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OVERVIEW 
•  Image Segmentation & Label Fields 
•  Spherical Harmonics 
•  What Our Code Does 
•  Are we “reinventing the wheel?” 
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PROJECT OBJECTIVES 
1.  Characterize the surface of thousands of 3-D particles. 
•  Use image segmentation to generate a label field. 
•  Pick a single particle out of the label field. 
•  Use spherical harmonics to characterize the surface of the 

particle. 
•  Characterize every particle’s surface in a data set. 

2.  Determine if two particles could be similar in shape and size. 
•  Use the moment of inertia tensor, surface area and volume. 
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IMAGE SEGMENTATION & LABEL FIELD 
•  Image segmentation divides an image into multiple parts and 

creates a label field. 
•  Technique used: marker-controlled watershed segmentation 
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•  How would you mathematically characterize this plot of data? 

•  So, how would you characterize this object? 

SPHERICAL HARMONICS 
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You would use a set of sine 
and cosine functions. 

You would use a set of functions 
called spherical harmonics. 
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•  Takes a 3-D particle out of  a label field •  Generates a 3-D model using spherical 
harmonics.  Also calculates moment of 
inertia tensor and center of mass. 

WHAT OUR CODE DOES 
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WHY ‘RE-INVENT THE WHEEL?’ 
•  Fortran code is hard to read and is very long. 
•  Garboczi’s code is 32 pages long. 

•  Mathematica® code is: 
•  Much easier to read and understand. 
•  Much shorter. 
•  Much easier to update. 
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QUESTIONS/COMMENTS? 
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MOMENT OF INERTIA TENSOR 
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•  The moment of inertia tensor is used in this project mainly to align objects. 

•  Can also be used to determine if objects may be of similar shape and size. 

•  Cannot always say if objects are identical, but can often tell when very different. 
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