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Matlab – based softwareat ab based so t a e

(1) Image 
processingprocessing

(2) Image 
analysisanalysis



Systematic diagram of image processing & 
l i ftanalysis software



(1) Image processingprocessing (2) Image analysisanalysis
Components of the software

(1) Image processingprocessing (2) Image analysisanalysis
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Specimen properties enteredSpecimen properties entered



Aggregate gradation enteredAggregate gradation entered
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(1) Image processing steps
Original image Median Filtered Hmax Filtered

After watershed transform After thresholding
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Matching image‐based variables to volumetrics
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(2) Image analysis: Contact pointsContact points

dd = shortest distance between the surfaces of two aggregatesddss = shortest distance between the surfaces of two aggregates

If ddss < SDT < SDT (Surface Distance Threshold)  contact



(2) Image analysis: Contact pointsContact points

Contact point calculation animation here



Number of contact points vs SDTNumber of contact points vs SDT



(2) Image analysis: OrientationOrientation











Orientation example: Orientation example: radialradial



Orientation example: Orientation example: horizontalhorizontal



(2) Image analysis: segregationsegregation
 Divide the sample three different regions: center (G1), 
mid (G2) and edge (G3)
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G2
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Segregation Segregation exampleexample





Specimen anlaysis matrixSpec e a ays s at
 Specimen typesSpec e types

 Two NMAS: 1919 mm and 12.512.5 mm
 Two Aggregate types : limestonelimestone and gravelgravelgg g yp gg

 Specimen compacted in the gyratory compactor at:
 Two temperatures:  6060 and 12012000 C
 Two pressure levels : 300300 and 600600 kPa
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Contact points: Contact points: Effect of compaction 
temperature and pressuretemperature and pressure

19 mm mixtures
(SDT = 0.1mm)

80

100

120

on
ta
ct
s

19mm Limestone 
(Racine)

100
120
140

on
ta
ct
s

19mm Limestone 
(Milwaukee)

6

180

200

on
ta
ct
s

19mm Gravel 
(Chippewa)

0

20

40

60

80

600kPa  600kPa  300kPa  300kPa 

N
um

be
r 
of
 C
o

0
20
40
60
80

600kPa  600kPa  300kPa  300kPa 

N
um

be
r 
of
 C
o

100

120

140

160

600kPa  600kPa  300kPa  300kPa 

N
um

be
r 
of
 C
o

600kPa 
120C

600kPa 
60C

300kPa 
120C

300kPa 
60C

600kPa 
120C

600kPa 
60C

300kPa 
120C

300kPa 
60C

600kPa 
120C

600kPa 
60C

300kPa 
120C

300kPa 
60C

Straight line (--) is the linear best fit line to data (not an arbitrary line)



Contact points: Contact points: Effect of compaction 
temperature and pressuretemperature and pressure

12.5 mm mixtures
(SDT = 0.1mm)
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Contact points: Contact points: Effect of NMAS
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Contact points: Contact points: Effect of Aggregate type
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Contact points: Contact points: Effect of Aggregate type
12 5 i12.5 mm mixtures
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Gradations
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Orientation: Orientation: example‐1
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Orientation: Orientation: example‐2
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Orientation: Orientation: all 12.5 mm mixtures
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Orientation: Orientation: all 12.5 mm mixtures: a 
closer lookcloser look
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Orientation: Orientation: all 19 mm mixtures:
120
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Segregation:  Segregation:  12.5 mm NMAS12.5 mm NMAS
Group 1
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Segregation: Segregation: 19 19 mm NMASmm NMAS
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Segregation:Segregation:
Group 1
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