2-1 (Remote Sensing, RS)
2-1-1

(remote sensing) (RS

remote sensing) (radar remote sensing)

remote sensing)

(arborne
(satellite



10 km 910 km

Landsat 3
Landsat 4 57 16
L andsat
?279m x 57 m 7,600,000

3,200

10



2-1-2

(Satellite RS)?

(Geosynchronous satel lite)

(Polar orbiting satellite)

35,860

1



? 23 56 4

1960 4 1
TIROS 1(Television and InfraRed Observation
Satellite)
? 600
1,400
2-1-3
(passive sensor) (active
Sensor)
SPOT1 2 3 Landsat2 3 4 5 7 IRSIC
ERS1 ERS2

Radarsat 2-1



2-1

2-1-4
1. (Landsat)
1961 70
(Landsat-1 2
3) MSS 3
4 ? 80 m 45
1980 (Landsat-4 5)
™ ™ MSS
MSS
? 30 m (TM6 120 m) Landsat-5 1984
90 (Landsat-6
7) Landsat-6 1993
1999 Landsat-7
ETM+

15 m
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60 m 9 10 16

7 (
)
? 185 km x 185 km 16 Landsat
1997 Landsat
2. SPOT
1986 SPOT-1 2 3 4
SPOT-1 2 3 832 km ? 26
(HRV) 10 m
20 m
27° SPOT-4
SPOT-
5
SPOT 10 45 26 (
) (X9 (Pan)
( 0.5 Mm ~ 0.59 mm) (
0.61 mm ~ 0.68 mm) ( 0.79 mm ~ 0.89 nm)
0.51 Mm ~ 0.73 mMm 60 km X 60 km
80km X 60km 20 m X 20 m
(XS 10m X 10 m (Pan) SPOT
400 km
3. (RadarSat-1)

RadarSat-1 1995
RadarSat-1
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4. IKONOS

IKONOS

2-1-5

Spaceimage
680 km
? 11 km

0.5 mm ~ 0.59 mm)
0.55 rm

0.61 nm ~ 0.68 M)
0.68 nm

15

1999 9

14



( 0.79 nm ~ 0.89 nm)
0.4 pm 10%
0.8 pm
‘ R ‘ EEEEE
it
‘ HE B R TS ‘
‘ HE® \ SIS ‘ BETSE ‘
imEg | - ﬁ;iw-;t. I HNIR MIR WWIR | LWIR FIR. oo
8 | ot
8 E (microns) 04 035 06 07 0.9 3 3 20 1000
| | Ao i
‘iﬁ%ﬁ’ﬂﬁﬁﬁ% ‘ \ \
Bt i
| mmm i
‘ SATE ‘
2-1
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#ER
888 3% 8 3
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o

Auwﬂs* 7 s'u 13 15 17 19 21 23 25

bottom of card =
with this line.

2-2

2-2 (Geographic Information System, GIS)
2-2-1

30

2
GIS
GIS
(computer-aided design

systems, CAD) (computer cartography systems)

(database management systems) (remote sensing
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systems) GIS

GIS
2-2-2
1960 60
GIS
?
GIS CGIS 1963 1971
1970 GIS
?
1980 ? GIS GIS
GIS
1990 ? GIS GIS ?
GIS
GIS GIS ?

20 60 70
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(computer cartography) (database management)
(computer aided design) (management

information system, MIS)

2-2-3

2-2-4
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GIS

GIS
?
GIS
? GIS
GIS ?
? GIS
GIS?
GPS GPS
? GPS
GIS ?
GIS
GB
GIS GIS
?
GIS
GIS
GIS
) CAD
GIS



GIS

GIS
GIS
GIS ?
?
?
4,
GIS
GIS
2-3 (Global Positioning System, GPS)
2-3-1

(NAVSTAR GPS NAVigation Satellite Timing And
Ranging Global Positioning System)

GPS 1978
BLOCK | 1989 1993
BLOCK II/IIA BLOCK II/1IA 1994
GPS (initial operational capability, 10C)

24  GPS 24
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1995 4 27 GPS (full operational
capability) BLOCK | 24 BLOCK II/1IA
BLOCK I11A BLOCK I1IR

GPS

GPS 24 3 GPS
20200

GPS 11 58

2-3-2

GPS
GPS



GPS

GPS

2-3-3
GPS

1. (space segment)
GPS

(active spare) 24
4

120

20,200

24

21

12

23

55



5 15 )

6 11
GPS
L
2. (control segment)
GPS (CY [l
(IC9 (OCY)
GPS
(Flacon Air
Force Base)
GPS (data processor)
(NINA)
24 5
15
8
(Colorado Springs)
(Hawaii) (Kwajalein) (Ascension Island)
(Diego Garcia)
3. (user segment)
GPS

GPS GPS
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GPS

(PDA)

(Ground Penetrating Radar, GPR)

(GPR)
10 MHz 1,000 MHz 8 15 ft

(ar): 1
(fresh water): 81
(seawater): 81to 88
(sand, dry): 4t0 6
(sand, saturated, fresh water): 30
(slt, saturated, fresh water): 10
(clay, saturated, fresh water): 8 to 12

(average soil): 16
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2-5 (Image processing and classification)

2-5-1
(raster)
(pixel) (digital number, DN)
( )
(column) (row)
(band)

2-5-2
1 (spatial resolution)
2. (spectral resolution)
SPOT ( 05y m~
0.59 p m) ( 0.61py m~0.68u m) ( 0.79uy m
~0.89u m)

3. (radiometric resolution)
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DN

8 28
0 255
4. (temporal resolution)
NOAA 2
0.5
2-5-3
1. (radiometric corrections)
DN
2. (geometric corrections)

(ground control points, GCPs)

ERDAS Imagine

2-5-4
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(unsupervised classification)

(supervised classification)

1.

(@
(b)
(c) (d)
() (clustering)
K-
(generalized K-means clustering)
(ISODATA)
(1) K-
a
b. (Euclidean
distance)

C.

(b)
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(2)
a
b.
c.

(3) ISODATA

(heterogeneous)

(ISODATA)

(b)

(training area)

ISODATA

(per pixel)



(ground truth)

(1)
2)

3)

(4)

(5)
(minimum distance to
means classifier) (parallelepiped classifier)

(maximum likelihood classifier)

(1)



2)

(Code 255)
(null) (Code 0)

3)

(covariance matrix)
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