S A 8ls]R] #1159 (*13%) 179~187, 2012
J. of the Korean Society for Environmental Analysis

AL _ - -
+AE BRR7ICUSY UEES S8 ZETHYHSD 0/8
olgl?_ll 0|K°'|Odl H_l-llg_%_ll ilgoz . ?:IS—'!IT

Hyperspectral Imaging (HSI) Application for Detection of
Organic Compounds in Water

Seung-min Lee!, Jeong-yeop Lee', Kyung-hee Baek', Jong-Woo Choi?, and Yun S. Kim'’

'Water Analysis and Research Center of K-water Institute, K-water, Daejeon 306-711, Korea
Environmental Measurement & Analysis Center, Environmental Infrastructure, Research Department, National Institute of
Environmental Research, Environmental Research Complex, Incheon 404-708, Korea

Received August 14, 2012/Revised September 25, 2012/Accepted September 30, 2012

Hyperspectral sensor can confirm more exact material property because spectrum bandwidth is more details
than multispectral sensor. Actually, it is not many reported previously, measurement of climate change, veg-
etation and ecology environment using hyperspectral sensor based on satellite, airborne and fixed ground are
used in the world. However, water quality management using hyperspectral imaging system is limited and tem-
porary. Therefore it is not enough data library to apply management of water environment with hyperspectral
sensor. In this study, water quality analysis methods using hyperspectral sensor based on principle of NIR, FT-
IR and Raman spectroscopy to apply analysis organic compounds in water were described. This study will pro-
vide good information for many applications to control water quality of river and treatment water.
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Table 1. Primary hyperspectral scanners

Country Company References
USA Microimages 5
Australia Integrated Spectronics 4
Israel Green Vision Systems 10
Canada Dalsa 11
Canada ITRES Research Limited 12
Finland Specim 1
Japan KLV, Sumitomo 13
Korea DSC 14
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Table 2. Application branch of hyperspectral sensor?
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Atmosphere water vapor, cloud properties, aerosols
Ecology chlorophyll, leaf water, cellulose, pigments, lignin
Geology mineral and soil types
Coastal Waters chlorophyll, phytoplankton, dissolved organic materials, suspended sediments
Snow/Ice snow cover fraction, grainsize, melting
Biomass Burning subpixel temperatures, smoke
Commercial mineral exploration, agriculture and forest production
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Table 3. Example of research and business using hyperspectral sensor
Institute Title etc
NASA ASTER (Advanced Spaceborne Therman Emission 2400 items DB
and Reflection Radiometer) Spectral library (9 items in Water)
USGS USGS (The .Umted States Geological Survey) 500 items DB HSI
Spectral Library
Hanjin beach line monitoring project beach line monitoring
Korea Environmental o
Corporation chlorophyll-a monitoring in Daecheong Lake -
Kowater airborne remote sensing for water management temporary research .
in Hapcheon Dam project in 1994  Multispectral
- —— — - Imaging
National Fisheries Research temp. monitorin providing information
& Development Agency P J on Web
Chunju Univ. river water monitoring using satellite -
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Table 4. Location of absorption bands and corresponding vibration modes in the near-infrared region®”

=+ Vibration Mode Structure 3 Vibration Mode Structure
(nm) (nm)

806 N-H str. third overtone RNH, 1528 O-H str. first overtone (intramol H-bond)starch

808 2xN-H str.+2xN-H def.+2xC-N str RNHR 1530 N-H str. first overtone RNH,

815 N-H str. third overtone RNHR 1533 C-H str. first overtone C=H

832 2xN-H str.+2xN-H def.+2xC-N str RNHE 1540 O-H str. first overtone (intramol H-bond)starch

840 3xC-H str.+2xC-C str benzene 1570 N-H str. first overtone -CONH-
874 C-H str. third overtone benzene 1580 O-H str. first overtone starch, glucose
880 C-H str. third overtone CHCl, 1620 C-H str. first overtone =CH,

900 C-H str. third overtone CH, 1645 C-H str first overtone R-CH-CH
910 C-H str. third overtone protein 1660 C-H str. first overtone cis-RCH=CHR
913 C-H str. third overtone CH, 1685 C-H str. first overtone aromatic
928 C-H str. third overtone 0il 1695 C-H str. first overtone CH,

