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Name:_________________________

This lab is due on Thursday, May 7th
LAB 5:  Spectral Mixture Analysis

In this lab you will apply a shade correction for the Yuma, Arizona image using Spectral Mixture Analysis and a DEM.  This image has been warped to the DEM.  The DEM has been shaded according to the information in the image header file (sun elevation 59.72798º , azimuth 156.270758º.

A.  Open the Yuma, Arizona image (Yuma_ASTER.HDF) and the DEM (dem_shaded.img) in the same

     folder).


1.  Open the ROI tool and import the ROI's for the image you found in Lab 4.  Make sure you


     have one region that represents shade (usually water).



Tools—>Region of Interest—> ROI Tool



In the ROI Tool box go to File—> Restore ROIs


Navigate to the file and open


2.  Run Spectral Mixture Analysis ( in ENVI 'Linear Spectral Unmixing')



On the Main Menu go to Spectral—> Mapping Methods—> Linear Spectral

     Unmixing


Choose the image—> Click OK


From the Endmember collection: Unmixing box choose Import—> from ROI input file



Choose Select All—> Click OK


Click on Apply


On the Unmixing Parameters box click on Yes to apply a sum constraint (default 1) and



     choose an output file name.


    Check the RMS error to verify the fractions represent the image well.  Add or 


    delete endmembers until the RMS is low.  Use the histogram to get the numeric values.


3.  The fraction images will have pixel values that are less that zero and greater than 1.  In order to 


     normalize the fractions this 'overflow' will need to be corrected.



Go to Basic Tools—> Band Math


In the Band Math box enter the expression (b1>0<1)


Apply to each fraction and save as a new file


4.  Normalize the overflow corrected fractions to remove shade from them.



Go to Basic Tools—> Band Math



Enter the expression (b1)/(b1+b2+b3) (for three endmembers)



Carefully choose the fractions to match b1, b2, b3


    If all goes well the output will appear 'flat' or without topography.

B.  The second shade correction involves the Shade fraction image.  In the shade fraction, pixels are bright

      if they have high shade.  In order to use the DEM to correct the shade fraction, it must be inverted so

      that dark pixels are the highest in shade.


1.  Invert the shade fraction.



Go to Basic Tools—> Band Math



Enter the expression (1-b1)



Choose the Shade fraction image and an output file name (be sure to use the Shade



     fraction with values between 0 and 1)


2.  Subtract the shaded DEM from the inverted Shade image



Go to Basic Tools—> Band Math


Enter the expression (b1-b2)



Choose the inverted Shade fraction image for b1 and the shaded DEM for b2



Choose an output file name.


3.  Describe the appearance of the DEM corrected Shade image.  Link it to a color display and

     use Dynamic Overlay to examine high relief areas.  What could be done to improve the DEM

      correction?

C.  Run a Spectral Angle Mapper classification on the fraction image.  The fractions must be combined into

      a BSQ file first.


1..Save the fraction images as a BSQ file.



On the Main Menu choose File—> Save File as—> ENVI Standard



Click on Import File import the fractions one at a time until all are included



Choose and output file name.


2.  Run Spectral Angle Mapper classification.



On the Main Menu choose Classification –> Supervised—> Spectral Angle



On the Endmember Colletion box go to Import—>from ROI input file



Choose the same endmembers you used to create the fractions



Hit Apply


Choose an Output file name


    Compare this classification to the one done in Lab 3.  Do using the fraction images improve the


    classification?

