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Image Analysis
Introduction
A fully automatic optical micros-
copy method for image analysis of 
large sample areas has been devel-
oped. Digital images are analysed 
using customized computer soft-
ware. The method is very general 
and can be used to find size distri-

butions of phases or pores in any non-transparent material. Images of samples may be 
acquired during daytime and analysed in batch by the computer during night.

The main feature of the image analysis method is that adjacent frames are captured. The 
objects entirely inside each frame are measured while the objects cut by the frame edges 
are saved and measured after four frames have been analysed and merged. This process 
continues recursively, allowing arbitrarily large pores/grains to be measured. There is 
virtually no upper limit to what pore/grain sizes that can be measured.

Porosity in Anode Samples
The image analysis has mostly been used to an-
alyse porosity in carbon materials. The samples 
are impregnated with a fluorescent epoxy under 
vacuum. This gives good contrast between the 
pores and the bulk phase using ultraviolet light. 
With 40 mmØ samples, a 40 x magnification of 
192 frames are usually sufficient, covering a 28 
x 28 mm2 area. 

The size distribution of pores in the range 
of 1 µm to 10 mm radius are determined. 
In addition, a relative measure of pore sur-
face area and connectivity are determined. 
Increased accuracy for the smallest pores 
can be achieved by overlapping measure-
ments at high and low magnification.

The Figure to the right shows pore size 
distribution of bench scale laboratory 
baked anodes with different pitch contents.
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Results
To determine the size distribution, all objects with a specified 
radius are analysed as a group. The percentage surface area 
covered by objects with 
similar radius is used in 
the calculation of the size 
distribution. The sum of 
all values is thus equiva-
lent to the bulk percent-
age. The overview image 
gives visual information 
of cracks and clustering 
of pores. Microsoft Excel 
templates are developed 
for standardized reports.
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