Ray Tracing Generalized Tube Primitives:
Method and Application

Mengjiao Han, Ingo Wald, Will Usher, Qi Wu, Feng Wang,
Valerio Pascucci, Charles D. Hansen, and Chris R. Johnson

A new method for rendering 3D line primitives, supporting
(1) varying radii, (2) bifurcations and (3) correct transparency
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Experiments and Results

Performance on Opaque Geometry Compared to Triangulation

Table 2: Performance on the Desktop with a 1024% framebuffer. Memory Use (GB) ~ Framerate (FPS)

Dataset Triangles GT  Triangles GT
Frame Rate (FPS)

DTI 35.4 0.13 38.9 131.2
Dataset Ray Casting  SciVis  Path Tracing Torus i 1.8 * 1345
103 Neurons 69.8 0.18 23.03 74.9
Neuron (a) 04 9 90.0 477 143 Neurons * 0.36 * 52.3
(b) Naive cone links result in banding artifacts. (c) We compute correct tangent cone links. Neuron (b) 118.8 111.0 76.2 22;2:32 gSSB/IM : é; : ;gg
Neuron (¢) 107.9 95.4 66.5 — . o1 o

Neuron (d) 87.3 52.2 15.6 . . . .
Input Data Structure ‘ Torus 6780 1.8 3129 2712
p DTI (r = 0.05mm) 37.8 13.1 2.1 103 Neurons 701 02 655  151.4
DTI (r = 0.15mm) 447 16.6 23 14° Neurons 191.8 0.36 38.5 107.78
_ : Tornado 6.5M 673.1 1.8 12.7 171.4
DTI (r = 0.30mm) 50.6 16.9 2.3 Tornado 35.9M 590 £ 75.8
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Performance Compared to Embree
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ray casting __ scivis ___ pathracing  _ raycasting  scivis —ﬁpam iracing (a) Embree’s Bézier curve primitive. (b) Our generalized tube.

Impact of CSG Intersection
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