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P Wy
DigitalGlobe

QuickBird

IKONOS

WorldView-1

WorldView-2



BV

& [€0MHHOBALOHHOE AreHTCTBO
% WHHO ep DG+GeoEYE

ﬂ\

L
f

e . g
2 wi-ﬁ\:," s ‘

NN ’ L\

\ J A

GeoEYE-2 (?)

FeomeTpuyeckoe Pan Multispectral
| 400-700nm | pa3spelueHne .34m 1.36 m
VISIBLE TO [

THE HUMAN EYE | To4HOCTb
i NpoCTPaHCTBEHHOW
NPUBA3KU

5 m CE90 (specification),
3-4 m CE90 (expected)

RADIATION

NIR1 772-690 nm

SWIR-11195-1225 nm
SWIR-2 1550-1590 nm

u— §

E Blue 448-510 nm
SWIR-3 1640-1680 nm
SWIR-4 1710-1750 nm
[ S5 2145 2165 0
SWIR6 21852225 nm
| swiR-8 22952365 nm

(NANOMETERS) 250
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CnekTpasbHblil AnanasoH,
MKM

0,48-0,83 (naHxpomaTn4eckuin)
0,43-0,55 (cuHuir)

0,49-0,61 (3eneHbIn)
0,60—0,72 (kpacHbIn)
0,79-0,95 (6rvmxHui UK)

[MpoCTpaHCTBEHHOE
paspeLueHue (B Hagupe), M

0,5 MeTpa B NaHXpOMaTMYECKOM KaHare
n
2 MeTpa B MyTbTUCNEKTPAbHOM

MakcumarbHoe OTKIOHeHWe
OT Haaupa

50°

Monoca 0630pa, km

800

To4HOCTb
reono3nLMOHNPOBaHUS, M

CE90 = 8.5 (6e3 0nopHbIX TOYEK)

LLInpnHa nonockl cemku, km | 20
Mpon3BOAMTENBHOCTb >1
CHEMKM,

MITH KB. KM/CYTKM

EADS ASTRIUM: PLEIADES
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Spectral band (Pan)

0.45-0.75 pm

MS (Multispectral bands), 4

Blue: 0.45-0.52 um
Green: 0.53-060 pm
Red: 0.62-0.69 uym
NIR: 0.76-0.89 ym

GSD (Ground Sample
Distance)

PAN: from1.5mto2.5m
at nadir

MS: from 6 m to 10 m at
nadir

Swath width

- From 10 km to 60 km at
nadir depending on GSD
and number of detectors

Data quantization

12 bit
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- MHHO ep

Spectral bands

450-900 nm Pan (Panchromatic)
450-520 nm MS (Multispectral),
blue

520-600 nm MS, green
630-690 nm MS, red

760-900 nm MS, NIR (Near
Infrared)

GSD (Ground Sample Distance)

- 0.7 m for Pan band
- 2.8 m for MS bands

Swath width

16.8 km (at nadir)

Pagnometpunyeckoe
paspeLueHune:
14 OUT Ha nNuKcernb

KOMPSAT-3

KOMPSAT-3 AEISS [
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KOMPSAT-3

Parameter / Mission

KOMPSAT-1

KOMPSAT-2

KOMPSAT-3

KOMPSAT-5

Launch date

Dec. 20, 1999

July 28, 2006

2012

2013

Main payload EOC (Electro Optical MSC (Multispectral AEISS (Advanced Earth COSI (Corea SAR
Camera) Camera) Imaging Sensor System) Instrument), X-band
Resolution/swath width 6.6 m (Pan) 1 m (Pan) / 15 km 0.7 m (Pan) / 16.8 km Tm/5km
17 km 4m (4 xMS)/15km 2.8 m (4 x MS) / 16.8 km 3 m /30 km
20 m / 100 km
Orbital altitude 685 km 685 km 685 km 550 km
LTAN 10:50 hours 10:50 hours 13:30 hours 6:00 hours
Spacecraft design life 3 years 3 years 4 years 5 years
Spacecraft mass 470 kg 770 kg < 1000 kg 1400 kg
Spacecraft power 636 W 1.0 kW 1.3 kW 1.4 kW
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> Ycnex ¢ KaHonycom-B u BKA npuBen kK 3akazam Ha HOBbIe
CNYTHUKN
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lNonoca 3axBaTa, He MeHee:
- NaHXpomaTunyeckasa cbemoudHas cucrtema (MNCC)

