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Abstract. In order to develop image processing that is widely used in geo-processing and 
analysis, we introduce an alternative technique for the characterization of rock samples. The 
technique that we have used for characterizing inhomogeneous surfaces is based on Coherence 
Scanning Interferometry (CSI). An optical probe is first used to scan over the depth of the 
surface roughness of the sample. Then, to analyse the measured fringe data, we use the Five 
Sample Adaptive method to obtain quantitative results of the surface shape. To analyse the 
surface roughness parameters,  and , a new window resizing analysis technique is 
employed. The results of the morphology and surface roughness analysis show micron and 
nano-scale information which is characteristic of each rock type and its history. These could be 
used for mineral identification and studies in rock movement on different surfaces. Image 
processing is thus used to define the physical parameters of the rock surface. 

1.  Introduction 
The surface analysis of rocks is necessary in order to be able to define their physical parameters, such 
as for instance the surface roughness that can be measured by microscopy to give information not only 
about the rock surface texture but also on its porosity. Various techniques that have been used to 
obtain images of rock surfaces are conventional optical microscopy, electron microscopy such as 
scanning electron microscopy (SEM), atomic force microscopy (AFM), etc. The results of image 
measurements using conventional optical microscopy is on the micro-metre scale and for SEM it is up 
to the nano-scale.  

CSI, or white light scanning interferometry (WSLI), or Coherence Probe Microscopy (CPM) as it also 
known, is an increasingly popular method for measuring the roughness and shape of microscopic 
surfaces. The technique consists of a fast, non-contacting method for measuring surfaces that is 
increasingly important as a means of examining not only material surfaces but also components such 
as miniature optical elements, micro-fluidic devices and micro-electro-mechanical systems. It 
combines the axial resolution of an interferometer and the lateral resolution of a high-magnification 
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where 

  (5) 

   (6) 

and 

    (7)                             

With: 

(8)

4.  Results : Surface Characterization 

Two types of limestone, marble limestone and hematite limestone, were used as samples in order to 
test the CSI method. These stones have very fine and smooth surface because of their self-affinity 
character. A coating treatment process was not necessary for each sample as in the case of SEM 
measurement, which means that using the CSI method, the samples are not damaged. Results of CSI 
roughness measurement are presented in size dimension of 1024×1024 [pixel size dx = 0.13 m]. 

4.1.  Results of sample marble limestone 
Figure 3 shows a gray scale height image in (a) and a 3D altitude distribution in (b). A line profile A-B 
from (a) is shown in (c).  
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identification and to study the link between surface roughness and the movement of rocks on different 
types of surfaces in the study of landslides. 
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