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Enhancement of Multispectral Images and Vegetation Indices 
 

ERDAS Imagine 2016 
 
 
 

 
 

Description:  We will use ERDAS Imagine with multispectral images to learn how an image 
can be enhanced for better interpretation. We will also work with a common vegetation 
index to familiarize you to its use. 
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Working with Multispectral Data 
 

Multispectral data is quantitative in nature and represents some measured characteristic in 
each band such as the reflectance or radiance of land cover.  For color infrared photos, each 
pixel has three values, representing brightness in each of three spectral bands, green, red 
and NIR.  The same principle applies to multispectral satellite images, in which each pixel 
has multiple values, one for each of the spectral bands.  Only three bands can be displayed 
ÁÔ ÏÎÅ ÔÉÍÅ ÏÎ ÏÕÒ ÓÃÒÅÅÎÓȟ ÂÕÔ ÁÎÙ ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÂÁÎÄÓ ÃÁÎ ÂÅ ÁÓÓÉÇÎÅÄ ÔÏ ÔÈÅ ȰÐÅÎȱ 
colors red, green and blue.  A common display pattern is red = band 4 (NIR), green = band 3 
(red), and blue = band 2 (green).  This provides a color image similar to color infrared 
photos ÁÎÄ ÉÓ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ Á ȰÆÁÌÓÅ ÃÏÌÏÒ )2ȱ ÉÍÁÇÅȟ ÁÓ ÏÐÐÏÓÅÄ ÔÏ Á ȰÔÒÕÅ ÃÏÌÏÒȱ ÉÍÁÇÅ ×ÉÔÈ 
band combination of 3,2,1.   
 
Our image for this lab is a Landsat TM image of (ÁÊÄĳÂěÓÚěÒÍõÎÙȟ Hungary in July, and 
shows large agricultural fields and a walled town. ɍτχΞτπȭςυȱ.ȟ ςρΞσπȭςυȱ%ɎȢ This image 
was chosen for its variety of cover types, the large fields, and the interesting feature of the 
walled town. We will begin by opening the image in ERDAS Imagine. 
 

Set Up: 
1. Log onto the computers as usual and start ERDAS Imagine 2016. 
2. Left Click in the Main menu choose File > Open > Raster Layer or click the open layer icon 

 and navigate to the lab data folder.   
3. Navigate to the Lab02 folder and add the image hg1_2345.img. 
4. If necessary, right click in the 2D Viewer frame and click Fit to Frame. 
 

Imagine will display three bands and will likely default to the typical false color IR 
composite band combination of 4,3,2.  However, this image only contains 4 of the Landsat 
TM bands: 2 (green), 3 (red), 4 (near infrared), and 5 (middle infrared).  Therefore, to 
represent the NIR, Red, Green combination as a false color IR for this case, we would use 
Layer_3, Layer_2 and Layer_1 instead.  Band combinations can be set 
in two ways, using the dropdown options found in the 
Ȱ-ÕÌÔÉÓÐÅÃÔÒÁÌȱ ÔÁÂ ÕÎÄÅÒ ÔÈÅ Ȱ2ÁÓÔÅÒȱ ÇÒÏÕÐ ÏÎ ÔÈÅ ÒÉÂÂÏÎ ÂÁÒ ɉÓÅÅ 
ÆÉÇÕÒÅ ÔÏ ÔÈÅ ÒÉÇÈÔɊȟ ÏÒ ÂÙ ÏÐÅÎÉÎÇ ÔÈÅ Ȱ3ÅÔ ,ÁÙÅÒ #ÏÍÂÉÎÁÔÉÏÎÓȱ ÂÏØ 
using the arrow found below the dropdown options (or use Help 
ÓÅÁÒÃÈȡ Ȭ"ÁÎÄ #ÏÍÂÉÎÁÔÉÏÎÓȭɊȢ 
 
          TM band           Layer Names 
                   
   2 ɀ Green  Layer_1 
   3 ɀ Red  Layer_2 
   4 ɀ Near Infrared  Layer_3 
   5 ɀ Middle Infrared  Layer_4     
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If you click on the small 
arrow the dialog box 
should look like this 
after you select the band 
numbers.  
 
 
 
 
 

If we use the Inquire Cursor tool (recall from Intro to ERDAS lab) and click on an individual 
pixel, we are given information for that pixel for all displayed bands in a popup window.  
Note that the File Pixel  values we see here are DN values.  That is, they represent the 
brightness values recorded by the sensor for that location in that particular wavelength 
ÕÓÉÎÇ ÕÎÉÔÓ ÔÈÁÔ ÃÏÒÒÅÓÐÏÎÄ ÔÏ ÔÈÅ ÓÅÎÓÏÒȭÓ ÑÕÁÎÔÉÚÁÔÉÏÎ ÒÁÔÈÅÒ ÔÈÁÎ ÐÈÙÓÉÃÁÌ ÕÎÉÔÓȢ  (ÉÇÈÅÒ 
DN values indicate higher radiance. 7ÅȭÌÌ ÔÁÌË ÁÂÏÕÔ ÔÈÅ ,54 6ÁÌÕÅÓ ÌÁÔÅÒȢ 

 
Using the Inquire  cursor tool, explore the image and get familiar with different DN values 
in different land use types (agricultural areas versus urban, etc).  
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Image Enhancement 
 
Sometimes, the range of the original data is less than the range of values available on the 
display device such as a computer monitor.  This range can be adjusted so that the features 
will be more easily distinguishable visually.  In fact, Imagine automatically applies this type 
of adjustment by default when you load an image.  Enhancements that change the DN value 
of each pixel are called point operations.  Enhancements are usually for display purposes 
and may or may not affect how the computer handles the data. 
 
