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XA Fu H,Xie Y F. High efficiency triangle raster algorithm in GPU based on TBR architecture[ J]. Journal of Tmage and Graphics,2015,
20(4) :0527-0532. [ £ Kk J5. TBR 224 GPU th = £ )5 &0 uii b [ J] . v B 4 BB 24,2015 ,20(4) :0527-0532. ][ DOI: 10. 11834/jig.
20150409 |

TBR Z2#4 GPU fh = ¥ 5 305k

Prah, WA

TR RS TR, Kb 410083

M E: BE ERETHPUEY(TBR) B4R GPU Hf, = fi e 0 o B2 X8 i APk BE 2 IRAR K, SR AL SE /Y
JEHIME Jr i 2o R Z RS TR 4% TBR 2R RIS ik $EHh 7 —FZA T i = Mg et
Bk IR TS PR T o BB B L 0 WA B = MR R N IR S8 R = AR Sl
SO ER AR IR IR = AR B 0 B B — B S ALE A2, TEEHHE B BER T T Bresenham $53% , i A2 i =
LR RIS — DN I AT A BEMAE UK P2 R — R R S8R Sl BNEIMT XA eE
REREA LIRS 83% LA b, H 240K 100% 76 FPGA JFRISIERSE FXNZST ST TR MPERERRIE, 518 feih
1 = AMIEEHHE T %  BERSTE N TBR AYZH , SEPRnA(R R SR G R — 5 i AT MO A 25, R L5 ik e
BB RO

REIR: — AL OHIME ; 70 P g s R g

High efficiency triangle raster algorithm in GPU
based on TBR architecture

Fu He, Xie Yongfang
School of Information Science and Engineering, Central South University, Changsha 410083, China

Abstract: Objective In GPUs based on TBR architecture, the efficiency of triangle raster greatly influences chip
performance. Traditional algorithms generate severalredundant pixels and lose the advantages of TBR architecture. Method A
high-efficiency triangle raster algorithm is proposed in this paper. The features of TBR architecture are fully utilized in this
algorithm. The draw parameters of each tile are calculated in the pre-processing stage. The position relationship between
the triangle and the tile boundary is obtained. All data are committed to memory. In the raster stage, the Bresenham algo-
rithm is used to obtain all the horizontal scan lines in every tile untilall pixels of the scan lines are eventually generated.
Result After theoretical analysis, the raster efficiency of the raster operation can reach 83% and even approach 100% , de-
pending on the triangle shape. The function and performance of this algorithm are evaluated with a FPGA proto type verifi-
cation system. Conclusion To adapt to the TBR architecture, a new triangle raster algorithm is proposed in this paper. The
pixel fill rate is equivalent to ATI M9, which has twice the clock rate. Therefore, the algorithm can achieve high raster effi-
ciency.

Key words: triangle; raster; tile based rendering; prototype verification
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