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Spatial Similarity Based Automatic Transfer Function Design for
Volume Visualization
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Abstract  Transfer function is a key step in volume visualization, which also plays an important
role in high-efficient volume exploration. Inspired by popular schemes, we propose a novel high-
efficient transfer function, aiming at the effective combination of feature space analysis and optical
parameter design. In the process of feature space analysis, a spatial similarity measurement is
introduced to adaptively classify internal features in traditional 1D transfer function space, with
the spatial information of internal voxels considered. Then, an energy equation is defined to
depict the difference between current visibility distribution and the target visibility distribution
for features of interest. In order to accelerate the process of optical parameter optimization, we
approximate the gradient computation of the energy equation, which largely reduces the time
consumption for iterative optimization of opacity vectors. Compared with traditional transfer
functions, the proposed scheme highly integrates feature space analysis and optical parameter
design, and can help users quickly explore features of interest. A large number of comparison
results and a relative user study further demonstrate the effectiveness and application value of our

high-efficient transfer function.
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features of interest. In order to accelerate the process of
optical parameter optimization, we approximate the gradient
computation of the energy equation, which largely reduces
the time consumption for iterative optimization of opacity
vectors., Compared with traditional transfer functions, the
proposed scheme highly integrates feature space analysis and
optical parameter design, and can help users quickly explore
features of interest.
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