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Design and Construction of Spectral Library for the Korean Peninsular

Jung-li Shin, Sun-Hwa Kim, and Kyu-Sung Lee '

Department of Geoinformatic Engineering, Inha University

Abstract : Spectral library is a database that archives spectral reflectance and related metadata of
earth surface materials. Spectral library plays important role to assist analyzing several types of remote
sensor data, to determine suitable wavelength band for detecting a certain material, and to classify
hyperspectal image data. This paper describes the structure and content of a spectral library that is
suitable for the environment of the Korea peninsula while existing spectral libraries have certain
limitations to apply for surface materials covering the region. We designed a spectral library that
includes vegetation and man-made materials indigenous to the region. The spectral library also includes
spectra of mineral and rock, soil, liquid, and some man-made materials from existing spectral libraries.
Newly augmented spectra of vegetation and man-made materials were obtained by spectral
measurements in laboratory and field. The spectral library viewer was developed to increase efficiency
of usage and searching.

Key Words : Spectral library, spectral reflectance, hyperspectral data.
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Table 1. Existing spectral libraries

Fa7le | ousy BRI sk RCLS ,
BE | EY AN (UFE| 99

USGS 4967 | Beckman 5270, ASD FieldSpec FR, Nicolet FTIR, AVIRIS | O 0 0 0 0
THU 6177} | Beckman UV5240, Nicolet FTIR 0 0 0 o] o
NASA JPL 1607 | Beckman UV5240 0 X X X X
NASA ASTER 20007} | USGS,JHU, JPL %3 ol o 0 0 0
IGCP 1307 | Beckman 52709} 4714 o | x 0 X X
ICRAF 300007} | ASD FieldSpec FR X 0 0 0 X
ASU 3247} | Nicolet FTIR (Thermal Emission ) ¢] 0] X X X
KIGAM 1877] | GER 3700, ASD FieldSpec-3 o/ xlo]o ] x

IGCP : Intemational Geological Correlation Program, UNESCO

ICRAF : International Centre for Research in Agroforestry (World Agroforestry Center)

ASU : Arizona State University

KIGAM : Korea Institute of Geoscience and Mineral Resources (315 X] 2 %141 o1 1 9)
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Table 2. Measurement method and description of existing spectral libraries
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Table 3. Structure of the proposed spectral llbrary and strategy of data acqwsmon

T SrEE T  Any
AFE (man—made) %‘H Al &4, USGS / JHU %E}O]P-Eial AHg
LR (coatings) USGS Bafetol B g ARE G B8 &%)
&/E/ Y5 (liquid) USGS / JHU £3g2o| 2] Ag
ZE (mineral) USGS £3ete|2 gz AL
ESF (soi) USGS #33aloj2gje) AL
8 Gonetat S 8 I 3% @5 1061 3, 407 49 %, 558 0% ), USGS/ AR
A4 (vegetation) 219) Hstato]H 2] ARE
Table 4. Hierarchical naming of each spectrum file of a target
Az Level 2685 1&\7913(.&%%

EVpEa. Typé Class Subclass Material / Sample

g I F o8 ,avihgi?
g (ZE) 01 02 02

A A] Amﬁcual Road paving | Concrete
Tree
01
AA| Vegetation Tree Coniferous Pitch pine (Pinus rigida) — Canopy, 20090522

Table 5. Primary information of metadata for each spectrum (Milton -, 2009)

=4 -rIRH AR EA A °153] EXYE Be 74

ZE AR T2 AE, REAR FH A, AARE
4 Al E Y 7 3 A2 B9 716k E o 7R o2
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oo 274 T e 3472 Ak
24 @ radiance, reflectance
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Table 6. Newly measured spectral reflectance data

He2F ZHa 28R A 2 F
) Metal roof | A MEHA] g4 2%
Roofing ——
Concrete | 54 BleHQE A3 LA E 25
Man—made ) Asphalt OPATEL R (QelEo] o @ET L2 34
Road paving .
Concrete | ZAYELZR (o= o] 2 H= L F4)
Construction Bricks qed E5 R A, 239 A
. AR ZEE AU, iﬂb}‘j AR, "Pﬂ*"“—‘? 0}7/]"\114 T
Tree Deciduous gTaMU HUE, Q2 33 0, 2R A4
. Coniferous 5994, grlokaus AR ?}/-’?‘7&, 7R AA D)
Vegetation
Herbaceous Grass ;5}131, 3’—*1’ Z]
Rice = XNAY)
Crop
Corn g & (A A1)

~471-



Korean Joumal of Remote Sensing, Vol.26, No.5, 2010

— Quiercis mongolica

- - - - Quercus varabilis
Quercus acutissima

- Quercus sliena

~ - - Robinia pseudoacacia

- Castanes crenata var. dull

Reflectance {%)

— Pipus densifiora
~- - Pinus rigida
e Larix leptolepis

T Ty
45§00 200 4000 X0 1400 1600 1300 2000 2200 2400
Wavelength (nm}

T T T
0 00 200 4000 1200 1400 4600 1300 2000 2200 2400
Wavelength {nm}

Fig. 1. Spectral measurement {2009. 6. 24.) of tree canopy and estimated FOV {red dot circle} of Quercus mongolica (a), Quercus
aliena (b}, Pinus rigida (c), and Larix leptolepis (d): top, spectra of various tree species: bottom.

—— 2009. 4. 23|
-~~~ 2009. 8. 22|
St 2009, 6. 11,
- 2009, 8. 24/
-~ 2009. 7. 22

- 2009. 8. 17|

Reflectance (%)

LA e

40060080010001200140016001800200022002400

Wavelength (nm)

Fig. 2. Multi-temporal measurements of spectral reflectance
over the com field at different growing stage.
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Table 7. Number of spectra by acquisition method
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