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Introduction
In computer graphics, there are numerous aspects that must be considered when rendering images of virtual scenes: What physical light-generating phenomena do we care about?
How do we render the scenes into images as fast and efficiently as possible? This thesis in particular covers a novel particle based rendering method, efficient construction of BVHs
with OpenMP, micromaps compression and their possible extensions, and noteworthy extensions to the Blender plugin ecosystem for managing PBRT and glTF files.

Graphics Tooling

PBRT Scene Importing for Blender

Figure 1: Blender plugin to import PBRT scenes into Blender, maintaining most of the layout and material graphs.

Extending glTF Scenes from Blender

Figure 2: Blender tooling for storing custom user generated data in the glTF scene format.

Superluminal Photon Mapping

Figure 3: The first paper of this thesis cover a method for rendering images of scenes lit by virtual atomic
particles traveling at superluminal speeds is presented that handles both the particle interactions and light
generation in a unified ray-tracing framework.

Succinct Opacity Micromaps

Figure 4: Hardware accelerated ray-tracing process can struggle with partially-transparent triangle meshes,
but by leveraging a structure known as opacity micromaps that issue is alleviated. In this work, this construct
is extended with a novel compression scheme.

Parallel Axis Split Tasks for BVH Construction with OpenMP
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Figure 5: A small but important detail of rendering is the construction of the BVH, here, the parallelization
of BVH construction is done with a simple and straightforward application of OpenMP.

Color and Attribute Micromaps

Figure 6: In this work, the micromap concept is extended to cover arbitrary surface attributes, with various
potential use-cases in a future hardware accelerated real-time ray-tracing pipeline.
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