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Abstract

For efficient implementation of a raytracing machine on reconfigurable devices such as Field
Programmable Gate Arrays (FPGAs), it is advantageous to use only fixed point arithmetic. In
addition, reduction of the bit width of fixed-point arithmetic enables high performance parallel
processing making the best use of multiple small arithmetic units in a reconfigurable device. In
this paper, we evaluate the arithmetic bit width required for a raytracing algorithm, comparing
the quality of graphics generated by floating point arithmetic and fixed point arithmetic with
various bit widths. Evaluation results show that 30-bit fixed point arithmetic is sufficient for
the algorithm, and 38-bit arithmetic achieves the best quality in fixed point arithmetic.
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