When we first loaded the h1_2345.img, Imagine applied a standard deviation stretch by 
ÄÅÆÁÕÌÔȢ  ,ÅÔȭÓ ÌÏÏË ÁÔ ÔÈÅ ÏÒÉÇÉÎÁÌ ÉÍÁÇÅ ÁÓ ÉÔ ×ÏÕÌÄ ÈÁÖÅ been displayed without any initial 
enhancement by the software.  
 
Open a New 2D View and add the same image with 3,2,1 selected in Layers to Colors, but 
this time under the Raster Options  ÔÁÂ ÓÅÌÅÃÔ ÔÈÅ ÂÏØ ÔÈÁÔ ÓÁÙÓ Ȱ.Ï ÓÔÒÅÔÃÈȱ ÂÅÆÏÒÅ ÃÌÉÃËÉÎÇ 

OK.  Imagine uses RGB composite when 
displaying the image.  This means that 
each of the three pen colors Red, Green 
and Blue are assigned to a particular 
band of imagery.  This is the usual way 
(but not the only way) of visualizing 
multispectral raster data.  We can easily 
change the layer that is being assigned 
ÔÏ Á ÇÉÖÅÎ ȰÐÅÎȱ ÃÏÌÏÒȢ You may want to 
do this now, so you are comparing the 
two image displays in the same band 
combination (recall the steps used 
earlier) .   
 

Focus on the 2D view where you loaded the image with No Stretch .  You are now looking at 
the original DN values as they were recorded by the sensor.  
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 You can easily verify this; first, link the two views geographically by clicking on Link Views 

in the home tab  . Then click anywhere inside 2D View #1 to select it and open an 
Inquire Cursor. Move your cursor to a pixel to examine.  
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What values to you see in the LookUp Table (LUT) versus in the File Pixels themselves? 
Now click ÏÎ ÔÈÅ 'Ï ÔÏ Ȭ.ÅØÔ ,ÉÎËÅÄ 6ÉÅ×ÅÒȭ ÂÕÔÔÏÎ ÔÏ Íove to Viewer 2: 

 
Notice how in the cursor window, the legend has changed to View #2 and new values 
appear in the LUT Value column. What are we seeing? 
 
Since our raw image is very dark, we will try several spectral enhancements to determine 
their affect on the appearance of the image.  We also have the ability to change the contrast 
and brightness of the image.  Note that these enhancements are primarily for improving 
our ability to visually interpret the image and do not change the original image information.  
Though we are working with a Landsat image in this lab, we can do this type of analysis 
with any other type of raster imagery. 
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Close the Inquire cursor window and be sure 2D View #2 is selected in your table of 
contents (by clicking anywhere in the viewer) 

   
¶ If you select Raster > Multispectral  ɀ and click on the small arrow box in the corner of 

the Bands to open the Set Layer Combinations  box: 
   

 
 

¶ )Æ ÙÏÕ ÈÁÖÅÎȭÔ ÁÌÒÅÁÄÙ ÄÏÎÅ ÓÏȟ Ãhange the layers for each pen color so that red is 
assigned to layer 3, green to layer 2, and blue to layer 1 and click OK. 

 
¶ .Ï× ×ÅȭÌÌ ÅØÁÍÉÎÅ ÓÏÍÅ ÉÍÁÇÅ ÓÔÒÅÔÃÈÅÓȢ Click on the Adjust Radiometry button in the 

Raster Multispectral ribbon tab 

 
 
A fly down menu will be displayed: 
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¶  
 

¶ Move your mouse over the choices in the ȬStandard StretchesΩ part of the window. 
Observe the preview of the various stretch types in 2D Viewer #2. 

 
¶ Click on the General Contrast  choice in the lower portion of the Adjust Radiometry 

menu 
 
¶ The Contrast Adjust dialog will appear: 

 

 
 

¶ Always be sure the Lookup Table is selected in the Apply To choices. This tells ERDAS to 
ÍÁËÅ ÙÏÕÒ ÃÈÁÎÇÅÓ ÏÎÌÙ ÔÏ ÔÈÅ ÌÏÏË ÕÐ ÔÁÂÌÅ ÁÎÄ ÎÏÔ ÔÏ ÔÈÅ ÁÃÔÕÁÌ ÄÁÔÁȢ 7ÅȭÌÌ ÌÏÏË Á ÌÉÔÔÌÅ 
more closely at some of other stretches ÎÏ×ȣ 
 