938 C-H str. third overtone CH; 1705 C-H str. first overtone CH;

970 C-H str. third overtone ROH, H20 1725 C-H str. first overtone CH,

990 C-H str. third overtone starch 1740 S-H str. first overtone -SH

1000 C-H str. third overtone ArOH 1765 C-H str. first overtone CH,

1015 2C-H str.+3xC-H def. CH,4 1780 C-H str. first overtone cellulose
1020 2C-H str.+3xC-H def. protein 1820 O-H str.+2C-H str. cellulose
1020 N-H str. second overtone ArNH, 1900 O-H str.+2C-H str. starch

1030 N-H str. second overtone RNH;, 1908 O-H str. first overtone POH

1037 2xC-H str.+2xC-H def. (CHy)m 0il 1920 C=O str. second overtone CONH

1053 2xC-H str.+2xC-H def. (CHy)m CH,4 1940 O-H str.+0-H def C=0 str. H,0

1060 N-H str. second overtone RNH, 1950 second overtone -CO,R

1080 2C-H str.+2C-C str. benzene 1960 N-H asym.str.+amidell CONH,
1097 2C-H str.+2C-C str. cyclopropane 1980 N-H asym.str.+amidell protein

1143 C-H str. second overtone aromatic 2000 2+0-H def.+C-H def. starch

1152 C-H str. second overtone CH, 2000 N-H sym.str.+amidell CONH,;,CONHR
1170 C-H str. second overtone HC=CH 2030 C=O0 str. second overtone

1195 C-H str. second overtone CH, 2050 N-H sym.str.+amidell protein

1215 C-H str. second overtone CH, 2050 N-H asym.str.+amidell CONH,
1225 C-H str. second overtone CH,4 2080 O-H str.+O-H def. FOH,sucrose
1360 2C-H str.+2C-H def. CH,4 2100 2+0-H def.+C-H def. starch

1395 2C-H str.+2C-H def. CH,4 2110 N-H sym.str.+amidell CONH,, CONHR
1410 O-H str. first overtone ROH 2132 N-H str.+C=0 str. amide acid
1415 2C-H str.+2C-H def. CH, 2140 =CH str.+C=C str. HC=CH
1417 2C-H str.+2C-H def. aromatic 2150 2amidel+amidelll CONH;,
1420 O-H str. first overtone ArOH 2160 2amidel+amidelll CONHR
1430 N-H str. first overtone CONH;, 2180 2amidel+amidelll protein

1440 O-H str. first overtone sucrose 2190 CHyasym str+C-str. HC=CH
1440 2C-H str.+2C-H def. CH 2200 C-H str.+C=0 str. -CHO

1446 2C-H str.+2C-H def. aromatic 2242 O-H str.+0-H def. amide acid
1450 O-H str. first overtone starch,H,0 2252 O-H str.+0-H def. starch

1460 N-H str. first overtone CONH, 2276 O-H str.+C-C str. starch

1471 -H str. first overtone CONHR 2280 C-H str.+C-H def. CH,

1480 O-H str. first overtone glucose 2294 N-H str.+C=0 str. amid acid
1483 N-H str. first overtone CONH, 2310 C-H str.+C-H def. CH,

1490 N-H str. first overtone CONHR 2323 C-H str.+C-H def. CH,

1490 N-H str. first overtone (intramol H-bond) CONH, 2336 C-H str.+C-H def. cellulose
1490 O-H str. first overtone (intramol H-bond) cellulose 2347 CHysym.str.+ CH, def. HC=CHCH,
1492 N-H str. first overtone ArNH, 2352 C-H def. second overtone cellulose
1500 N-H str. first overtone NH 2380 C-H def. second overtone ROH

1510 N-H str. first overtone protein 2461 C-H str.+C-H str. starch

1520 O-H str. first overtone CONH, 2488 C-H str.+C-H str. starch

1520 N-H str. first overtone ROH 2500 C-H str.+C-H str. starch
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