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Overarching Project Goals

Will the spectral characteristics of HysplIRI-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

L.

Under what conditions can we expect good benthic discrimination?
Which benthic types are difficult to discriminate?
What is the minimum fraction of live coral we need for detection?

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.



Overview of Simulation Analysis

@ Use Spectral Endmembers
to Build Spectral Mixture
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Changes in Reflectance Due to Water Properties
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Reflectance

Overview of Simulation Analysis

@ Use Spectral Endmembers
to Build Spectral Mixture

0.25

Live Coral

0.2

0.15

0.1

0.05

0.25
0.2
0.15
0.1

0.2
400 500 600 700
Wavelength (nm)

Courtesy of Eric Hochberg

Reflectance

0.03
0.02
@ Use MESMA to Estimate Fractional
Cover then Calculate Error 0.01
7\ l\ .
0.04
0.2 0.04
018 Mixed Spectrum Mixed Spectrum o 003
. o ;
G 009 + Water g
[¢°]
0.16} 8 8 002
S 002 R
0.14| 2 =
3 2 oo01
0.12} 0.01
Pass Endmembers 0
0.1 i
400 500 600 700 200 500 600 700 through Estimated 0.08
Wavelength (nm) Wavelength (nm) Water Column
N ﬂ N Estimate Water ﬂ 004

Pass Mixed Spectrum
through Water Column

100

75

50

Albedo

25

0
390 490 600 710 820

Wavelength (nm)

©

100
75

50

Albedo

25

0
390

Properties using
Optimization

490 600 710

Wavelength (nm)

820

Live Coral
= + Water

Algae
+ Water

006l —

0.02

0
400

Lee et al. 1999

500 600
Wavelength (nm)



Measures of Error

_ 1on MESMA actual
1. Mean Absolute Error = =37, |f; — f; |

2. Mean Error = % ?zl(ﬁ_MESMA . fiactual)
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Mean Absolute Error

Increasing Chl, Sed, Depth Increase Error
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Chl (mg m-3)

Strong Interactive Effect Between Chl and Sed
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Confusion between Coral and Algae

Depth Chlorophyll Sediment

0.8

Coral‘

Difference in Mean Error

-0.4

&)
—
o
—h
ol
o

0.5 1
Depth (m) Chl (mg m3) Sed (g m3)



Mean Relative Error

Minimum ~12% cover needed for Coral/Algae
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Mean Absolute Error

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 25m

. tDepth - coral confused for aIgae,tChI - 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

SlmuI:iat.lon.AnaIysm AVIRIS
Best Classification Methods »
Limits to Water Properties Imagery

Field Surveys
Conducted During
AVIRIS Flights



250 Phototransects Across 5 Hawaiian Islands
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Classification of Orthomosaics
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Point-based Classification




Classification Using Computer Vision Analysis

CORALNET =™

A WEB SOLUTION FOR CORAL
REEF ANALYSIS

Upload coral reef images, organize and annotate
images, and view annotation statistics.




Classification Using Computer Vision Analysis
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Reflectance
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