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To learn something about something
without touching 1it.
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To learn more, more quickly, or more
economically.
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Fan of 4 cameras Typical view angle of
with overlap panoramic camera
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= Rack
up to 4 camuras with
S 4 pussible combinations
4 = GPS Receiver
scanner

= Inertial Navigation
System
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CCD - Charge Coupled
Device
GSD - Ground Sampling Distance
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©2000 ImageSat International
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{47 2 = 88 3L 7 (Telescope Rotation)

A unique offer of orthoimagery and DTM

HRS : the acquisition process
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B 5 A =& (Scattering)
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Rayleigh Scattering i

Mie Scattering

B 2O (Absorption)
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B Rayleigh Scattering
KRB AL EAR 750 &
B R ESE - B~ AT
B RXR%EZIAEE
LB R A - &)
EBRE RN L E
W EwE R GRAT X FE A iE
55 PR A HLHAT 0 R RI o
B Mie Scattering
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C. Tkt X EA

B 4 (Incident, 1) X & 4
VER R e
7 A (Absorption, A)
1% 2% (Transmission, T)
4t (Reflection, R)
B 2 517 X &2 R A=
Ho &k AE B (Roughness)
WA K IR
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B R AT ROE B £
#2151
m HARAy  tmEY
W R > TR
ST > A

e %@ (Specular) K 4t o Z4t
(Diffuse) R4t
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Koty ok ROAT 45 T

B coaes CLEAR RIVER WATER

ok T TURBID RIVER WATER
——— VEGETATION

gL e = BILTY CLAY SOIL
———- MUSK SOIL

Percent Reflectance

4 6 & 10 12 14 16 18 20 22 14 26
Wavelength {zm)

Spectral reflectance of

vegetation, soil and water ©IARS
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W oK 4 8 & BE SR
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Difference Vegetation
Index)
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AR B
5 12 F7 B 1% (Across-Track, 3% Wisk-broom Scanner)
&+ 8 75 IRAT 7 ) 47 By
IR AL Z AR AL
AR B AT S H A
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1% 37 B 1% (Along-Track 3% Push-broom Scanner)
#ﬂ%Wm#ﬂ% REAT Fr 1 3% B
PR B IR B =2 TR A
5 1% 24197 v TH B AE

CCD - Charge Coupled
Device
GSD - Ground Sampling Distance
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Radar pulse sent from aircraft
P ¢

{2 Propagation of one radar pulse {indicating the wavefront tocation at time intervals 1-17)

High energy

Return from house
sutplt pulse /

Return from tree

Pulse strength

T . T Y T T h 1 T T i :
a 2 4 8 8 10 12 14 16 18

b Resulting antenna retdrn
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SRS

B 5 R, FLAR EF £ (Synthetic Aperture Radar, SAR)
P SRl
AR B P RS

POINT TARGET
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ASAR

/
Directio

Wave
<10m resolution
5x5kmto
10 x 5 km vignettes

Flig

Alternating
Global Monitoring Wide Swath Image Polarisation
1000 m resolution 150 m resolution 25 m resolution 25 m resolution
405 km swath 405 km swath up to 100 km swath  up to 100 km swath
HH or VV HH or VV VV+HH, HV+VH, VH+HV 37
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IRt S
AR AR 2 3Lk
W R AT 2
$24% 2 .E (Radiometric Correction)
B A8 ¥ e 4t 2OE
B 22 H g 41 POE (KRR IE)
21T 2 o (Geometric Correction)
W T 3 ML I B SR S S
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SPOT 1-7 @“ Earth Resources Satellite Receiving Station
ERS-2 e

Comparison of image resolutions

EROS-A  Sa

RADARSAT
RADARSAT .
TERRA, AQUA
/ LANDSAT TM, S?E?TP EROS-A
m
RADARSAT 1.8 m
Formosat— 2, 5 ScanSSAOR‘mNarrow
RADARSAT o
1 ScanSAR Wide -4
Major products S
P fan
- Standard products :
bulk, system & orthorectified

* Value-added products
6.25 m/1.5 m color images,
3D perspective view,
flight simulation

@RSI
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SPOT6/7 1 2% 154k & (343 km x 126 km)
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Y 1545 45

