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ESS 421 

January 12, 2011
Laboratory No. 2: Color Processing




Due at beginning of Lab on Wednesday, January 19th.
Landsat Thematic Mapper (TM) Image of the Seattle Area

In this laboratory you will continue to study image sea92.bin.  Display the image, following the procedure used in Lab 1.

1) Histograms of reflective bands

In the last lab you tested some of the ways to explore the images of TM bands 1 and 4.  The same band was loaded into each of the color guns to produce a black and white image.  You found that although the histograms for the two bands appear roughly similar in shape, they are not the same. In fact, each of the reflective bands (1,2,3,4,5,7) has a different histogram.  (Note that band 6 (11450 nm) is the thermal band.  We will come back to thermal imaging later.)


NOTE:  Under Options/HistoBox select the ‘Update Histos’ option.  With this option selected, histograms are updated for different parts of the image ONLY when the image is displayed at 1:1.   More magnification does not result in an updated histogram for the part of the image displayed.


a) Start with band 1 (485 nm) of sea92.bin. Zoom to 1:1 of the upper left (northwest) corner of the image. Record the DN's of the sliders in the default position.

Northwest
Band 1 min:______


Band 1 max:______

Now pan to the upper right (northeast) corner of the image (maintaining the 1:1 zoom).  Record the DN's of the sliders.

Northeast
Band 1 min:______


Band 1 max:______

Briefly compare and contrast the results from the two areas of the image in the space below. Explain what you found in the image in terms of the surface materials.

b)  Repeat the above using band 4 (830 nm):

Northwest
Band 4 min:______


Band 4 max:______

Northeast
Band 4 min:______


Band 4 max:______

Again, briefly compare and contrast the results, and explain in terms of the surface materials.


c) Sketch the histograms of each of the four images (in a and b above) and label the following features on each histogram: water, urban materials (pavement, rooftops, etc.) green vegetation and soil and / or dry vegetation. 

NOTE: An easy way to explore histograms is to use HISET (see Lab 1).  For example, click HISET ON for the blue color gun.  Pixels to the right of the blue MAX slider will be set to zero, removing blue from the affected pixels.  “Minus blue” is yellow (more on colors later), therefore the designated pixels are seen as bright yellow.  By moving the blue MAX slider to the left across the histogram in steps you can watch the yellow pixels appear on the image and link them to materials on the ground.

Labeled Sketches:


Band 1 Northwest



Band 1 Northeast


Band 4 Northwest



Band 4 Northeast

2) Color Composites

Display the 2:1 image of sea92.bin. By clicking the BGR button until BLU, GRN or RED appears you can load different bands into each of the color guns to produce what is known as a color composite.  Select BLU and load band 1 (485nm) from the File menu. Select GRN and load band 2 (560nm). Select RED and load band 3 (660nm). Be sure that HISET is OFF.


a) The B=1, G=2, R=3 color composite is as close as you can get with TM to a "true color" image of the scene.  Explain briefly why TM bands 1,2 and 3 give an image that is closest to what the eye would see.  Think about wavelength response of the eye.


b) Compare the three histograms.

Band 1: 
Min:______
Max:______
Sketch:

Band 2:
Min:______
Max:______
Sketch:

Band 3
Min:______
Max:______
Sketch:


c) Unstretch the image (move sliders to 0 and 255). Describe what it looks like now.


d) When you move the sliders around to apply a contrast stretch to the 1, 2, 3 image, what operations have the most effect for making the image display mimic your eyes? Explain why.

The unstretched image does not have the right combination of DN's for the three color guns to stimulate the eye.  Stretching changes the balance of the B, G and R DN's to produce a pleasing image.  Thus, the primary purpose of stretching is to help get the data into a form that the eye-brain system can understand.  Pleasing color pictures are very important for photo-interpretation of spatial patterns and textures.  Even if you do not know why areas on the image are colored the way they are, the differences in colors can provide useful information.  In the jargon of remote sensing, things can be "discriminated." 


e) Experiment with different combinations of bands and color guns.  Be sure that HISET is OFF. Give two examples from the Seattle scene that can be especially well discriminated.  (E.g. Can you tell the difference between Puget Sound and Lake Washington?)   What combination of bands did you use?  Explain exactly what you did.

