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AGENDA

òRemote sensing systems

éOptical sensors

éMicrowave sensors

é Image processing software

òGlobal navigation satellite systems

éGlobal systems

éRegional systems

òModern land survey systems
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REMOTE SENSING SYSTEMS



REMOTE SENSING SATELLITE SYSTEMS

ò National Systems
é India

é France

é Canada

é Europe

é Japan

é China

é Russia

é Malaysia

é Taiwan

é Korea

é UAE

é and many more

ò Commercial Systems
é Digital Globe

é Geoeye

é RapidEye

ò Commercial Joint Venture 
é Infoterra

é EADS Astrium

é SPOTImage

ò Environmental 
Observation Systems
é NOAA

é NASA MODIS

é ESA Earth Explorers
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WIDE CHOICE ðOPTICAL SENSORS
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Resolution 

(m)

Spectral 

Bands

(Bits/pixel)

Swath

(km)

Repetitivity/

Revisit

(days)

Sensor Satellite

56 4 740 5 AWIFS Resourcesat-1

23 4 140 24 LISS-3 Resourcesat-1

8 3 24 1 Multispectral Formosat-2

5 5 77 1 Multispectral RapidEye

5 1/3 70/23 5/24 PAN,LISS-IV Resourcesat-1

4 4 15 28/3 Multispectral Arirang-2

2.5 1 (10) 30 125/5 PAN doublet Cartosat-1

2.5 1 35 46/2 Pan triplet ALOS-PRISM

2.4 4 16.5 2.4-5.9 Multispectral Quickbird

2.0 1 24 1 PAN Formosat-2

1.8 8 (11) 16.4 1.1-3.7 Multispectral Worldview-2

1.65 8 (11) 15.2 <3 Multispectral Geoeye 1

1 1 15 28/3 PAN Arirang-2

0.8 1 12 4 PAN CARTOSAT-2

0.6 1 16.5 2.4-5.9 PAN Quickbird

0.5 1 17.5 1.7-5.9 PAN Worlview-1

0.5 1 16.4 1.1-3.7 PAN Worldview-2

0.5 1 15.2 <3 PAN Geoeye 1



GEOEYE1

Imaging 

Mode

Panchromatic Multispectral

Spatial 

Resolution 

.41 meter 1.65 meters

Spectral 

Range

450-900 nm 450-520 nm (blue)

520-600 nm (green)

625-695 nm (red)

760-900 nm (near IR)
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Swath Width 15.2 km

Off-Nadir Imaging Up to 60 degrees

Dynamic Range 11 bits per pixel

Mission Life Expected > 10 years

Revisit Time Less than 3 days

Orbital Altitude 681 km

Nodal Crossing 10:30 am © Geoeye



DIGITAL GLOBE - WORLDVIEW 
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Swath Width

Avg. Revisit

Slew Time

Spectral Bands

Resolution

DigitalGlobe Satellites

16.5 km

2.4 days

62 seconds

Pan + 4 MS

60 cm

QuickBird

17.6 km

1.7 days

9 seconds

Pan

50 cm

WorldView - 1

16.4 km

1.1 days

9 seconds

Pan + 8 MS

50 cm

WorldView-2 

Collection 210,000 km2 per day 750,000 km2 per day 950,000 km2 per day

Accuracy 25M CE90 6.5M CE90 6.5M CE90

© Digital Globe



CARTOSAT2

ò PAN camera 
é 0.45 - 0.85 micron spectral band with 10 bit 

radiometric resolution 

é Spatial resolution :0.8m

é Swath: 9.6km

ò Modes of operation
é Spot mode: Strips on the either side of the 

track in the North-South direction

é Paint brush mode: This mode is used to 
increase the total swath. Both Roll tilt and 
pitch tilt is employed.

é Multi-view mode: Strips on the either side 
of the track in the North-South direction are 
considered and one strip selected is 
imaged three times with different look 
angles.

