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Digital Image Processing of Thermal Infrared Images
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Digital Image Processing of Thermal Infrared Images
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Landsat Thematic
Mapper (Band 6) (TM) 104124 12 km 0.4K 8
Heat Capacity Mapping
Radiometer (HCMM) 10.5-125 0.83mR 0.4K 8
Advanced Very High 3.55-3.93 1.51 mR
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Thermal Infrared 8.6-9.0
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2 K P c ® P
MW '
9 (Cal/m sec °C) (kg/m?) (Cal/ke/°C) "o |(Cal/m? /seck C)
B 0.13 1000 1010 1.31077 370
Basalt 0.5 2800 200 a10-7 530
Clay (moist) 0.3 1700 350 510~7 420
Granit h 1 5 520
ranite 0.7 2600 60 1610 7
Gravel 0.3 2000 180 & 320
810"
Limestone 0.48 2500 170 . 450
11107
Dolomite 1.2 2600 180 % 750
2610/
Sandy soil 0.14 1800 240 240
310”7
Sandy gravel 0.6 2100 200 500
141077
Shale 0.35 2300 170 : 340
Tuff 0.28 1800 200 810 320
Marble 0.55 2700 210 1010~/ 560
Obsidian 0.3 2400 170 710”7 350
Pumice, loose 0.06 1000 160 410”7 90

Unefan: Janza, 1975.
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A1INoN NOAA (National Oceanic and Atmospheric Administration)

NOAA [1] iflumaifiongaiionn (Meteorological Satellites : Metsat) Fszuumsunmithi
FLUVALUAUIUY Very High Resolution Radiometer (VHRR) spunilnlsznoudisassrenaude ¥
AAuTin BT (0.6-0.7 um) HAZFHABUAMNTOU 10.5-12.5 {m T 0azBoaveIn Mt 14910 VHRR
Uszana 0.9 km §115U NOAA-6 59 NOAA-10 M3t weziiluszuy Advanced Very High Reso-
lution Radiometer (AVHRR) 11319 4. szuannuanidves AVHRR iiaziwazidoaii 160 14
1M uszuy AVERR Uszana 1.1 km awiiunoazidoaveanmilfesnnileiouiuszuy

'
I

Yo s = . [ '
nlgdise Wudu (Land-Orientation System) 8819/%¥UNIN Landsat

AauUs NOAA-6, -8, and -10 NOAA-7, and -9
w Y . 6/27/79, 3/28/83, 6/23/81,
wivaeeidngaslans
9/17/86 12712784
8a39@ (km) 833 833
Period of orbit (min) 102 102
Orbit inclination 08.0° 08.9°
Orbits per day 14.1 14.1
Distance between orbits 25.5° 25.5°
Day-to-day orbital shift* 5.5°E 3.0°E
Orbit repeat period (day)** 4-5 8-9
Scan angle from nadir +55.4° +55.4°
Optical field of view (mr) 1.3 1.3
IFOV, off-nadir maximum (km) 1.1 1.1
IFOV, off-nadir maximum (km)
Along track 2.4 24
Across track 6.9 6.9
Swath width 2400 km 2400 km
Croverage Every 12 hr Every 12 hr
Northbound equatorial Crossing (pm) 7:30 2:30
Southbound equatorial crossing (am) 7:30 2:30
AVHRR spectral channels (Jtm)
1 0.58-0.68 0.58-0.68
2 0.72-1.10 0.72-1.10
3 3.55-3.93 3.55-3.93
4 10.5-11.50 10.3-11.30
S Channel 4 repeat 11.5-12.50

*Satellite differences due to differing orbital alignments.

**Caused by orbits per day not being integers.

MINN 4. UAAINUANVUZYBIAUTION NOAA-6 13 NOAA-10
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1. LAC (Local Area Coverage) 10)anz anuﬁnnnsh@w

2. GAC (Global Area Coverage) ‘uauamnum“Qnqmwam“aﬂiwazmmmﬁlu 4 km
Tugalii 9. szaguouaduiiinsneuauside AVHRR uaziduwesdious iduwusiufo Landsat

MSS, Landsat TM, itaz SPOT HVR
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317 9. 51N ABUAUBIVDIFIINAUYDI NOAA AVHRR, Landsat MSS, Landsat TM, Uag
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ALY itz wznanaunme msmnﬁauﬁ{uﬁmsmwﬂqn [1] Fag2ennuennduildinegn
Uszaadiiae nuudd 1 Sadhunuusinweasiu 0.58-0.68 {m) HAZHUUAT 2 Near Infrared (0.73-
1.10 pm) Y94 AVHRR taza1n31lii o, mmmsn"h’f'i’n'mgamnm’uﬁmmNé"uﬁﬁmwmwanmﬂﬁ'u
Tuuudiiug Indifoaiu Wy wudi 2 uaz 3 voe sPoT Wudy

MNMITWAUVDITOYAUUUAT 1. 10z 2. Y83 AVHRR WU @MNIouaaIiansaouauea
vouts@iTon nazlfinamandamanisuiigonh Vegetation Index: VI tazannsavh Idilusiusia
%7 (Normalized Vegetation Index: NVI) ‘M'ﬁmnmsi’fndnfr

VI= ch, -clv; 27
ch, -ch

NVI = L2
ch, + ch, (28)

i ch, uaz ch, unudeyaluiundd 1 oz 2 Ues AVHRR awdidu ﬁuﬁﬁﬁﬁmﬁs%mtﬁﬂuﬁ'ﬂﬂ
udrdwiioziisga ifeannmilasdniusfunsaziounduves Near Infrared N wazlugaendu
-Timumnﬁmzﬁmsﬂ sounduios Tumanssfudwdidoanisnouion wa, 1, uoz fue 3
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nuug Fainald vi Sauugud
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2. msfiadyausunIy tazmsalead (Noise Clipping and Thresholding)
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gﬂﬁ 13. dnyzvesileandumsuilauuy Digital Negative
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6. M3AANDUYDYANNUWIN (Bit Removal)
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8. ﬁﬂiﬂuﬂmﬁﬂaa‘law‘fm (Histogram Equalization) [6]
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