
                                      

 

Grains analysis of a 40GB sandstone sample 

Introduction 
 

This tutorial is part of the PerGeos Training course, and will detail how to separate the grains of a sandstone sample 
acquired with a Heliscan microCT. 

Thanks to the helical reconstruction, the Heliscan microCT is able to scan tall samples with a very high fidelity, no spatial 
distortion and a high SNR. 

1. Overview of the sandstone sample 
This large data set (40GB .lda file allowing real time visualization, cf PerGeos Tech highlight on Large Data Management) 
is a 1cm tall Berea sandstone subplug acquired with the Heliscan microCT at a resolution of 3.5 µm. 

 

 

2. Definition of the binarization recipe 
The aim of the recipe will be to segment and separate the grains in order to be able to output properties such as number 
of grains, size, aspect ratio, etc. 

Due the very high resolution and high SNR, no denoising filter is needed. 



                                      

 

In order to apply the computation on a standard PC, a slab processing will be executed, since the in-memory computation 
would take approx. 160 GB. 

The recipe contains: 

- The grains segmentation step using a Marker Based Watershed and a black TopHat 
- The grains separation step using Separate objects on a Chamfer Distance map with a marker extent set to 1 

 

 

Figure 1 Zoom on slice 1589 : greyscale grains  Figure 2 Zoom on slice 1589 : separated grains 

 

  



                                      

 

3. Apply the processing by slabs 
 

 

 

 

 

Having only 32GB RAM on the workstation, the slab width has been set to 400 slices (approx. 5GB). That way, the slab 
processing should not use more than 25GB of RAM. 

The overlap between the slabs is set to be higher than the maximum size of the grains, because a grain might be 
separated by the slab separation plane. During the slab processing, the overlap is added to the top and bottom of the 
current slab, to let the segmentation and separation step take information outside of the current slab.  

A manual measure of the grains indicates a maximum size of approx. 50 pixels. A value of 80 pixels for the overlap size is 
then a safe number. 

The “Separate Objects” step of the recipe needs to output a binary data ( to be solved in further PerGeos version by the 
use of a slab mechanism with label data output ). A Labeling by slab is then needed after the Binarization. 

Finally, the Overlapping Method is set to Split, because if a grain is split by a slab, the overlapping split grains information 
must be kept in the merged result. 

Note: more than 165000 grains were found after the separation step 

Figure 3 slab processing illustration 



                                      

 

 

Figure 4 separated grains on slice Y 1324 

 

Figure 5 grains in 3D 

 

  



                                      

 

4. Grain analysis 
The analysis of the grains is computed in-memory, ie for the whole 40GB dataset.  

Using Label analysis, the different grains are analyzed and the following parameters are computed: 

- Volume 
- Equivalent diameter 
- Sphericity 

 

 

The standard suite of processing, gathering a filtering and sieving of the analyzed grains, is of course available. 

 

Figure 6 grains analysis 
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