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Micro-CT images of murine bone models have been used to 
investigate effect of osteoporosis and its treatments on bone 
geometry [1]. To determine the bone geometry variations an elastic 
registration algorithm (ShIRT) can be used. ShIRT deforms the 
reference image to map the two compared images. Its performance 
is of a fundamental importance to accurately describe local 
differences between specimens.
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Aim
To identify the effects of different 
simulated displacements 
magnitudes (dl) and spatial 
resolution(NS) on the precision 
and accuracy of the algorithm.

Case study 1: Uses dl 2, 4 & 6 voxel size. Cases have a uniform displacement field.
Case study 2: Uses dl 2 & 2.5 voxel size. The dl 2.5 case is translated by 2.5 voxels in the x & y coordinate 
direction and 2 voxels in the z direction making it a non-uniform displacement field and adding an 
interpolation error due to the image resampling.
Each case is run for 6 specimens while altering the ShIRT grid density, i.e., nodal spacing (NS): 5 – 50 voxel 
size (10.4 μm)
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Accuracy uses the mean 
error values.
Precision uses the errors 
standard deviations

• The displacement errors were constant over different NS consistent with results in [2].
• The accuracy errors are significantly higher for the case where the displacement 

magnitude is a non integer number of voxel size, i.e., 2.5.
• All errors are very low in comparison to the voxel size.
• There is no significant difference between dl 2, 4 & 6 accuracy.
• There is no significant difference between dl 2, 2.5, 4 & 6 
     precision.
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6 specimens

The fluctuations of the errors are negligible
Non-uniform translations with magnitude of a non integer 
voxel size values lead to lower accuracy. 
A uniform translation with an integer voxel size value 
translation produces negligible errors.


