






ESS 421 

February 2, 2011
Laboratory No. 5: Image Statistics




Due at beginning of Lab on Wednesday, February 9th.
Master Data – Wind River, WA

In working with the Seattle TM images you learned how to use several tools for analyzing images.  Now we will begin work on a September 15, 1999 MASTER data set of Wind River, WA, acquired from 2 km above sea level.  Instead of Impact, we are going to use ENVI as our image-processing tool.  ENVI is a standard commercial image-processing computer package.  There is an ENVI Tutorial on the class website.  A main purpose of this lab is to get you familiar with this software.  To start ENVI go to Start-> Programs-> ENVY 4.7 and click on the ENVI icon.  To load an RGB image in ENVI:

· under ‘file’ click on ‘open image file’

· select your data file, in this case ‘Gif_Pinch_Master.HDF’ in D:\D--temp\ESS 421 LAB Data\GIFPINCH.
· In the ‘available band list’, mark ‘RGB color’ and select the bands you want to load.

· Your selected band configuration is listed in the ‘available band list’ box. Click on ‘load RGB’ to display the image.

1)  Extracting statistics from the entire image:  In your ENVI command menu, select Basic Tools ->Statistics ->Compute Statistics.   For your image, spectrally subset to bands 1 and 10 then mark ‘calculate histogram statistics’. (Note: Once your graph appears, right click on it to display a legend).  Sketch both histograms on the same graph. How do the histograms for band 1 and band 10 vary? What accounts for these differences?

2)  Extracting statistical data from sub-sections:  Examine bands 1-10 to evaluate the dynamic range of the data for old growth forest and clear-cut.  First, make the “Scroll Window” as large as your screen will allow.  Now, go to “Basic Tools_Statistics_Compute Statistics”.  Highlight the image name and now you get more options.  Now you can spatially subset the image (stats subset -> subset by image ->.  Type in the size of the box you want (or grab the lower right-hand corner of the box to resize).  Click ok -> ok.  Now you can spectrally subset your data “Spectral Subset” by selecting any band or group of bands (you want bands 1 through 10).  Click ok.  Record statistics in the table below including the line and sample range of your selected region

Old Growth Forest   subset region:  samples (x) ____-_____, lines (y) ___-____

	BAND
	Wavelengths
	Min RADIANCE
	Max RADIANCE
	Mean RADIANCE
	Std. Dev. RADIANCE

	1
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	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
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	9
	
	
	
	
	

	10
	
	
	
	
	


Clear-Cut Forest  subset region:  samples (x) ____-_____, lines (y) ___-____
	BAND
	Wavelengths
	Min RADIANCE
	Max RADIANCE
	Mean RADIANCE
	Std. Dev. RADIANCE

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	


What are the main differences (at least 3) in the radiance statistics displayed above between old growth and clear-cut forest?  Explain possible reasons for these differences and for the similarities.

3) Extracting statistics from a specified region:  We now are going to use the region of interest (ROI) command in combination with statistics to evaluate the effects of atmospheric scattering in our data.  To do this, we will subset the data to only include a small lake in the center of the image.  First, load three bands to make a color image.  Then, on the image window   use Tools -> curser location/value to find the large lake at (~16,300).  Next, define this lake as a polygonal region of interest by using Basic Tools –> Region of Interest (ROI tool).  In the ROI Tool box mark the Image window -> circle the ROI on the image window itself, and right-click twice when you are done defining the ROI polygon.  To save the ROI select file->save ROI’s in the ROI Tool box.  Name your file and make sure that you know where it is saved and that you append the .roi extension, otherwise envi will not recognize it as a region of interest file).  To see the stats of your ROI, highlight the ROI in the ROI tool box and click on stats.  To reload a saved ROI: select file->restore ROI’s.  Record the relevant statistics in the table below and sketch a wavelength vs. RADIANCE plot accordingly. 

Small Lake Summary Statistics:

	BAND
	Wavelength

(m)
	Min RADIANCE (Wm-2sr-1m-1)
	Max RADIANCE (Wm-2sr-1m-1)
	Mean RAD (Wm-2sr-1m-1)
	Std. Dev RAD (Wm-2sr-1m-1)

	1
	
	
	
	
	


	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	


Plot (Mean RADIANCE vs. Wavelength – LABEL AXIS). How is the measured spectra from the lake different from the expected spectra of water? What could be the reasons for these differences?

4)  Atmospheric effects:  Load bands 16, 17 and 18 onto one image.  What do you see?  What could be the reason for this? 

5)  Exploring MASTER data with band ratios:

In Impact, we used density slicing (or contouring), color composites, spectra and 2-D histograms (scatterplots) to help us discern differences in our data.  In this lab, we introduce another technique: band ratios.  Band ratios are accomplished by simply dividing the RADIANCE in one band by the RADIANCE in another band.  Rather than just ratioing by trial and error to see what happens, it is important to have a strategy.  Pairs of bands with high spectral contrast may yield useful ratio images.  When you ratio, watch out for ratios of small numbers.  To examine the spectra of different scene materials that you want to discriminate you can use Tools -> Profiles -> Z Profile in the image window. 
In ENVI, you can create a ratio image using Transform ->Band Ratios.  Select the bands you want to ratio and click on enter pair -> ok.  Select output results to memory -> ok.  To view the band ratio image that you created select Grayscale in the ‘available band list’ box, then select the wanted ratio band and click on ‘load band’. 

What band ratio would you suggest to best discriminate between old growth forest and clear cut?  Explain your answer.

6) NDVI:  (Normalized Difference Vegetation Index) works in a similar way, but it is the difference between two bands divided by their sum.  Using your knowledge of vegetation spectroscopy, select two MASTER bands (to put into NDVI) that will help you estimate relative chlorophyll productivity for each pixel. 
To create an NDVI image in ENVI use Basic Tools ->Band Math.  Type in the expression for NDVI (for Landsat it would be (b4-b3)/(b4+b3)).  After you type in the equation, map the correct bands to the bands in your equation.  You can view your NDVI image as a gray-scale-1-band image following the procedure described above.  Attach the NDVI image you made of the Wind river area.  To print image chose file -> print in the image window.  To save the image, in the image window chose File -> Save image as -> Image file.  For 'output file type' choose .tiff or .jpg.  Choose a file name, then click OK. 
What features in the scene are well-distinguished using your NDVI image?  What are the physical properties of these surfaces allowing you to make these spectral distinctions? 
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