ò Imaging Strip lengths when operated in 
different imaging modes
é 9.6 km

é 14 km

é 28 km

é 50 km

é 290 km
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CARTOSAT2 IMAGE
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RAPIDEYE

ò constellation of five 

identical satellites

ò Five bands in visible 

and near IR

ò 12 bit dynamic range

ò 5m resolution

ò One day revisit
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SAMPLE IMAGE - RAPIDEYE
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RAZAKSAT

ò Resolution
é 2.5 m (PAN), 

é 5 m (MS)

ò Swath: 20 km

ò Orbit height: 685 km

ò Orbit inclination 9 degree
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IMS-1
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Mx Parameter Value

Swath (km) 151

Spatial resolution (m) 37

Number of bands 4

Bands (microns) B1 0.45-0.52

B2 0.52-0.59

B3 0.62-0.68

B4 0.77-0.86

Quantization (bits) 10

CCD array size 4096

Data rate (Mbps) 32

Pixel size (micron) 7 X 7

Repetivity (days) 24

HySI Parameter Value

Swath (km) 130

Spatial resolution (m) 505.6

Number of bands 64

Spectral separation (nm) 8

Spectral range (microns) 0.4 - 0.95

Quantization (bits) 11

CCD array size 256 X 512 (APS)

Data rate (Mbps) 4.0

Repetivity (days) 24 days



FORMOSAT-5

ò Resolution: (1) Pan 2 m, 

(2) MS 4 m

ò Swath 24 km

ò Bands Pan, Blue, 

Green, Red, NIR

ò Digitization 12 Bits

ò Storage ḷ80 Gbits

ò Duty Cycle 8% per orbit

ò Orbit 720 km, Sun-

synchronous
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PLEIADES

ò Products

é 0.5m PAN

é 2m multispectral

é 4 bands

ò Other Features

é Acquisition 

programmable

é Stereo capable

é 1 million sq Km per day
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WIDE CHOICE ðIMAGING RADAR

System Ban

d

Polarization Swath 

(km)

Resolution 

(m)

Accura

cy (db)

Radarsat-2 C HH, VV, HV, VH

(single double and 

quad)

20-500 3-100 1.5-3.5

Envisat C VV, HH,HV, VH

(in five combinations)

5/100/400 30/150/1000

ALOS-

PALSAR

L VV, HH,HV, VH

(in four combinations)

20-350 7-100 1-1.5

TerraSAR-X X Single, dual, full 

polarimetric

5-150 1-18
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OCEANSAT2

Launch date Sept 23, 2009

Launch site SHAR, Sriharikota

Launch vehicle PSLV - C14

Orbit Polar Sun Synchronous

Altitude 720 km

Inclination 98.28°

Period 99.31 minutes

Local time of Equator 

crossing
12 noon ± 10 minutes

Repetitivity cycle 2 days

Playloads OCM, SCAT and ROSA

Mass at lift off 960 kg

Power
15 sq.m Solar panels 

generating 1360W, Two 

24 Ah Ni-Cd Batteries

Mission Life 5 years
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OCEAN COLOUR MONITOR

Parameter Value

Instantaneous 

Geometric Field of View 

(m)

360 across track

236 along track

Swath (km) 1420

Spectral Band (micron)

B1 0.402-0.422

B2 0.433-0.453

B3 0.480-0.500

B4 0.500-0.520

B5 0.545-0.565

B6 0.610-0.630

B7 0.725-0.755

B8 0.845-0.885

Quantization (bits) 12

SNR (At maximum 

signal of selected gain)

> 512

Data rate (Mbps) 20.8
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SCATTEROMETER

Parameter Inner Beam Outer Beam

Altitude 720 km

Frequency 13.515 G Hz

Wind speed range 4 to 24 m/s

Wind speed accuracy Better than 20 % (rms)

Wind direction accuracy 20 deg (rms)