- MHOro3oHanbHasa cbeMo4vHas cuctema (MCC)

eomeTpuyeckoe paspeLleHue:
-ncc

-MCC

CnekTpanbHbIN guanasoH
-fncc

-MCC

®doKycHOoe paccToaHune

-ncc

-MCC

MuHuManbHbIi yron ConHua Hag ropu3oHTOM

PaspsigHoCTb nepegasaemon BMaeonHdopmaumnm

Pa3psiaHOCTb aHanoro-uMdgpoBbIX NpeobpasoBaTtenei

EMKOCTb 3anoMuHaroLLero ycTponcTea
WHopmMaLMOHHBIN NOTOK NPU CbEMKE B HAAMp

OHepronoTpebreHne npu cbemMke

KAHOINYC-B

23 KM

20 Km

2,1 m
10,5 M

0,54-0,86 MKM

0,46-0,52 MKM
0,51-0,60 MKM
0,63-0,69 MKM
0,75-0,84 MKM

1795,5 MM
359,5 MM
7 yrn. rpag

8 out

12 6ut

24 [Gant
385 Mbut/c

He Oonee 180 BT
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WHHO ep

OcHoeHble xapakmepucmuku KA
OcHo8HbIe xapakmepucmuku yeneeou annapamypbl KA «Memeop-M» Ne3

MeTeop-M 3

Opbuta COSTHEYHO-CUHXPOHHAas
HaknoHeHnue 97,99 rpag
BbicoTa B BOCXoAsLEM y3ne

Mepurop obpaweHns 97,77 MVH
Macca ~3000 kr
Macca nonesHow Harpysku ~1200 kr
MoLLHOCTb cucTeMBI

3HEepronuTaHus

- cpegHecyToYHas 2 kBT

- NnKoBas 10 kBT
OpueHTaums TpexocHas

TOYHOCTb OpueHTauuun
TOYHOCTb CTabunmnaaumm

He xyxe 3 yri. MUH.
He xyxe 10 rpag/cek

CpOK aKTUBHOIO CylLlecTBOBaHUA

7 net

CpeqncTBa BblBeAEHUSA

PH «Cot03-2» ncn.16 ¢ Pb «®perat»

CpeactBa HKY

Lyn, Knc, PTC

Cpeactea KHINOP

HKMOP Pockocmoca: r. MockBa;
HKMOP Pocrugpomerta: r. Mocksa, .
HoBocnbupck, r. XabapoBck

CnekTpanbH To4HoC
9 MpocTpaHcTB
Annapaty bin/ Monoca b
MNpumeHeHne 4 €eHHoe
pa YaCTOTHbIN ob63opa | usmepe
paspelueHue [
AnanasoH HUN
BPJIK BcenorogHoe u 9300 - 9800 (3-500) m 470...750 | <1,50B6
BopToBoW | kpyrnocyTto4Hoe My, B KM
paguonoka| (HesaBncumo ot (e 3aBMCUMOCTU
LIMOHHBIN | eCTEeCTBEHHON AvanasoH) OT pexuma
KOMMMEeKC | ocBeLeHHOCTH) CbeMKM
033 B
CaHTUMETPOBOM
AvanasoHe
pagvoBOIH




[€0MHHOBALIMOHHOE ArEHTCTBO

WHHO ep

Pecypc-I1

PaGouasi op6uTa — OKONOKPYroBasi COTHEYHO-CUHXPOHHAas CO CpeaHel BbICOTOM .

