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Figure 1: A ray-traced scene from Cyberpunk 2077 (left) and its underlying ray tracing acceleration structure (right)
as visualized by NVIDIA Nsight Graphics [29] frame capture tool.

Abstract

We propose a novel benchmarking concept for ray trac-
ing and report initial results obtained by the underly-
ing software framework. We aim to create an alterna-
tive to the traditional models used in research by lever-
aging assets and scenes from modern video games. We
describe the methodology for extracting geometry by in-
jecting a custom tool into a modern ray-traced game and
present preliminary results. Should the respective rights
holders agree and grant us explicit permission, we would
be pleased to release the captured datasets that reflect cur-
rent industry standards to the research community.
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1 Introduction

Recent years have witnessed a shift towards ray tracing
in video games. Coupled with AI-driven techniques such
as upscaling and frame generation, modern GPUs enable
games to achieve real-time ray tracing performance. So-
phisticated lighting previously restricted to offline render-
ing, such as dynamic global illumination, physically ac-
curate soft shadows, and reflections, can now be realized
without the approximate workarounds of rasterization.
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Despite the computational demands, ray tracing of-
fers an advantage in algorithmic elegance and simplicity.
In contrast to complex rasterization techniques, ray trac-
ing produces accurate advanced lighting effects with sig-
nificantly reduced logical complexity. Modern graphics
APIs, such as DirectX and Vulkan, use concise ray tracing
abstractions that rely on programmable shaders.

The recent influx of ray-traced games [31] and the rel-
ative simplicity of the ray tracing pipeline raise a pos-
sibility that extracting data from games programmati-
cally and on demand for benchmarking purposes is fea-
sible. Modern AAA games are the culmination of hun-
dreds of person-years of artistic labour, producing scenes
of a scale and fidelity that researchers cannot replicate (see
Figure 1). Additionaly, traditional ray tracing datasets
used in research are meshes without duplicate geometry
instantiation, a technique broadly used by graphics APIs.

Our paper provides the following contributions: it
presents a brief overview of benchmarks and relevant met-
rics. It addresses the limitations of traditional benchmark
datasets. It investigates existing tools and their data extrac-
tion capabilities, and details a methodology for extracting
geometry by intercepting DirectX 12 API calls. Finally,
some preliminary results are shown and discussed.

2 Related work

Meister et al. [22] conducted a survey covering the bound-
ing volume hierarchy (BVH), the data structure used
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