¶ Change the Method to Min -Max and click on Apply and Close. Do you notice much 
change in the image? Why or why not? Hint: Look up Min-Max in the Help system to see 
what it does.  
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¶ Now go back into the Contrast Adjust dialog, make sure Min -Max is selected and click 
on the Breakpts  button.  Adjust the breakpoints for each of the 3 colors so they are 
similar to the following screen.  You can do this by placing your cursor in either the 
upper right  or lower left corner of each of the color histograms. The cursor will change 
to a four headed arrow shape. At this point you can drag it along the axis to change the 
slope of the line. Move it until it nears the pixel distribution. Repeat this for each end of 
each color distribution until your screen looks similar to below: 
 

 
Make sure the rest of the settings are the same as above and click Apply  All  and then 
Close. 

 
¶ When you click Apply and Close you should see a considerable change in your image. In 

this case, we are using the Breakpoints to tell ERDAS the range that it should use to 
stretch the images for each of the colors.  
 

¶ Try working with the Linear stretch. Experiment with different Slope and Shift values. 
 

¶ Now reload the image into a 2D View and 
make sure the No Stretch option is selected. 
Click on the Multispectral Ribbon tab for the 
raster and experiment with the three 
Contrast slider controls on the ribbon bar: 
What do the three slider bars do to the image? Experiment with some of the Filtering 
options. (Note: Filtering will be grayed out if the Contrast Adjust window is still open). What does an 
Edge filter do? 
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Histograms 
 
"ÅÆÏÒÅ ÌÏÏËÉÎÇ ÁÔ ÓÏÍÅ ÁÄÄÉÔÉÏÎÁÌ ÓÔÒÅÔÃÈÅÓȟ ÌÅÔȭÓ ÆÉÒÓÔ inspect the histograms of the spectral 
data and the corresponding statistics.  Recall that a histogram is a graph that shows the 
number of pixels, or frequency of pixels, that occur at each brightness value, or bin, for a 
given spectral band.  An 8-bit  Landsat image has 256 levels, or output values, possible.  The 
number of levels corresponds to the radiometric resolution  of the sensor.  High 
radiometric resolution allows us to distinguish between more subtle differences in 
reflectance.  (Data that has decimal units, such as Vegetative Indices, may have a different 
number of levels or bins).  Not all bins necessarily have pixels in them.   
 
Open the Metadata for h1_2345.img and click on the Histogram tab (recall from Intro to 
ERDAS lab).  It will not matter whether you have applied a stretch to the image or not, this 
information is from the original image. 
 

   
 
You will see a histogram for Layer 1 that shows the distribution of pixels for that band.  
Take a look at histograms for all the layers by selecting the dropdown box and changing the 
layer.  Notice that most of the original pixel DN values are clustered at the far left, or  
at the darker spectral values.   
 
Also notice that statistical data is provided for each layer in the General tab, including the 
minimum DN value, maximum DN value, and mean are displayed as you move your cursor 
on the histogram.  For instance, the data spread for Layer 3 is 24-150.  This means that the 
data range is only 126 values.  Again, the statistics of the data are based on the original DN 
values, so they will remain the same, regardless of the type of enhancement applied. 
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When we applied the minimum-maximum stretch, the image became slightly brighter, but 
it is still relatively dark.  This stretch treats the histogram like a rubber band.  It grabs the 
lowest and highest values and stretches them so that the lowest value becomes 0 and the 
highest value becomes 255, or whatever the range of the output display is. This is 
analogous to a linear stretch, and the old values are scaled proportionally between 0 and 
255.  The brightest values become brighter and the darker values become darker, but the 
overall contrast may not change.   
 

Histogram Equalization  
 
2ÅÌÏÁÄ ÙÏÕÒ ÉÍÁÇÅ ÍÁËÉÎÇ ÓÕÒÅ ÔÈÅ .Ï 3ÔÒÅÔÃÈ ÏÐÔÉÏÎ ÉÓ ÓÅÌÅÃÔÅÄȢ #ÈÁÎÇÅ ÔÈÅ ÃÏÌÏÒ ȰÇÕÎÓȱ 
as before to display layers 1, 2 and 3 in Blue, Green and Red colors respectively. In the 
Multispectral tab for the Raster group, select General Contrast to bring up the Contrast 
Adjust dialog box again. For the Method, choose Histogram Equaliz ation  and keep the 
Number of Bins  to be 256 . Click Apply  and Close.  Right click in the 2D View with the 
image and click &ÉÔ ÔÏ &ÒÁÍÅȣ  
 

 
 
The image should appear very bright.  Histogram equalization reassigns the original values 
so that approximately the same number of pixels are in each bin, then distributes the bins 
among the range of output values in the new image.  This results in a histogram that is 
distributed across the entire range from the minimum to maximum possible DN values.  At 
the darkest and brightest values, bins with few pixels were combined.  The following from 
http://en.wikipedia.org/wiki/Histogram_equalization  shows an example of how the 
histogram stretch is implemented 

http://en.wikipedia.org/wiki/Histogram_equalization

