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� The importance of the 

knowledge of physical 

properties of rocks: 

porosity, permeability, 

conductivity, seismic conductivity, seismic 

velocity, etc.

• Geosciences & 
geotechnical engineering

• Applied geophysics

• Environmental 
engineering & natural 
hazards



� In applied geophysics (hydrocarbon exploration & 
exploitation), the most important part is the 
reservoir rocks. 
• It is significant to understand both the petrophysical and 

mechanical properties of the reservoir rocksmechanical properties of the reservoir rocks

• There is a strong relationship between the mechanical 
properties and the petrophysical properties of a reservoir 
rock

• Rock texture plays important role in sedimentary rocks.

• Petrophysical properties of rocks (e.g. the porosity and 
permeability) are dependent on the pore-solid wall texture
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+ Reasonably cheaper

+ High rate of techniques 

advancements due to fast 

development of computing 

technologytechnology

+ Easier methods of 

samples/data preservation

+ Some of the properties can 

only be analyzed using 

computational approach

- Sometimes requires 

idealization/assumption
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� Experiment based:

�Acquisition using X-Ray micro-
Computed Tomography (µCT)

�Produced binarized series of 

Rock is represented as a collection of pixels in a set of images

�Produced binarized series of 
images 

�Solid-pore phase represented as 
zeroes and ones

�Modelling based:

�Producing synthetic micro-
structure

�Based on characteristics

�Represented as zeroes and ones
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�The three main features used to describe a shape 

are form, roundness and surface texture (Barrett, 

1980). 

• Form is used to describe the gross shape, related to the 

three principal axes, usually quantified in terms of three principal axes, usually quantified in terms of 

sphericity (Diepenbroek, et al, 1992) 

• Roundness and angularity reflect the variations in corners, 

edges and faces and are related to surface texture. 

Roundness was defined as the ratio of the curvature of 

corners and edges of the particle to that of the overall 

particle (Wadell, 1932).

• Surface texture reflects the roughness along the particle 

surface and on corners (Sukumaran & Ashmawy, 2001). 
11



12



A shape can be quantitatively 

described by a set of numbers which described by a set of numbers which 

are often called descriptors
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� Analysis of roughness and textural features of granular 
soils: Clark (1981) proposed a quantitative shape analysis 
is the Fourier Descriptor  (FD) method
� FD is using the Complex Fourier analysis, the boundary of 

the particle is circumnavigated in the complex plane, 
such as to obtain the shape boundary coordinates of an such as to obtain the shape boundary coordinates of an 
object
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object

Traced-unrolled perimeter

resembles the shape of a periodic function 

which can be reconstructed using Fourier 

series

Fourier descriptors can be interpreted as the 

projection of the shape onto shape harmonics
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Characterization using Fourier Analysis, CUED/D-SoWTR315 (2000)
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�The complexity level can be distinguished 

using Fourier Descriptors.

�Extracted characteristic length of the 

shape signature is used to define 

complexity level, i.e., the higher the level complexity level, i.e., the higher the level 

of complexity, the longer the length 

characteristic of shape signature. 

�Continuum Geometrical model has the 

most similar pore geometry characteristics 

with the Fontainebleau sandstone.
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