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 First, the term “remote sensing” was initially introduced in 1960. Before 1960 the
term used was generally aerial photography. However, new methods and
technologies for sensing of the Earth’s surface were moving beyond the traditional
black and white aerial photograph, requiring a new, more comprehensive term be
established.

« Second, the 1960s and 1970s saw the primary platform used to carry remotely
sensed instruments shift from air planes to satellites. Satellites can cover much
more land space than planes and can monitor areas on a regular basis.

« Third, imagery became digital in format rather than analog. The digital format
made it possible to display and analyze imagery using computers, a technology that
was also undergoing rapid change during this period. Computer technology was
moving from large mainframe machines to small microcomputers and providing
information more in graphic form rather than numerical output.

o Fourth, sensors were becoming available that recorded the Earth’s surface
simultaneously in several different portions of the electro-magnetic spectrum. One
could now view an area by looking at several different images, some in portions of
the spectrum beyond what the human eye could view. This technology made it
possible to see things occurring on the Earth’s surface that looking at a normal
aerial photograph one could not detect.

« Finally, the turbulent social movements of the 1960s and 1970s awakened a new
and continuing concern about the changes in the Earth’s physical environment.
Remotely sensed imagery from satellites - analyzed and enhanced with computers -
made it possible to detect and monitor these changes. Thus, societal support was
and continues to remain strong for this technology, even though very few people
are familiar with the term, remote sensing.
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SPOT-5 was launched in May 2002 and was implemented by the French Space Agency (CNES)
and realized in cooperation with Belgium and Sweden.
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Sensor

Passive and Active Sensors
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Multispectral Scanning System ( MSS) : <bkY) axmiezalall 1.1.5.2
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Channel designation on Landsat S/C Spectral Range (nm)
LS-1 through LS-3 LS-4 and LS-5
Channel 4 Channel 1 500 - 600 (green)
Channel 5 Channel 2 600 - 700 (red)
Channel 6 Channel 3 700 - 800 (photo-IR)
Channel 7 Channel 4 800 - 1100 (NIR)
Channel 8 (channel 8 only on LS-3 for test purposes until July 11, 1978) 10400 - 12600 (TIR)

Table 1: MSS spectral channels on Landsat series
Note: Starting with LS-4 the MSS bands were renumbered to bands 1 through 4 (from 4 through 7 on LS-1 to 3)
Note: LS-1-3 orbits were at an average altitude of 908 km while LS-4 and LS-5 orbits were positioned at
an altitude of 705 km. For reasons of compatibility the optics of LS-4 and LS-5 were adjusted to keep the
spatial (cross-track) resolution at 80 m.
CaiISl )5 s g Al ¢ A gaial) Ax i) ApdSadl Jili MSS il sanie el (e dailil ) guall ¢
279 Lasal A pa Y el baghd ety Jlad) (il (e e
Bl 45 5l Jas A e Slan s ) sl Jad o5 5t (1S 4ld ¢ 3 )lia dalaial e ladY) A8 bl
. =&l Instantaneous field of view ( IFOV)

Ja‘;uqmah\jl\a)d\@c_m.b}h6dmme)s.ac_ml.d\ula‘u:)md MLASS‘@\)J‘U\JLUQLIJ
aalall Jean il Sl oda e @IS S ), d\;.a/u.u\)56dM@JY\@SﬂH\u‘XM\&&J}ﬁ&&S24
(6 bit ) ans6 Al ysns Joats A 450 Lua 3 IS aali s jaine 4l 5eS 3 L) 320 delady)
(7 bit ) @ass7 A Jsati lain ¢ g ¥ I Ju i o andline Ly 38 e Jadi Gus number = 0 - 64

. 6.5 .4 & gkl ¥l Jal cwnumber =0 - 128

31n 53240 5 e 22 2340 Landsat Aleladl 8 Gl sasiall molall 3 ) e (e AlalSl ALl (g g
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G, BB AE25 DA wend (5 aal 5 enhaline Jay 53 e g i o) (S ¢ o glaall (o Alilgd) £paS 020
cLandsat  Alulu 3 GLIY) daxie prasal) Aalady Gailiadll (e (12 — 9 ) 4 JISEY)

Parameter Value Parameter Value
Spectral bands 500-600, 600-700, 700-800, Detector arrangement 6 parallel (along-track)
(nm) 800-1100 in each of 4 bands
FOV (swath 11.56° (185 km) Single-sweep ground track 480 m (6 x 80 m)
width) +2.89° for total FOV length covered
Mirror
displacement
Spatial resolution] 80 m, 86 prad (258 prad for Mirror scan rate 13.6 GHz, (74 ms)
(IFOV) band 8 = 240 m)
Detector type PMT (Photomultiplier) Telescope type Ritchey-Chretien
Telescope 22.9 cm diameter, /3.6 Telescope size 53 cm x 58 cm x 127
aperture cm
Instrument mass, 64 kg, 50 W Data quantization 6 bit
power
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Table 2: Overview of MSS instrument parameters on Landsat
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Scanning systems:

