










 
 Figure 7.  The maximum likelihood image classification result for the panoramic scene. 

 

The classification result above is a standard way of presenting this type of information.  The image below is an attempt 

to present a combination of the maximum likelihood classification result and the s0 (intensity) information.  This image 

was created by transforming the maximum likelihood classification result from an RGB color space into an HLS color 

space.  The s0 band from the original polarimetric image was then treated as the Luminosity and combined with the Hue 

and Saturation values from the transformed classification result.  This merged HLS image, containing both the image 

classification result and the original s0 intensity information, was then transformed back into an RGB color space.  

 

 
 Figure 8.  The maximum likelihood classification result combined with the s0 intensity information from the panoramic  

scene collected from the roof of Spanagel Hall. 

 

3.2  Disturbed Asphalt  

 

To test the camera’s ability to distinguish the polarimetric characteristics of asphalt of different ages, images were taken 

of a parking lot sites with significant asphalt patching.  Intensity and DOLP images at various angles are shown in Figure 

9.  The difference between patches and the neighboring asphalt is visibly evident in both intensity and DOLP in most of 

the images.  The general direction toward the Sun is indicated by an arrow in each image. 
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Figure 9.  Images of a parking lot taken on 21 November 2008, 1320 – 1330, showing the visible distinction  

between new and old asphalt.  The small triangle indicates the general direction of the sun when the  

image was taken. 
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A maximum likelihood analysis of the parking lot images was conducted using the maximum likelihood classifier 

included in the ENVI package.  The analysis was performed twice – first using all four bands (I, Q, U, and DOLP), and 

then using only polarimetric bands (Q, U, and DOLP) to test the classifier without relying on intensity data.  

 

The results of the maximum likelihood classification are shown in Figures 10 and 11.  Figure 10 shows the classification 

result which is based on bands including intensity, and Figure 11 shows the result not including intensity information.  

Color-coding indicates areas classified as old asphalt and new patched asphalt.  In both cases, the result is strikingly 

clear.  A scatter plot of the DOLP for points in the two ROIs shows excellent separation.  Purely polarization-based 

maximum likelihood classification is slightly less successful than that including intensity, but the result is still so sharp 

that it indicates that the maximum likelihood classifier may be able to find good separation even without large intensity 

differences. 

 

 
Figure 10.  Maximum likelihood classification using I, Q, U and DOLP from the parking lot  

  image, and scatter plot of the DOLP values for the old and new asphalt. 
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Figure 11.  Maximum likelihood classification using Q, U and DOLP (but not intensity)  

  from the parking lot image, and scatter plot of the DOLP values for the old  

  and new asphalt. 

 

 

 

 

5.  CONCLUSIONS 
 

There are many factors which affect the polarization signature of material, including the surface texture of the object 

being imaged, sensing geometry and illumination.  Preliminary results indicate that polarization information may be 

useful for image classification purpose.  Promising results were found in the case of distinguishing old from new asphalt.  

A maximum likelihood classifier can be used to distinguish these areas in a parking lot. 
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