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Implementation of FPGA for Efficient Ray Tracing Hardware
Supporting Dynamic Scenes

Lee Jin Young', Cheong Ghil Kim'* and Woo-Chan Park™

" Department of Computer Engineering, Sejong University,
“Department of Computer Science, Namseoul University

ABSTRACT

In this paper, our ray tracing hardware is implemented on the latest high-capacity FPGA board. The system

included ray tracing hardware for rendering and tree building hardware for handling dynamic scenes. The FPGA

board used in the implementation is a Xilinx Alveo U250 accelerator card for data centers. This included 12 ray

tracing hardware cores and 1 tree-building hardware core. As a result of testing in various scenes in Full HD

resolution, the FPS performance of the proposed ray tracing system was measured from 8 to 28. The overall average

is about 17.7 FPS.
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2. The Ray Tracing System
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Fig. 1. Block diagram of the ray-tracing system.
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Fig. 2. Cache hierarchy of the system.
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3. Hardware Implementation
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Fig. 3. Proposed ray-tracing system.

Table 1. FPGA Utilization

Xilinx Alveo U250 Utilization
LUT 56.31%
Register 37.91%
Block Memory 68.06%
URAM 10.31%
DSP 9.67%
Aletets FA F2 A28 FPGA boardo] 127]19]
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4. Experiment

4.1 Experiment Environment
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Fig. 4. Benchmark test scenes; (top left) Church, (top right)
Butterfly, (mid left) Vegetable, (mid right) Jewel,
(bottom left) Flight-sim, (bottom right) Waterwave.

Table 2. Features of the test scenes. (A: static, B: dynamic,
C: Number of textures, D: Number of lights, E:
Number of total frames)

Number of Primitives

A B D E
Church 260,709 972 27 5 2,301
Butterfly 47,816 1,319 10 3 301
Vegetable 6,960 834 2 1 51
Jewel 8,770 8,970 5 1 851
Flightsim 18,237 29,093 173 2 601
Waterwave 10,670 12,556 6 2 231

4.2 Experiment Result
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Table 3. Experimental results

Scenes FPS
Min Max Average
Church 4.2 17.4 9.5
Butterfly 8.1 8.3 8.2
Vegetable 13.8 36.0 25.6
Jewel 4.9 16.6 9.9
Flightsim 28.5 29.1 28.7
Waterwave 23.7 26.8 24.5

5. Conclusion
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