BbicokogeTanbHoe HabnoaeHue:

paspelleHne Ha MECTHOCTU, M

- B MaHXpoMaTU4EeCKOM uanasoHe 1

-B5-Tn Y3KUX CneKTparbHbIX Aana3oHax 3-4

LUMPUMHA MOMOCkI 3axBaTa B Hagupe, Km 38
CbEMKa NNoLwaaok, KM X KM 100 x 300
CTepeoCchEMKa MapLUPYTOB, KM 115

M'MnepcnekTpanbHoe HabnwoaeHue:

KONMMYeCTBO CreKTpanbHbIX MHTEPBAroB He MeHee 96
paspelueHne Ha MECTHOCTU, M 25-30
LUMPUMHA NOSOCKI 3axBaTa, KM 25

mMpOKO3aXBaTHoe HabniogeHwue:

paspelleHe Ha MeCTHOCTU, M:

- B NaHXpomMaTun4eckoM AuanasoHe 12; 60

- B 6-TV y3KMX cnekTpanbHbIX guana3oHax | 23,8; 120

LLUMpMHA NOJNOChI 3axBaTa, kKM 97; 441

CpoOK aKTUBHOrO CylLeCTBOBaHue, neT 5

AHTEeHHa KOMaHaHO-

AHTeHHa OopToBOro O6bveauHeHHan .
CHHXPOHUUPYIOWIETO KOOPAMHATHO-  ABMraTenbHas ycTaHoeka — VSMEPUTENBHOM CUCTEME!
EPEMEHHOr0 YCTPOWUCTEA

ArperatHbi OTCeK

~ %
Barapen 2 — MpubopHEI OTCEK

OTcek ueneeow annapaTypk!

runepcnekTpancHas annaparypa

AHTEHHOE YCTPOWCTED
EbICOKOCKOPOCTHOW
paauoniuHuK

CHNoBOoWH rupockonuyeckui
KOMNNekKc

NTHKO- KT HaA x
9 cemislies KomMnnekc W1poKo3axeaTHON

annapar’ z
parypa MYNETUCNEKT PAnLHON
Bnok onpegenexua annaparypkl
KOOpAKHAT 3834 i
HbpaKpacHLIA NOCTPOMTENL
» MeCTHOV BEepTUKanK
W3MepuTent yrnoeoi CKOpoCTH
EOIOKOHHO-ONTUYECKIi C
aKcenepoMeTpamu

AHTEHHa KOMaHgHoO-
WU3MEepPUTEeNLHON CUCTEMb!
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'eomeTpuyeckoe Pan Multispectral
paspeLleHne 5m 10 m

Monoca 3axsara 60 km

CneKTpanbHbIi 0,51-0,69 (naHxpomatunyeckuit)

(
AnanasoH, MKM 0,43-0,52 (cuHui)
0,52—0,61 (3eneHbIn)
0,61-0,69 (kpacHbin)
0,76—0,90 (6mxHui LK)
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Atmospheric Transmission (%)

900

1400 1900 2400
Wavelength (nm)

LANDSAT-8

OLI (LDCM) ETM+ (Landsat-7)
Band Nr Wavelength GSD (m) Band No. Wavelength GSD (m)
(um) (Mm)

