
Geog 460 Remote Sensing of the Environment

Lab 4: Color Mixing and Image Enhancement
 (Due at the beginning of your next lab session)

The objectives of this lab are: (1) to be familiar with reflectance spectra of vegetation especially in infrared region and understand color mixing; (2) to experience different image enhancement technique (contract stretching, band indexing/ratioing, and spatial filtering).
Some background of ADAR image: The Airborne Data Acquisition and Registration (ADAR) System is an airborne multispectral digital camera system. The ADAR wavebands are band 1: blue (450-540 nm), band 2: green (520-600 nm), band 3: red (610-690 nm), and band 4: near-infrared (780-1000 nm). Note 1 m =1,000 nm. The spatial resolution is 1 m (3.28084 ft). The image used in this exercise is taken over a golf course.
Copy the image files to your personal folder

Copy the whole lab4 folder under a_data_460 to your personal folder.
Launch ENVI and set preference
Start>All Programs>ENVI 4.5>ENVI 
File > Preferences, click on Default Directories tab, click on choose next to data directory, navigate to your personal lab4 folder you just copied; do the same thing for output directory; when asked if you want save, click on No. This step will save you from navigate to your personal folder every time.
Open the adar_golf image

1. File > Open Image File, select the file named adg.bil.
2. Click on Open. In the Available Bands List window, you will see band 1 through 4 listed, since this is a multiple band image. 
3. Click on Band 1. Click on Load Band.  Band 1 image will be display as gray scale.

View the histogram and experiment with different contrast stretching

1. Right click anywhere in the image window and select Interactive Stretching. 
2. In the window that opens, Defaults > [Image] Linear 0-255, and click on Apply. How does the image look visually? How does the histogram on the right look? This is how the image would look like without any contrast stretching, i.e., each pixel value will be displayed as it is. (ENVI automatically does a linear stretch when displaying an image). Fill your answer in Table 1 below. 
3. Now change the values to 94 and 187 and click on Apply (you can also do this by clicking and dragging in the left histogram). How does the image look visually? How does the output histogram on the right look in comparison with the input histogram on the left? 

4. Select Stretch Type > Equalization, Click on Apply. How does  the image change visually compared to previous views? How does the output histogram on the right look? [This option displays the image as gray levels containing about equal numbers of pixels (stretched in low frequency regions, compressed in high frequency regions of the 0-255 range)].

5. Answer the following:  Which stretching seems to be best (most pleasing to the eye)? 
You may go back and forth between the different stretches and compare the visual effect.
Table 1

	Stretch
	Visual appearance of Image
	Input Histogram sketch
	Output Histogram sketch

	Linear (0-255)


	
	
	

	Linear (94-187)


	
	
	

	Equalization


	
	
	


View each single band image and stretch constract
1. Review the band 1 image and record descriptive gray level (bright or dark) of the road and grass in the following table. 
2. From the Available Bands List window, Click Band 2.  Click on Load. 
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Repeat for the rest of the bands.

Table 2
	Band


	Road appear in single band as (bright/dark)
	Grass appear in single band as (bright/dark)

	1
	
	

	2
	
	

	3
	
	

	4
	
	


Experiment with color mixing

1. In Table 3 below, based on the color band assignment, the brightness of road and grass in individual band you just filled in Table 2 above, and the additive color mixing scheme discussed in class (also shown in Figure 1 above for your convenience), predict the color of road and grass for each particular color band assignment and fill your prediction in Table 3. Leave the last two columns empty for now.
Table 3

	Color Assignment
	Road is predict to appear as 
	Grass is predict to appear as 
	Road actually appear as
	Grass actually appear as

	Blue
	Green
	Red
	
	
	
	

	1
	2
	4
	
	
	
	

	4
	2
	1
	
	
	
	

	2
	4
	1
	
	
	
	


2. From the Available Bands List window, select the button that says RGB Color.  The window will expand.  Click the button next to R and then click Band 4.  Click the button next to G next and then click Band 2.  Finally, click the button next to B and then click Band 1.  You have just told ENVI to assign band 4, 2, and 1 as red, blue and green images, respectively.  To load the image, click Load RGB at the bottom of the Available Bands window.

3. Record the actual color of road and grass on the last two columns of Table 3. Is your prediction right?
4. Repeat steps 2 through 4 for the rest of the color assignment according to Table 3.
Why do the road and grass appear as the color you see? 

Create an NDVI image
1. From the ENVI 4.5 main window, Transform > NDVI
2. In the Select Input File window, select adg.bil, click on OK.

3. Refer to the background information about the ADAR data on page 1 of this lab, make sure the default red and infrared band are correct.
4. For the output file name, enter NDVI, then click on OK. A progress window will pop up and when it’s done, the Available Bands List window will open; click on Display #1, and select New Display, A new window will open, click on load band.  
5. The NDVI image will be displayed in a new window, how does the image look? Which areas are bright and which areas are dark?

6. Move your cursor to a bright area and double click, copy down column and row (the number in parenthesis after disp) and NDVI DN (the number after data) in the first row of Table 4.  You will use the second row of Table 4 for a dark area on the NDVI image. 
7. At the bottom of the Available Bands window, click on Display #2 and select Display #1, click on RGB button, set RGB to band 4, 3, 2, click on Load RGB.

8. The new color composite will be displayed, find the same location as you recorded in Table 4, double click on it, record the data for R (band 4, the IR band) and G (band 3, the Red Band) in Table 4. Compute the NDVI value according to the NDVI formula (Show your work!!)
NDVI = 
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Does your calculation agree with the display?

9. Repeat steps 6 and 8 for a dark area and fill in Table 4.
10. Draw a generic spectrum of vegetation below.

Table 4
	Col
	Row
	Displayed NDVI 
	Near Infrared DN
	Visible Red DN
	My calculated NDVI
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Explore different spatial filtering
1. File > Close all

2. File > Open Image File, select the IL037_20000806_T5B123457.img 

3. In the available bands list window, select Layer 5, click Load Band.
4. From ENVI main window, select Filter > Convolutions and Morphology. The default high pass filter will open, click on quick apply and select layer 5, click ok.
5. How does the image look as compared with the original image? What information you extract visually? What are some undesirable effects?
6. Choose Filter > Convolutions and Morphology, then select Convolution > Low Pass.  Change the kernel size to 5, click on quick apply and select layer 5. How does the image look? What information you extract visually? What are some undesirable effects?
7. Choose Filter > Convolutions and Morphology, Convolution > Direction. Click on OK to take the default 0 angle, click on quick apply and select layer 5.  How does the image look? What information you extract visually? What are some undesirable effects? (Use additional paper if necessary to write your answers)
�


W = White


R = Red	C = Cyan


G = Green	M = Magenta


B = Blue	Y = Yellow
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