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Abstract

Direct volume rendering (DVR) is a commonly used method to visualize inner structures in 3D volumetric datasets. However,
conventional volume rendering on a 2D display lacks depth perception due to dimensionality reduction caused by ray casting. In
this work, we investigate how emerging Virtual Reality (VR) can improve the usability of direct volume rendering. We developed
real-time high-resolution DVR system in virtual reality, and measures the usefulness of volume rendering with improved depth
perception via a user study conducted by 38 participants. The result indicates that virtual reality significantly improves the

usability of DVR by allowing better depth perception.
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Data Size VR Foveated VR
CT-XMasTree | 256x248x256 35 62
MRT-Aneuyrism | 256x256x256 41 81
CT-Head 512x512x452 5 12
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Group First Attempt Second Attempt
(System / Dataset) (System / Dataset)
1 2D-DOF / Dataset 1 VR / Dataset 2
2 VR / Dataset 1 2D-DOF / Dataset 2
3 2D-DOF / Dataset 2 VR / Dataset 1
4 VR / Dataset 2 2D-DOF / Dataset 1
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Correct Answer Rate (%)

Data 2D-DOF VR
Bonsai 333 60
XMasTree 6.7 40

Aneuyrism 0 46.7
Neghip 13.3 60

Sphere 1 13.3 86.7

Sphere 2 6.7 66.7
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