8 (PAN) 0.500 - 0.680 15 8 (PAN) 0.52 - 0.90 15
1 0.433 - 0.453 30

2 0.450 - 0.515 30 1 0.45 - 0.52 30

3 0.525 - 0.600 30 2 0.53-0.61 30

4 0.630 - 0.680 30 3 0.63 - 0.69 30

4 0.78 - 0.90 30
5 0.845 - 0.885 30
9 1.360 - 1.390 30

6 1.560 - 1.660 30 5 1.55-1.75 30

7 2.100 - 2.300 30 7 2.09 -2.35 30

OLI does not include thermal imaging capabilities 6 (TIR) 10.40 - 12.50 60




(o WiHO ep LANDSAT-8

DeployaHe +  QWIP (Quartum Well Irfrared Photode-
Earth Shield tector) FPA at 43 K
~ (Stowed) P% . = +  2—chamel IR spectral imager
ApaKTepUCTAKY [ | andsat ETM+ LDCM TIRS - L '
1 " R W i — 108 nmard 12 nmm
TIRS (Thermal —  Split window atrmospheric correction
leomeTpuyeckoe 30 m VNIR 30 m VNIR Infrared Sersor) +  Two full apertire calibration sources
— Onboard blackbod
paspeluerme 15 m Pan 15 m Pan . ’
— Spxceview
60 m TIR 100 mTIR —  Calibration every 34 nirutes
Gyooool_a' v Scene select mirror selects betweencalibra-
Electronics tion sources, nadir
HAuckpeTHocTb 8 bit 12 bit o + 185 kmgrourd swath (15° FOV)
(Main Electrorics Bos) *  l00mresclution

+  TIRSdelivery December 2011
v 325 year life, ass Cinstrument

X
'
Z
Landsat ETM+ LDCM TIRS
6 (TIR) 10.4-12.5 10 (TIR1) 10.3-11.3

11 (TIR2) 11.5-12.5
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MHHO ep M annapdartbl C AONOAHUTEAbHbIMU
CNeKTpAdAbHbIMU KOHAOAOQMU

> WorldView-2
» LANDSAT-8 (Landsat Data Continuity Mission (LDCM))

> Pecypc-I
2013

> SENTINEL-2
2014

> WorldView-3
2014

> ALOS-3
2015
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Evolution of International

Commercial Remote Sensing Industry

- USG Launch of 15t spy satellite
2 « s Landsat satellite

1984 * USG Landsat satellite
- French SPOT satellite

E N - ion sl
EEECH ¢ indian satellite
EZEEEEE - co+oess posses Landsat Act
_ = Presidential Decision Directive
N - 15 Landsat 7

ELT N - 1sracli EROS satellite

LT O - cuickeird
_ = CJIA Memo to use commercial imagery
_ * Presidential Policy on Commercial Remote Sensing
EXLCN - orbview-3
EXTZAN, - worldview-1

2008 * GeoEye-1

E- I - Worldview-2
EIER « DNi/SECDEF Imagery Way Ahead
EXIE R - Geokye-2

o
3

i

Ble | =
> 3
3 3

.61m
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pa3peLleHnsi<= 1 m)

> Quick Bird
0.61 m, naHHbIe ¢ 2002 roaa

IKONOS
1 M, aaHHbIe ¢ 2000 roaa

WorldView-1,2
GeoEYE-1
Pleiades-1,2
EROS 1A, 1B
KOMPSAT-2
Pecypc-OK
Cartosat-2
OrbView 3

Y

V VYV V V VYV VYV V

LleHa — oT $0 32 KM2
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ALOS-3 (2 2015)

Type Sun-synchronous subrecurrent orbit
Orbit | Altitude Approx. 618km
Local Sun Time 10:30
Life time 5 years (7years target)
Target Year 2015
Launch
Rocket H-2A
Mass <2000kg
Satellite
Solar Arrays | 2 paddles

Mission data
transmission

Data Relay (Ka-band 400/800Mbps)
Direct Transmission (X-band ditto)

Optical Instruments

Panchromatic

Multi Spectral (4 bands)
Hyper Spectral (185 bands)

Panchromatic

Res.: 0.8m Swath: 50km

Optical Multi-
Observat | spectral

Res.: Sm Swath: 90km

10on Hypcr-

spectral
speilat

Res.: 30m Swath: 30km







[€ONHHOBALMOHHOE AreHTCTBO R I s AT — ‘I
‘ % WHHO ep

Lift-off Mass 1858 kg

Orbit Circular Polar Sun
Synchronous

Orbit Altitude 536 km

Local Time of 6:00 am / 6:00 pm

Equator Crossing

Nominal Mission Life | 5 years
Launch date April 26, 2012

* FRS-1 (Fine Resolution Stripmap-1): 3 m resolution, 30 km swath, co- and/or cross
polarization. In this mode, the antenna beam pointing is kept fixed in the elevation direction.

