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Abstract Study Site 1: Enrique Reef at Parguera, PR Study Site 2:Kaneohe Bay, Hawaii
Hyperspectral imagery (HSI) is an effective technology for quantitative 
monitoring of shallow water coastal environments. Hyperspectral sensors 
collect hundreds of narrow and contiguously spaced spectral bands of data 
organized in the so-called hyperspectral cube. Two challenges arise in the 
use of hyperspectral sensors for benthic habitat mapping: (1) low spatial 
resolution and (2) small signal coming out of the water compared to 
atmospheric clutter which requires good signal to noise ratio (SNR) sensors 
for remote sensing of benthic habitats. To deal with low spatial resolution, 
unmixing of the hyperspectral signature is performed. Spectral unmixing is 
used to retrieve subpixel information. Spectral unmixing is the process of 
decomposing the measured spectrum into a collection of constituent 
spectra, or endmembers, and a set of corresponding fractions or 
abundances. Unmixing algorithms are used to estimate bottom coverage of 
different species for benthic habitat mapping. Two algorithms are applied to 
HYPERION and AVIRIS imagery as pre-processing to improve its SNR: 
resolution enhancement filtering and principal component filtering. A study 
of how the performance of the unmixing algorithm is affected by the different 
pre-processing algorithms is performed. AVIRIS imagery from Enrique Reef 
and Kaneohe Bay is used in the experiments. 

Technical Approach
The experiments consisted of a combination of Resolution Enhancement 
and PCA Filtering preprocessing stages before unmixing as indicated in the 
following figure. Endmembers were extracted manually from the image.

Conclusion
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For the Enrique Reef HYPERION data, Resolution Enhancement results in 
minimal changes to abundance estimates. Results for PCA Filter show 
significant changes in the resulting abundance estimates. For our second 
study site, AVIRIS data from Kaneohe Bay in Hawaii, scatter plots are used 
to compare the estimates. For the following endmembers, Sand and Coral 
Reef ,the resulting abundance estimates with and without filtering are quite 
similar, but for Algae the estimates are very different. Results show that data 
pre-processing can have a significant effect on the abundance estimates. 
Further work is needed to quantify the accuracy of the estimates and to be 
able to determine which method or combination of processing stages result 
in better abundance estimates.
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