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Physical basis 
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Projected surface = A * cos θ

Radiance 
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Φι Incident energy 

Φr Reflected energy 

Φa Absorbed energy 
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Atmospheric windows 

- Atmospheric transmissivity. 
- Atmospheric dispersion. 
- Atmospheric emissivity. 
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Spatial resolution 
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High-resolution satellites: Geoeye 



Low-cost high-resolution satellites 
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AREA 1: Bright 
areas

AREA 2: Dark 
areas

11 bits: 2048 8 bits: 25611 bits: 2048 8 bits: 256

Radiometric resolution 



1984 1994 

2004 2012 

Temporal resolution 



Angular resolution 
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Geosynchronous satellites 



Meteosat image 



Polar-orbital satellites 
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Lsen i,j,k = f (DLi,j,k)
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Image processing potentials  

• File operations. 
• Image display. 
• Image enhancement. 
• Georectification. 
• Generation of biophysical variables. 
• Classification. 
• Multitemporal change detection. 
• Spatial analysis 
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Image enhancement 
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Image geo-rectification 



Image geo-rectification 
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DL to reflectance conversion 

• DL to Radiance (calibration). 
• Radiance to ToA reflectance. 
• Atmospheric correction. 
• Topographic shade removal. 
• BRDF effects. 
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Empirical correction 
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BRDF effects 



BRDF effects 



AVHRR angula effects 
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Temperature calculation 

Lg= f(T, ε) 

Lsen= f(Lg * τ + La) 

Atmosphere 



DL to temperature conversion 

• DL to Radiance (calibration). 
• Radiance to ToA temperature. 
• Atmospheric correction. 
• Emissivity correction. 



Empirical and RTM retrieval 
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External factors 



External factors 
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Change detection analysis 
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