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The research topics of this project focus on wireless
multimedia transmission and the baseband processor. In
multimedia transmission, we focus on the 3D graphics
objects transmission in geometry stage. We propose a

Bezier curve tessellation algorithm and its hardware

architecture to process Bezier curves. This can save the
input bandwidth and control the level of detail under
different requirements. Beside, we propose a visibility
engine to be integrated into current graphics processor.
The engine can quickly discard hidden pixels and reduce
the bandwidth and operations. By combining the two
techniques, we can bring 3D graphics application into
handheld devices.

Regarding the baseband processor in SOC design, we
propose a multi-mode FEC processor for most
communication system. The multi-mode processor can fit
into different system requirements and save the cost of
layout mask and development time. To reduce the circuit
complexity and power consumption, we improve the
architecture of basic unit and memory usage in
error-correction.

Keyword : SOC ~ Baseband Processor ~ 3D Graphics -
Bezier Curve - Hierarchica Z-buffer -~ Forward Error
Correction(FEC) ~ Reed-Solomon coding -
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Table.1 Simulation Result of visibility driven rasterization

House Chemica atoms Cars Coffee Shop
Total Triangle 316672 622560 454746 288374
Original Memory Access 768902 2851709 781167 841034
HZ-buffer compression No Yes No Yes No Yes No Yes
8x8- Triangle Discard 22.4%)| 21.96%| 14.69%| 14.29%| 36.58% 35.7%| 21.08%| 17.75%
4x4 Pixel Discard 5.9% 4.17%| 24.1%| 15.87%| 21.62%| 14.76% 7.31% 4.21%
Overall 49.73%| 48.83%| 5854%| 55.18%|f 65.71%| 62.76% 38.2%| 36.24%
Bandwidth reduction
16x16- |Triangle Discard 25.66%)| 22.04% 9.98% 8.52%| 35.26%| 30.82%| 18.39%| 13.77%
8x8 Pixel Discard 3.0% 2.61% 5.94% A4.79%|| 12.84% 9.4% 5.55% 3.33%
Overall 48.02%| 47.03%| 45.25%| 43.47%| 60.72% 58.8%| 37.82%| 36.37%
Bandwidth reduction
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