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Background 
In the last decade, high-resolution computed tomography (CT) and microcomputed tomography 
(micro-CT) have been increasingly used in anthropological studies and as a complement to traditional 
histological techniques. This is due in large part to the ability of CT techniques to nondestructively 
extract three-dimensional representations of bone structures. Despite prior studies employing CT 
techniques, no completely reliable method of bone segmentation has been established. 

 

Technology 
 
Accurate preprocessing of digital data is crucial for 
measurement accuracy, especially when subtle 
structures such as trabecular bone are investigated.    
The technology presented here is a new, 
reproducible, accurate, and fully automated 
computerized segmentation method for high-
resolution CT datasets of fossil and recent 
cancellous bone: the Ray Casting Algorithm (RCA). 
 
Compared to methods of image thresholding (i.e., 
the half-maximum height protocol and the automatic, 
adaptive iterative thresholding procedure), the RCA 
method is robust regarding the signal to noise ratio, 
beam hardening, ring artifacts, and blurriness. Tests 
with data of extant and fossil material demonstrate 
the exceptional quality of RCA compared with 
conventional thresholding procedures (see Figure 
from reference). 
 
Intellectual Property Information  
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under a copyright and KnowHow agreement. 
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mon segmentation techniques for segmenting trabecular
bone from CT images, can be avoided by the adoption of
the newly developed Ray Casting Algorithm (RCA). This
algorithm, operating in three dimensions, is immune to
gray value fluctuations and is sensitive to fine scale
structures at the critical frequency of two voxels, which
is necessary to determine trabecular dimensions cor-
rectly. Furthermore, RCA segmentation is not influenced
by beam hardening and ring artifacts, the two most com-
mon artifacts in CT images. Nonetheless, it is always
useful to avoid these artifacts in the original scans when
possible. The quality of segmentation can be further
enhanced by obtaining a high sharpness image, with a
high signal-to-noise ratio and an optimal resolution,
avoiding partial volume effects on small structural ele-
ments.
Incorrect segmentation due to intrinsic material fea-

tures or image quality is unacceptable for scientific anal-
yses, especially for subsequent 3D morphometric analy-

ses of highly complex structures like cancellous bone. To
ensure accurate and repeatable quantitative analyses,
correct segmentation is imperative, and may be achieved
with the RCA method.
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Fig. 11. Transversal CT slice of the fossil femur of Paidopi-
thex rhenanus in the region of the lesser trochanter. (a) original
slice, (b) RCA segmentation, (c) after adaptive iterative thresh-
olding, (d) after HMH thresholding segmentation, (e) manual
segmentation.
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