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Trends of recent years

• increasing resolution (geometric, spectral, temporal)

• large satellite systems vs. micro satellites

• increasing number of nations with satellite programmes

• commercial satellites
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Multispectral Systems
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Multispectral Systems
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LANDSAT TM5

1. August 1993

multispectral

channels 7  4  3

30m x 30m

Karlsruhe
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SPOT 4

21. July 1998

multispectral

channels  3  2  1

20m x 20m

Strasbourg
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Source: Jacobsen (2005)

Optical sensors
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LANDSAT 7 IKONOS
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Source: Jacobsen (2005)

Optical sensors (announced)
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Source: Jacobsen (2005)

Micro satellites
Source: RapidEye-swathwidth

-GSD (panchrom.)

80 kmswathwidth

5 -7 m GSD (multispec.)

-SWIR [nm]

760 – 850NIR [nm]

690 – 730red2 [nm]

630 – 685red [nm]

520 – 590green [nm]

440 – 510blue [nm]

-panchromatic

+stereo
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Banda Aceh: Coast line (23.06.2004, QuickBird) Source: DigitalGlobe (2005)
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Banda Aceh: Coast line (28.12.2004, QuickBird) Source: DigitalGlobe (2005)
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Punta Gorda (pre-Charley, 28.07.2002, IKONOS)
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Punta Gorda (post-Charley, 15.08.2004, IKONOS)
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Source: Jacobsen (2005)

Radar sensors
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6-bit data1968: MSS
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8-bit data1975: TM
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1986: Hyperspectral

+ THIRHyMap next generation
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MERIS

MERIS (MEdium Resolution Imaging Spectrometer)

#bands 15

spectral range 400 – 1035 nm

bandwidths 4 – 20 nm

GSD 300 m / 

1200 m

swath width 1150 km 

Source: www.envisat.esa.int/instruments/meris/
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MERIS

Chlorophyll

concentration
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HyMap
HyMap

Source: http://www.hyvista.com

#bands 126

spectral range 400 – 2500 nm

bandwidths 15 – 20 nm

GSD 3 – 10 m

airborne
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Construction area

HyMap Karlsruhe (RGB = 25 / 10 / 2; 0.79 / 0.57 / 0.45 µm)

Lawn

Water Trees

Street pavement Building (aluminium)
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Laserscanner

Source: Lindenberger (1993)

first reflexion / pulse

last reflexion / pulse

reflexions / pulses in
vegetation layers
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Laserscanner

Source: Lindenberger (1993)

first reflexion / pulse

last reflexion / pulse

reflexions / pulses in
vegetation layers

Source: Törmä (2000)
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Source: Pyysalo/Hyyppä (2002)

Laserscanner
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Laserscanner

Digital Surface Model Reflexion rate

Source: Institut für Navigation, Stuttgart
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Real Changes by Analysis of LIDAR Data 

Buildings 1997

Buildings  2002

Automatic change detection
based on height differences

of objects

Source: Steinle/Bähr (2002)
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Surface geometry

• slope ?
• exposition ?
• surface area ?

Surface material

• sealed surface ?
• material ?

HyMap Laser
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Comparision with reference data (hyperspectral & Laser scanning data)

yellow21.8 %zink/alu92.8 %correct classification

4.4 %

2.8 %

71.6 %

redother

redzink/alu7.2 %misclassification

greenother

Approach 2
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