Future Development   
A look ahead at the prototype completion and plans for future 
development into an operational system 
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Prototype deployment: 
• Scheduled for completion in June 2014 
• Prototype system to be available for 6 months 
• Science community is encouraged to test/evaluate 
 

Operational system: 
• Requires additional funding ! 
• Ideally - Installation on server where data resides 
• Development of data library and data ingest tools 
• Implementation of additional algorithms and analytics 
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jgoodman@hyspeedcomputing.com 
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