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SUMMARY

I. Subject

- Development of hyperspectral remote sensing data acquisition protocol for
polar spectral library

IT. Objectives and Necessities

1. Objectives

- To develop a protocol for polar spectral library using a terrestrial
hyperspectral images.

- To assess a possibility of a spectral library developed using a small

spectrometer in practice

2. Necessities

- To utilize optical remote sensing data for scientific purposes, field
campaigns are required to evaluate the remote sensing data. However, the
field campaigns are limited in the Polar regions due to high cost.

- Spectral library remedy this limitation and is used to improve data quality
and plays an important role in data analysis.

- Spectral libraries were developed by some remote sensing research groups,
but they are not suitable to the Polar regions.

- Many remote sensing researchers or groups know the importance of the
Polar spectral library, but have not attempted yet.

- By developing a protocol for the Polar spectral library in this study, KOPRI

can propose a standard and lead the related work in the future.

IMI. Contents and Scopes

- Literature reviews of the existing spectral libraries

- Development of hyperspectral image acquisitions using a terrestrial
hyperspectral sensor and preprocessing techniques

- Extraction of the robust spectral information from hyperspectral images

- Study on automatic classification using spectral library and a small

spectrometer



IV. Results

- Proposed a protocol of hyperspectral data acquisition and a vicarious
calibration method for the extraction of the robust spectral signatures.

Established the foundation of the Polar spectral library using hyperspectral

images.

- Developed a sample spectral library using vegetation and rocks and
evaluated the classification performance of the spectral library.

- Confirmed future possibility of applications of the spectral library in

practice (e.g., fieldwork)

V. Application Plans

- Utilize hyperspectral remote sensing data to analyze characteristics of sea
ice, vegetation and geology features.

- Measure spectral reflectances of various types of sea ice, rocks, meteorites
and vegetation and extract spectral features related to environmental factors
such as temperature, humidity, etc.

_Vl_
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Sample spectrum 1 [HBI_:’“._.,'-
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A Atole] AYE AR wf 7bg dubA o7 AL8-o] a1, Spectral angle distance
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d(z,y) = Z (; —yz.)2 (6)
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i) = 33 T HI ) ®)

3 HA A3 o thsk 332149 Euclidean distance (ED), Spectral angle distance

(SAD), Normalized cross correlation (NCC)ZE W] nL3}9] T}

¥ 2 md A FoRgaAe] 4% fAE v
A=l ME 2 M= 3
nA A | ng % | g A | w4 v | wgd | ug
ED 1.3279 0.0979 0.1979 0.1879 0.5089 0.1428
SAD 0.0852 0.0119 0.0101 0.0041 0.2790 0.1632
NCC 0.8846 0.9957 0.9723 0.9961 0.7053 0.8471

T ol BFagAe fAE7E E=ow Euclidean distance®t Spectral angle
distance®] %k ZFo}#]il, Normalized cross correlation®] 4% 1] 7}M7tS #S 717

o #2004 HXo] BEE ERAR FAHE SAHAAM BA Fol AR A S8t
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Andreaea regularis 40
Bryum pallescens 40
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m
o
A

H Z3 Confusion matrix

Rock
Andreaea | Bryum | Consedo | Chorisodo | Descham | Lol pasalt | Gabbro | Gneiss | (unknow | Schist | Trachyte
ntium 1 ntium 2 psia 0
Andreaea 300 0 0 1 0 0 0 0 0 0 0 0
Bryum 0 300 0 0 1 2 0 0 0 0 0 0
Chorisodontium 1 0 0 300 0 0 0 0 0 0 0 0 0
Chorisodontium 2 0 0 0 297 1 0 0 0 0 0 0 0
Deschampsia 0 0 0 0 296 2 1 0 0 0 0 0
Sanionia 0 0 0 2 0 206 0 0 0 0 0 0
Basalt 0 0 0 0 2 0 206 0 0 0 3 4
Gabbro 0 0 0 0 0 0 0 297 0 0 0 0
Greiss 0 0 0 0 0 0 0 206 0 7 2
Rock (unknown) 0 0 0 0 0 0 0 2 0 300 0 0
Schist 0 0 0 0 0 0 3 1 4 0 289 0
Trachyte 0 0 0 0 0 0 0 0 0 0 1 204
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