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Application of PN triangles in GPU based tessellation
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Abstract: Curved Point—Normal(PN) triangles or the similar PN quads are both efficient ways to
enhance realism in 3D rendering through tessellating every input triangle or quad into smaller triangles
based on tessellation factor and soften triangles’ shared edges by using Bezier techniques. With the
support of tessellation in modern GPU(Graphic Processing Unit) architecture and graphics library (e.g.
DirectX 10 and 11), the PN triangles or quads has neither special requirement on rendering pipeline nor
modeling tools, and it can produce soft silhouette and efficient rendering result by using vertex position,
normal information, adaptable Load of Detail(LoD), and possible Normal Map or Displacement Map.
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Fig.1 DirectX 11 pipeline flow (Those with gray shadows are fixed, others are programmable)
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controller factor A triangles B triangles A frames/s B frames/s triangles A/B frames A/B

1 21044 21044 237.25 236.77 1.00 1.00
52 1079 828 36478 132.34 232.85 29.60 0.57
100 3726788 62 802 55.35 231.79 59.34 0.24
150 7961 924 103 654 27.50 224.66 76.81 0.12
200 13 785 236 155 464 15.98 205.90 88.67 0.08
253 22587 392 220 566 9.95 192.95 102.41 0.05
300 30 196 388 294 856 7.43 185.32 102.41 0.04
348 40 784 228 383514 5.48 177.34 106.34 0.03
403 55 145 000 505 594 4.09 168.93 109.07 0.02
454 69 173 888 618 732 3.28 163.22 111.80 0.02
512 87 547 188 769 224 2.58 158.15 113.81 0.02
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Table2 Analysis of performance
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