* FRS-2 (Fine Resolution Stripmap-2): 6 m resolution, 30 km swath, Quad polarization

* MRS (Medium Resolution ScanSAR): 25 m resolution (nominal), 120 km swath, co- and/or
cross polarization. The MRS mode is configured with 6 antenna beam pointings in elevation to
result in a swath of 120 km with resolution of about 21 m.

* CRS (Coarse Resolution ScanSAR): 50 m resolution, 240 km swath, co and/or cross
polarization. The CRS mode uses 12 beams in the elevation resulting in a swath of 240 km with
about 39 m resolution.

* HRS (High Resolution Spotlight): < 2 m resolution, a spotlight target of 10 km (azimuth) x 10
km (ground range ), in co- and/or cross polarization.
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> WHHO €p NovaSAR-$

- &y NovaSAR-S Specification

", Imaging frequency
: : band

05 - Lifetime

§ Mass

Lead time (KO to FRR)
Antenna

Imaging polarisations

Optimum orbit
BeiBoa Ha opbuTty B Havane 2015 . Payload duty cycle

Typical area coverage
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© Google Earth (optica)
Mode Resolution Incidence Swath width Sensitivity Typical No of looks
angles (NESZ) ambiguity
ratio
1: ScanSAR 20m 16-26° 100 km <-18dB <-16dB 4
25-30° 55 km <-18dB
2: Maritime 30m 48-73° 750 km <-12dB <-18 dB N/A
Surveillance (range)
3: Stripmap 6m 16-31° 15-20 km <-18.5dB <-16dB 3.7
16-34° 15-20 km <-17.5dB
4: ScanSAR 30m 15-29° 150 km <-19dB <-16dB 4
Wide 22-31° 100 km <-19dB
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ALOS-2 (IV kB 2013)

X %
Y
Z
Data relay antenna

4

)

Solar Arrays

L-band SAR antenna x_hand data link antenna

Type

Sun-synchronous subrecurrent orbit

Orbit

Altitude

Approx. 628km

Local Sun Time

12:00 +/- 15min (Descending node)

Life time 5 years
Target Year 2013
Launch
Rocket H-2A
Mass =2000kg
Satellite
Solar Arrays 2 paddles

Mission data transmission

Data Relay (Ka-band)

Direct Transimission (X-band)

SAR Frequency

[-band(1.2GHz)

Spotlight

Res.: 1*3m Swath: 25km

SAR ‘
Observation | Stripmap | RES-Sm/6m/10m Swath:
SCrv ’
PMap | 50/50/70km
mode
SCan>AKR Res.: 100/60m Swath: 3507490Km
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KOMPSAT-5

Observation Resolution (GR) | Swath width | No of beams | No of beams

mode @ 45° @ 45° (Nominal: (Nominal:
incidence incidence 20~45°) 45~55°)

angle angle

High Resolution T m 5 km 21 (HRO1~21)| 10 (HR22~31)

(HR)

Standard (ST) 3m 30 km 12 (STO1~12) | 7 (ST13~19)

Wideswath 20 m 100 km 12 7 (WS13~19

(WS) (WS01~12)
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‘ UHHO ep TeHaAeHUMU pblHKA AaHHbIX O33

nocTaBKa NpoaykTa, Hanbonbwrm ob6pa3oM COOTBETCTBYOLLAS
noTpebHOCTAM 3akas4ymka (OT BblOopa TMna AaHHbIX U YPOBHA X 06paboTKu
00 nNocT-06paboTKn N BO3MOXHOIO 00y4YeHNs 3aKkasyumka);

PALSAR Global Mosaic :

PALSAR 10m Global Mo 2009 -y
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