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Land Cover Classification of Coastal Area by SAM
from Airborne Hyperspectral Images*
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ABSTRACT

Image data collected by an airborne hyperspectral camera system have a great usability
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in coastal line mapping, detection of facilities composed of specific materials, detailed land
use analysis, change monitoring and so forh in a complex coastal area because the system
provides almost complete spectral and spatial information for each image pixel of tens to
hundreds of spectral bands. A few approaches after classifying by a few approaches based
on SAM(Spectral Angle Mapper) supervised classification were applied for extracting
optimal land cover information from hyperspectral images acquired by CASI—1500 airborne
hyperspectral camera on the object of a coastal area which includes both land and sea
water areas. We applied three different approaches, that is to say firstly the classification
approach of combined land and sea areas, secondly the reclassification approach after
decompostion of land and sea areas from classification result of combined land and sea
areas, and thirdly the land area—only classification approach using atmospheric correction
images and compared classification results and accuracies. Land cover  classification
was conducted respectively by selecting not only four band images with the same
wavelength range as IKONOS, QuickBird, KOMPSAT and GeoEye satelllite images but also
eight band images with the same wavelength range as WorldView—2 from 48 band
hyperspectral images and then compared with the classification result conducted with all of
48 band images. As a result, the reclassification approach after decompostion of land and
sea areas from classification result of combined land and sea areas is more effective than
classification approach of combined land and sea areas. It is showed the bigger the
number of bands, the higher accuracy and reliability in the reclassification approach
referred above. The results of higher spectral resolution showed asphalt or concrete
roads was able to be classified more accurately.

KEYWORDS - Airborne Hyperspectral Sensor, Hyperspectral Imagery, Coastral Area, Land
Cover Classification, Spectral Angle Mapper
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FIGURE 1. Study area(Taean, Chungnam)
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FIGURE 4. End—member of 48 bands
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(a) 4 bands

8 bands (c) 48 bands

Residential Area(Concrete)
| Glass land

Sandy Beach(Dried)
Aquafarm

Sea Water

Mud Flat

Residential Area(Roof)
Veqetation

Bare Ground

N sandy Beachiwet)

FIGURE 6. Reclassification by 10 classes from initial classification result
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FIGURE 8. Result of classification after tearing off land area only from original image
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TABLE 1. Accuracy and reliability according to classification methods and number of bands

A. Classification of combined land and sea areas

Overall Accuracy(%) Kappa Coefficient

4 bands 56.07 0.503
8 bands 67.35 0.631
48 bands 55.75 0.497

B. Reclassification after decompostion of

land and sea areas from classification result of combined land and sea areas

Overall Accuracy(%) Kappa Coefficient

4 bands 57.44 0.483
8 bands 58.74 0.501
48 bands 67.70 0.601

C. Land area—only classification

Overall Accuracy(%) Kappa Coefficient

4 bands 63.55 0.555
8 bands 62.63 0.542
48 bands 63.94 0.562
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