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·Significantly affect thelong-term 
performance

·Includes many volumetric 
properties other than Air Voids, 
VMA and VFA

·Individual aggregate 
characteristics & packing

·Air void size distribution and 
connectivity

Internal structure of HMA pavements

Fine graded HMA mix

Coarsegraded HMA mix

SMA graded HMA mix



Characteristics of aggregates 
packed in an asphalt mixture

·Contact points (or 

influence zone)

·Orientation

·Segregation

·Spatial distribution of 

different sizes

·Angularity, sphericity, 

specific surface area 

and texture



Imaging methods
·X-ray Computed Tomography

·Advantages:

·Fully three-dimensional (3D)

·Non-destructive

·Disadvantages

·Cost of the equipment (~$750K)

·Slow image capturing (~3 hrs 
per sample)

·Resolution (0.3 mm/ voxel)



Imaging methods
·Digital Imaging

·Advantages:

·Inexpensive equipment

·Digital camera or a scanner

·Very high resolution (up to 10 
Megapixel)

·Fast

·Disadvantages

·Destructive

·Two dimensional (2D)



Need for a Customized Image 
Analysis Procedure
·Numerous generic image analysis 

softwaresavailable 
·ImagePro, Amira, ImageJΣ .ƭƻōо5ΧŜǘŎΦ

·For accurate extraction of quantitative information

·Strong knowledgein computer vision techniques may be 
needed

·It is important not to over-processthe images and 
loosemany of the detail, while trying to eliminate 
noise from the image.



In order to promote the use of 
valuable image analysis methods:

·Simple 

·Straightforward 

·Possibly automated software 

·A standard methodology
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