3) Scattergrams

You found that water has higher DN's in band 1 than in band 4. Conversely, green vegetation has higher DN's in band 4 than in band 1. It would help us to visualize the relationship between two bands if we could plot the data graphically, one band against the other. Go to the Tools button. Click on the Two-D Histo Tool. Load band 1 on the x axis and band 4 on the y axis. Both histograms will be displayed, and a data plot (known as a scattergram) will appear. You can move the scattergram window by clicking and dragging on the frame. Now you can click on a color and move the cursor to the scatterplot or the image and draw a box. Experiment!!!  Exit the program by going back to Tools and clicking on Zoom.


Make a hand-drawn sketch of the scattergram. Using the 1,2, 3 color composite (above) as a reference image, label on the sketch the pixels for:


Puget Sound


Downtown Seattle


Green vegetation


Dry grass

4) X & Y profiles & display colors
A brightness or DN profile is a graph in which the y axis shows how brightness changes with spatial location (x axis).  This is a standard tool in image analysis and processing, and below we ask you to sketch one, just by inspection of the image.  Of course, if you wish you can also use the software to make an accurate one later for comparison, from the actual data values (DN) instead your subjective inspection impression of how light (plotting near the top of the graph) or dark (near the bottom of the graph) the image is.

a) Load band 1 (485m) in BGR and look at row 840 (“Yimage”=840).  The image brightness varies as you look across the row.  On the graph below, the left hand side of the image corresponds to the left side of the graph, the right side of the image to the right of the graph.  Sketch the brightness variation you see (your subjective impression of how bright the image is).  
[image: image1.png]Band 1 DN
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b) Now write down the DN values for the following features:  Restoration Point (x=280,y=840), West Seattle (375,840), Duwamish waterway (465,840), Georgetown industrial area (530,840), Seward Park (730,840), Lake Washington (760,840), Mercer Island (810,840), and Renton (910,840).  Mark the graph above to show (approximately) where these eight geographic points belong (ie, use the x value, with x = 0 on the left of the graph).

c) Repeat step b) for Band 2 (560 m) and Band 4 (830 m) (but obviously, don’t mark the points on the graph again!)
 * Based on DNs you recorded and additive color theory, what color would you expect to see each of these features if the following image configuration was applied: RED=band4, GRN=band2 and BLU=band1? Explain your answer.

 Now load the above color configuration on Impact. Why are the colors/shades different from what you expected? 

5) Spectral Signatures

First, let's change images. Go to the menu and load sea92-6.bin. Now band 6 is deleted which helps in scaling the x axis. Start with a 1,2,3 (B,G,R) composite. Now click on Tools on the menu bar. Next select Spectra Tool.  A window labeled IEM Selection will appear.  This window gives a graph of DN's for pixels under the cursor.  Re-size the window by grabbing the lower right corner, and move them so that they do not overlap. Plot a pixel spectrum by left-clicking on the image. You can read off the DN’s from the graph by clicking on the plotted data point. You can collect statistics on a box of pixels by dragging a box with the cursor on the image. A big box can really clog up the computer, so be careful to keep it small. To display the stats click on Options, then Spectra Tool, then Digital Number, then OK. The stats will appear in the IEM Selection window.


Now you can check your graph of Puget Sound, using lots of pixels. You also can explore the spectra of everything else in the image.


a) Using Spectra Tool, graph the DN's vs wavelength for the following features:



Puget Sound



I-90 bridge cover



Dark road



Green vegetation in Carkeek Park



Dry grass at the UW baseball field


Give the x,y  locations on the image of each spectrum that you collect. 