SPOT-6 2 FORMOSAT-2 #if #
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18 BHE= SPOT6 fYfRalotl i fi3s Fid=PuE Ay

SPOT-6/7 FORMOSAT-2

5 0.450-0.745 0.450 - 0.900
Band 1 0.450-0.520 0.450 - 0.520
% Band 2 0.530 - 0.590 0.520 - 0.600
% Band 3 0.625 - 0.695 0.630 - 0.690
Band 4 0.760 - 0.890 0.760 - 0.900 BA%  um 48
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(Open) Data Cube

B 3 ERELA T 2 & B € (The Committee on Earth Observation
Satellites, CEOS) %FJEJ (2016)

B 3B % EF ~ E R 69 FP T 54T Analysis Ready Data (ARD) 447
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fo 7] 2% B At

Rule of Thumb: RABRJEJH] F KR BAF4F I EFER L

i 49 oo

B %122 59
BT 48 2 %5 A% ta B AL JE By T ?
X R & o F ?
2% o] T A AEBfE D
P 75 A% b AR B e FE AER 7
BHELZ XTI HR?
%2 X EZ—IRFAR?
TAHA Z ¥ ?
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27T PR
_REyiy (restore) K AH1E (compensate) %1% /& AT
LBy A
l%&%ﬁl:
& 2| 5 68945 M (sensor characteristics)
& 78] 69 & AT B 12 (viewing geometry)
& &, FL 4% 3 (platform motion)
& H 124 3 (target motion)
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R AT

s (flat earth version)

0 = observation angle

o = IFOV

h = altitude

d = ground distance from nadir

h to the sampling point
p, secO
¥ _—
4 p, sec-0

area = p, sec’0 ) 52
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R AT

h

o =sin” [—RI;{L )

p. =2atan O
a=(h+ Ah)seco
p=p.sec(0+0)

_[h+Ah]2tan o
cos B cos(B+ )

Note: as @ =» 0, cos( 0+ 0 ) =» cos O
Ah=> 0

2htan o

cos” 6

]"'59

po = 2h tan o

sin E'] -0 Pa » h+ Ah l

h cosBeos{B+0)




Pitch

Roll

L A%

platform =~ — > — 7 = —

i 7

oo —— » flight path

nadir ground path
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L A%

platform -=——a=— D 3> S
Yaw non-parallel scan lines
Y 4
llllllllllllillrrl{luullllllllluu
L A TH HHHHHH
and slew actual direction 2; 1;':222“
of flight 2
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SPOT A A #T = 1% & & ¥ %

Level 0 /? WRHAR (REATHRAT L)

Level 1A JR#& %1% (1240 #9841 5 E )

Level 2 % 47, 2 Ao P AE

Level 2C %é}’p@%f?fii (B KBS AP ER RS
1 AT —RR B A E #7 B4z )

Level 3 ﬁfs%mii (1 R 3248 K12 F DTM)

Level 4 B R ZATHOEEH R 4%(&)%# # 25 +DTM)

¥ &85 &fﬂ Level 2C AL E S (% A3k + 2@ 88
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Level-2 #2 Level-2C X hbix
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$2 4 A% AE

Operations intended to remove systematic or random
noise affecting the amplitude (brightness) of an image.

*Radiometric defects may be introduced during:
~1maging (atmosphere, optics, detector, ....)
~ digitization or
> fransmiss1on.

Goal: to restore an image to the condition it would
have been in if the imaging process were
flawless.
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Digitized Image: I(x, y)
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lllumination: M(x, y) = E_
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Path Radiance: A(x,y) =L,
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Corrected Image: F(x, y)
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Fig. 3: User interface of the developed change detection system
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Biomass buming ° smoke plume in DAL MODIS/ Tera 03°45UTC, 27 Mar 2004,
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(DAL Deep-blue Aerozol Index; AQD: Aercsol Optical Depth)
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Remote sensing of spatial frequency distribution of dust weather from MODIS/Aqua.

(a) Days of Dust Haze in 2003 (b} Dust Haze report of 2003
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Dust haze spatial frequency distribution in 2000, (a) From MODIS/Aqua products, (b) Dust weather reports
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Landslide Detection
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