Resolution 50 km x 50km

Antenna offset (w.r.t +Yaw) 46 degrees

Polarization HH VV

Scanning circle radius 700 km 900 km

Elevation angle 42.62º 49.38º

One way 3 dB Footprint 26 x 46 km 31 x 65 km

Scanning rate 20.5 rpm
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OCEANSATDATA
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RISAT1

Mode Look

( in m)

Resolutio

n

( in km)

Swath Polarizatio

n

Coarse Resolution 

mode (CRS)

2-4 50 240 Single or 

dual

Medium Resolution 

(MRS)

1-2 25 120 Single or 

dual

Fine Resolution 

Striping Single mode 

(FRS-2)

9-12 30 Quad

Fine Resolution Strip

map

(FRS-1)

Single 3-6 30 Single or 

dual

High Resolution Spot 

light mode

(HRS)

Single 1-2 10 x 

10

Single or 

Dual
Parameter Scan SAR Mode

(MRS,CRS)

Strip map mode 

(FRS)

Altitude 608.958 km 608.145 km

Inclination 97.837 deg 97.833 deg

RepetivityCycle 193 orbits in 13 days 1767 orbits in 19 

days

Orbit period 96.995 min 96.978 min

Swath 240 km 30 km
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Single Polarization VV / HH / HV / VH

Dual Polarization HH & VV / VV & VH

Polarimetric HH & VV & HV & VH



MEGHA-TROPIQUES

MADRAS (Microwave Analysis and Detection of Rain and Atmosphere Systems)

Channel
No

Channel
frequency

Bandwidth 
(max)

Polarization Spatial resolution Measurement objective

M1 18.7 GHz ± 100 MHz H+V < 40 km x 66 km Rain above oceans and surface wind

M2 23.8 GHz ± 200 MHz V < 40 km x 63 km Integrated water vapor

M3 36.5 GHz ± 500 MHz H+V < 40 km x 63 km Liquid water in clouds, rain above sea

M4 89 GHz ± 1350 MHz H+V < 10 km x 16 km Convective rain regions over land & sea

M5 157 GHz ± 1350 MHz H+V < 6 km x 9 km Ice and cloud tops, window/SAPHIR
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ScaRaB (Scanner for Radiation Budget)
Spectral band (µm) Band description

0.55 - 0.7 Visible channel: scene identification

0.2 - 4.0 Solar channel: derivation of Earth 
radiation budget parameters

0.2 - 200 Total radiation channel

10.5 - 12.5 Thermal channel scene identification (IR 
atmospheric window)

SAPHIR (Sondeur Atmospherique du Profil d'Humidite Intertropicale 

par Radiometrie)

Measurement 
objective

- Retrieval of the vertical distribution of water 
vapor in the tropical troposphere (2 to 12km)
- Measurement of brightness temperature in 6 
channels located in the water vapor line at 
183GHz

Swath coverage 1700 km, FOV = ± 42º about nadir

Pixel resolution 10 km at nadir



TANDEM-X

ò Generation of DEM 

(e.g., for hydrology)

ò Along-track 

interferometry (e.g., for 

measurement of ocean 

currents)

ò Bi-static applications 

(e.g., polarimetric SAR 

interferometry)
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AERIAL REMOTE SENSING CAMERAS
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Specifications UltraCam-X Rollei AIC-4X Intergraph DMC Leica ADS80

Picture size (pixel) 14430x9420 7228x5428 7,680 x 13,824 12000

Focal Length (mm) 100 82 120

Pixel size (mm) 0.0072 0.009 0.012 0.0065

Quantization (bits) 14 16 12 16

Exposure range 

(sec)

1/500 �±1/32 1/1000 -30 1/50 �±1/300

Forward motion 

compensation (pixel)

50 Yes

Minimum interval 

between exposures 

(sec)

1.35 4 2.1

On-board storage 

capacity 

3900 1200


