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420  S.Pak,C.Bajg, and 1. Ihm

(8) Volume rendering scheme combined (b) Color mapping scheme
with on-the-fly isocontouring

Fig. 1. Comparison of two visualization schemeson T data

such as ray-casting and splatting, may be less intuitive in case illumination models are
applied carelessly. However, 3D-rendered images of high quality have an advantage that
detailed changes between time steps are described effectively. Figure[ compares two
visualized images produced using the volume rendering/isocontouring method and the
color-mapping method, respectively, for the temperature data.

In this paper, we discuss two different approaches designed for efficient rendering
of the huge time-varying oceanography datasets on high performance graphics architec-
tures. First, we present our off-line parallel rendering method to produce high-resolution
fly-through videos. In particular, we propose a hybrid scheme that combines both vol-
ume rendering and isocontouring. Through parallel rendering, it effectively produces a
sequence of high quality images according to a storyboard.

Secondly, we explain an interactive multi-piped 4D volume rendering method de-
signed for the same datasets. Although this technique is reliant on the color-mapping
method and does not create 3D rendered images of high quality, it is possible to freely
control camera and rendering parameters, select a specific time step, and choose a color
map in real-time through graphical user interfaces.

Table 1. Statistics on the oceanography datasets used

Name Dataset Attribute Dimension Time Step Size (GB)
T  Temperature Scalar 2160 960 30 121 28.0
S Sdlinity Scalar 2160 960 30 115 26.7
Vel  Velocity Vector (U,V,W) 2160 960 30 113 78.6
PS  Surface Height Scalar 2160 960 114 0.9

2 Offline Parallel Rendering

2.1 BasicAlgorithm

Our off-line parallel volume rendering of adata stream was designed to quickly produce
high-resolution fly-through movies using parallel processors. It is based on our parallel



