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The volume data is generally in the form of the large 
array of numbers. In order to render the object hidden in 
the volumetric data, we need to reconstruct or interpolate 
data values between the samples. The novelty presented 
in this paper is B-spline interpolation in the volumetric 
space. We show that this approach is better than cur
rently used methods. We also present a hybrid approach, 
analyze this approach in frequency domain and compare 
it to B-spline interpolation. 

To enhance the quality during the volume visualization 
process it is important to enhance the quality of the recon
struction. It is of crucial importance to explore different 
undesired effects. If better reconstruction is performed 
the more accurate result of volume visualization process 
is achieved. 
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1. Introduction 

The volume visualization is based on the three
dimensional scalar or vector field. Object that 
should be visualized is represented by the array 
of discrete samples. During rendering of the ob
ject it is necessary to reconstruct the continuous 
three-dimensional function, defined by the sam
ples, for any method applied. Classification of 
the methods for the volume visualization can be 
done regarding the space where they basically 
work. Development of the new methods extend 
the basic classification proposed by Kaufman 
[ 5]. There are three groups of methods: the 
object space methods, the image space meth
ods and methods that are based on transformed 
object space. 

The object space methods mainly create poly
gons or classic geometric primitives and project 

them in the projection plane [8]. Methods that 
are based on the image space start from the 
image plane and cast the rays from each pic
ture element into the scene [7]. Methods that 
are based on the transformed object space work 
in transformed space, for example in the fre
quency domain [ 13] or in the wavelet domain 
[3]. There are also some hybrid methods that 
employ coherency characteristics from differ
ent spaces. The object space is first traversed to 
reorganize data to be prepared for traversing in 
the image space. During traversing the image 
space, rays are cast from each picture element in 
the object space [ 6]. Organization of the volume 
elements is very important, because significant 
performance benefits can be achieved if volume 
elements can be easily fetched along cast ray. 

Duri1~g the volume rendering there are several 
layers where reconstruction is necessary, and 
the error caused by reconstruction may occur. 
Reconstruction is done in the three-dimensional 
space based on the values of the volume el
ements. We must be able to interpolate the 
function at arbitrary locations to obtain the vol
ume densities. Numeric integration along the 
ray path uses reconstructed values at sample 
points. To calculate the value assigned to the 
ray, values in the sample points along the ray 
are accumulated. Final reconstruction is done 
based on each ray in order to produce the final 
image (Fig. 1 ). 

It is important to be aware of limitations of the 
reconstruction, because it can significantly in
fluence the accuracy of the result. Investigation 
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