




 

Fig. 3.  Phantom to measure the thickness of the shown layer [7]. 

 

Fig. 4.  Exampled phantom to control the picture geometry [7].  

Simultaneously the accuracy of mapping depends on the 
position error of the examined object relating to gantra 
system axis of CT (Fig. 5). 

      

Fig. 5.  Recommended accuracy of phantom position to assess the 
CT [9]. (d < 2,5 mm for head phantom, d < 5 mm for trunk 

phantom, dx < 5 mm dy < 5 mm, angle < 2°) [7]. 

Within a framework of research project No. 
4083/B/T02/2008/34, the control method of correctness of 
computer tomography functionality was proposed on the 
basis of control model. The method was determined on the 
basis of cylindrical and spherical models. Within a 
framework of own research, various types of spatial artifacts 
were determined. 

The assessment of accuracy of shape mapping was 
proposed on the basis of the analysis of replacement of the 
spherical areas of ceramic and Teflon artifacts. Selection of 
the artifact’s materials was based on the characteristics of 
roentgen radiation absorbing (Fig. 6). 

        

 

Fig. 6.  Models to assess the accuracy of shape mapping [6]. 

5.  EXAMPLED ASSESSMENT OF BONE 
GEOMETRY 

In accordance with the procedures proposed by Cracow 
University of Technology the analysis of geometry of 
chosen bone was made on the basis of the CT research and 
its internal structures.  
Numerical model was determined and meshing model was 
made for calculating program’s need for example by finite 
elements method [5,6]. The series of measurements were 
made and chosen parameters of the uncertainty of 
measurement were determined (fig. 7).  

 

Fig. 7.  The numerical picture (a) and model prepared for the MES 
research (b) [6]. 

5.  CONCLUSIONS 

CT is a sufficient method for imaging of bone shape. 
The quality of the shape imagine and size estimation of the 
defects depends on the measurement strategy and selection 
of the best imaging sequences.  
Proposed methods using special models allow actual state of 
CT to be assessed.  
The proposed procedure of the CT control system can be 
used as a modern method to the quality assessment of the 
virtual imaging of the shapes of real bone.  
In the work there is presented the new construction of the 
artifact to accuracy assessment of shape mapping using CT, 

dx 

dy 



which, together with determined research strategy and 
comparison method of accuracy of shape mapping obtained 
from 3D model with real object, is the modern system of 
assessment of Cts function. In comparison with actual used 
control models, determined system with the determined 
model enables: 
� Measurement and assessment of a few parameters of 

Ct’s function during one measuring run. 
� Accuracy assessment of shape mapping relating to 

control research object.  
� Assessment of influent of chosen materials in making the 

3D picture of research object. 
� Possibility of building models from cartilage tissue 
� According to determined research strategy the 

assessment of function in  the whole measuring space 
� Determination of research protocol and function 

assessment of device due to accepted criteria. 
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