M Cross-track scanners

M Spin scanners

B Along-track scanners

M Side-scanning (or oblique scanners) (e.g., radar)

A. CROSS-TRACK SCANNER.

(9)dJss

C. ALONG—-TRACK SCANNER.
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Example of the ground track of a polar orbiting satellite. : (10 ) JS&
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Landsat D, &bl (fie (e Janall oam jal) pralall 8 dasiiinall dom sall J) sy U0 Jsaal cpn
:( Landsat : 4-5)

Band No. Wavelength Interval (um) SpectralResponse Resolution (m)
1 0.45-0.52 Blue Green 30
2 0.52 - 0.60 Green 30
3 0.63 - 0.69 Red 30
4 0.76 - 0.90 Near IR 30
5 1.55-1.75 Mid-IR 30
6 10.40 - 12.50 Thermal IR 120
7 2.08 - 2.35 Mid-IR 30

Table 4 Landsat TM Bands
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0.69-0.83 um : sl ¥ cnixd a0 RBV-3
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RBV 1 salS aladiadly s guall) pllas Jae 401 : (13) J84

Note: A reseau grid is used in the science of photogrammetry for establishing a geometrical basis for measuring objects in
photographs. It can be used to correct for any misalignment of the film in the camera, or distortions in the image after

development or electronic scanning

RBYV Instrument

Spectral bands (um)

1) 0.48 - 0.58, 2) 0.58 - 0.68, 3) 0.70 - 0.83 (bands 1 through 3)

Spatial resolution

80m

Three co aligned
cameras

image of 185 km x 185 km (framing cameras)

Radiometric signal

Analogue video signal transmission, 33 dB SNR in bands 1 and 2, 30 dB in band 3

MSS Instrument

Spectral bands (um)

7) 0.8 - 1.1 (bands 4 through 7)/6) 0.7 - 0.8, /5) 0.6 - 0.7, /4) 0.5 - 0.6,

Spatial resolution

80m

Swath

185 km (continuous strip image)

Radiometric signal

Digital video signal transmission; 6 bit per pixel, linear coding;; logarithmic coding
also available on bands 4), 5), and 6)

17

Table §: Specification of RBV and MSS instruments

: SPOT Al 4.1.5.2
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System Probatoire de I’Observation de la Terre.
Earth Observation Test System : JAl Fxa 4
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HRYV : High Resolution Visible Scanner Ll (ubildia (nyada Spot —1 s s~

Spot—5 :(14)Jds&

The company SPOT Image is marketing the high-resolution images, which SPOT can take from every
corner of the Earth.

e SPOT 1 launched February 22, 1986 with 10 panchromatic and 20 meter multispectral picture
resolution capability. Withdrawn December 31, 1990.

SPOT 2 launched January 22, 1990 and deorbited in July 2009.

SPOT 3 launched September 26, 1993. Stopped functioning November 14, 1997

SPOT 4 launched March 24, 1998. Stopped functioning July, 2013.

SPOT 5 launched May 4, 2002 with 2.5 m, 5 m and 10 m capability

SPOT 6 launched September 9, 2012

Miroir Détecteurs a
orientahle transfert de charge

Visée Wisoe Visée

Spo’[&dﬂﬁ*“d&@ﬂ(w)dg
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Sl s (Gl ) sl aan Guaty) e s S0 IV 2 cllae A Y1 Clheall HRV O peiall dasy
s Al sl 8 LS ¢ CillaY) i

Mode Band Wavelength (um) Resolution (m)
Multispectral XS1 0.50 - 0.59 (Green) 20
Multispectral XS2 0.61 - 0.68 (Red) 20
multispectral XS3 0.79 - 0.89 (Near IR) 20
Panchromatic P 0.51 - 0.73 (Visible) 10

Table 6: HRV Spectral Bands
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NADIR VIEWING

Deux capteurs
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Bokm . ] \i
60km .-, /
Tk - B T B | H
Sim-_ G J Seng de
progression
b du satellite
- Couple de scénes

4 Numérotation
des bandes

SPOT 1, 2 Twin HRV (SPOT 4 Twin HRVIR) Imaging System : (16 ) Js

Each SPOT 1 and SPOT 2 satellite carries two HRV sensors, constructed with multilinear array detectors,
operating in a cross-track direction. The SPOT 4 satellite carries two HRVIR detectors. The HRVIR is
similar to the HRV, except that HRVIR has an additional short wave infrared (SWIR) band, and the
wavelength bandwidth of the panchromatic mode for HRVIR is narrower than that for HRV. The position
of each HRV or HRVIR entrance mirror can be commanded by ground control to observe a region of
interest not necessarily vertically beneath the satellite. Thus, each HRV or HRVIR offers an oblique
viewing capability, the viewing angle being adjustable through £27° relative to the vertical. This off-nadir
viewing enables the acquisition of stereoscopic imagery and provides a short revisit interval of 1 to 3 days.
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