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February 16, 2010
Laboratory No. 7: SMA




Due Wednesday, February 23, 2010

Spectral Mixture Analysis: 

With IMPACT - 


Open the Gifford Pinchot TM image (D ( D-temp ( ESS 421 LAB Data ( GIFPINCH ( GIFPINCH.BIN) and display a B = 3, G = 4, R = 5 color composite. From the Tools menu select the Spectra Tool. Then click on the image window and go to Options > spectra tool > uncheck “prism output” > OK.  Re-size the graph window. Double click on the following pixels to place their spectra in the graph window:


shade proxy

x = 216
y = 518


green veg

x = 544
y = 333


npv


x = 640
y = 136


These spectra are endmembers, that is, "pure" pixels of known "materials."  NPV refers to non-photosynthetic vegetation (branches, stumps, etc.)  The reflectance spectrum of NPV is similar to that of soil.  Shade, of course, is not a material; however, as far as TM is concerned it is a real component of the image. You are going to test whether these endmembers, when mixed, fit the spectra of many pixels in the image.


Return to the Tools menu and select Zoom Tool. (This circumvents a bug in the program.) Next select Mixing Tool. Open the window that appears with the file name DUMP.IEM. A window with spectra will appear. The endmembers, identified by the x,y coordinates (above) are listed in the other window. Select each of the endmembers. Now click on Unmix. When done you will be prompted to click OK.


Return again to the File menu and find the file that you have just created. It will begin with FRGIFP (for fraction). Open the file with the largest number before the .bin extension. Load the endmembers into the color guns (you can also display rms error).  Note that the fractions of the endmembers sum to one (100%), and that fractions less than zero and greater than one are allowed.

1)  Start with the shade endmember loaded into all three color guns.  Examine the image.  From what direction does it appear that the scene is illuminated (North is up)?

2)  Now invert the image and decrease the contrast stretch so you can see the topography (remember that low shade fraction corresponds to bright areas on the ground).  What time of day was the image taken (hint:  point x=599, y=599 is the confluence of two streams)?
3)  Compare the visual impression of topography in the shade image with that in the other endmember images. Explain.

4)  Now view the image as B: shade, G: green veg., R: NPV.  Sketch the histograms of each endmember and label the following land cover types:  primary forest, clear cuts, lava flow, and regrowth. 

5) Open 2-d Histo in the Tools menu. Sketch each of the following scattergrams and label the main types of land cover.



1) x = green veg 
y = shade



2) x = npv

y = shade



3) x = npv

y = green veg
6) Display B: shade, G: green veg, R: npv. Compare this image with a 3-band color composite. How many bands were used to produce the fraction images?
7) Display B = rms, G = green veg, R = npv. What features appear blue in the image? Explain.
8) What steps could you take to add another endmember to the mixture analysis? Explain.

9) If your new endmember is well chosen what will happen to the rms error?  Explain.




