Final Review Notes

1) Image Processing



Band Ratios



PCA



NDVI

2) SMA



Endmembers

Image Endmembers vs Laboratory Endmembers



Linear vs Non-linear Mixing



What kind of endmembers
- almost always there is shade



Endmember limitations




Number – mathematical and practical limitations




Components must mix




Realistic components that make sense to the scene (major 





components)



Mixing analysis is useful because –




It makes fraction pictures that are closer to what you want to know about abundance of physically 



meaningful scene components




It helps reduce dimensionality of data sets to manageable levels without throwing away much data




By isolating topographic shading, it provides a more stable basis for classification and a useful 



starting point for GIS analysis



How to evaluate mixing results




Fractions




RMS



Name two variations of simple mixture analysis




Band Residual Analysis




Calibration



Multiple Endmember Analysis




Error Analysis




Foreground/Background Analysis

3) Classification




Classification is:    1) Association of spectrally similar pixels into 






groups or units





       2)  Naming those units




Two basic types of Classification are”







Unsupervised







Supervised




Now many classes







Number to tell the story (rarely exceeds 12)







Too many = loose the reader / classified 







image looses coherence







Data dependent

4) Validation




Surface Characterization
5) Radar

Topics



- Side-Looking Airborne Radar (SLAR)



- Synthetic Aperture Radar (SAR)




imaging distortions



- Interferometric SAR (InSAR)




differential interferometry


Bands




K
1.1 – 1.67 cm




X
2.4 – 3.75 cm




C
3.75 – 7.5 cm




L
15 – 30 cm




P
30 – 100 cm



What Controls Backscatter




1. The electrical properties of the surface (dielectric constant - k

2. Geometric properties of the surface (surface roughness) or 
presence of dorner reflectors (trees, buildings).

3. Orientation of the surface with respect to the radar (i.e. topography)


Radar Sensitive to




Roughness (relative to wavelength)




Moisture




In some cases can penetrate surfaces (vegetation, soil in dry 

conditions)



Radar layover



Interferometry 


Differential Interferometry
6) TIR

Emissivity

Plank’s Law

Kirchhoff’s Law
e=1-r
Sensitive to surface compositions


Silate minerals


Sulfates

Carbonates
     Radiance includes both temperature and emissivity

      7)
      Other

What are the different wavelengths useful for and how would you use them to solve different problems in surface mapping?



Know wavelength ranges for: VIS, NIR, SWIR, MIR, TIR, Radar
