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Overarching Project Goals
Will the spectral characteristics of HyspIRI-like data allow for 
the accurate retrieval of reef benthic composition?

1. Simulation analysis to characterize the practical limits of 
discrimination of coral reef benthic composition.

2. Validation of benthic fractions from AVIRIS imagery using 
field observations.



Questions – Simulation Analysis
1. Under what conditions can we expect good benthic discrimination?

2. Which benthic types are difficult to discriminate? 

3. What is the minimum fraction of live coral we need for detection?

4. Does the use of Multiple Endmember Spectral Mixing Analysis 
(MESMA) improve our ability to distinguish live coral versus 
traditional Spectral Mixing Analysis (SMA)?

Answer these questions by examining errors related to spectral 
unmixing and water conditions.
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Changes in Reflectance Due to Water Properties
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Measures of Error

1.  Mean Absolute Error =  !" ∑$%!
" |'$()*(+ − '$-./0-1|

2.  Mean Error =  !" ∑$%!
" ('$()*(+ − '$-./0-1)

3.  Mean Relative Error =  !" ∑$%!
" |45

67869: 45
;<=>;?|

45
;<=>;?



Increasing Chl, Sed, Depth Increase Error
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Increasing Chl, Sed, Depth Increase Error
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Reasonable Error Sed < 0.5 g m-3
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Strong Interactive Effect Between Chl and Sed
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Confusion between Coral and Algae
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Minimum ~12% cover needed for Coral/Algae
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MESMA Reduces Error Compared to SMA
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Conclusions

• Clear water = good fractional estimates to 15m depth, but strong 
interactive effects between Chl and Sed increase error, esp ≥5m

• Depth - coral confused for algae,    Chl - algae confused for coral

• Need minimum ~12% cover coral/algae inside a pixel

•MESMA reduces error for coral and algae compared to SMA



Validation of benthic fractions from AVIRIS 
imagery using field observations
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250 Phototransects Across 5 Hawaiian Islands

Hawaii
30 Transects

Molokai
40 Transects

Maui
40 Transects

Lanai
32 Transects

Oahu
108 Transects



Phototransect Collection (250)

Photo: Juan Torres-Perez



Classification of Orthomosaics



Point-based Classification



Classification Using Computer Vision Analysis



Classification Using Computer Vision Analysis
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Questions?
Tom Bell
tbell@ucsb.edu



Photo: Stacy Peltier

Spectral Transects (56/250)
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Phototransects w/ Spectra
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