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Today, ray tracing is most commonly associated with computer graphics applications where the 

objective is to render an image from a virtual scene. Such a scene is typically a collection of 

objects represented mathematically. The image is generated by tracing rays originating from a 

viewport into the scene. The intersections of these original rays with the objects in the scene 

commonly generate subsequent rays to approximate the rendering equation, generating an 

equilibrium of the radiance in the scene. The radiance towards the viewport finally defines the 

values of the pixels in the rendered image [1]. 

Nonimaging applications which use ray tracing as a computational method can potentially 

profit from the algorithmic advances and optimized computational performance of ray tracing 

engines developed for rendering, like Embree [2], Optix Prime [3], and OpenVDB [4]. Ray 

tracing can, for example, be applied in the simulation of radiative heat transport [5], nonimaging 

optics [6], [7], and particle transport [8]. In fact, for advanced semiconductor process 

simulations, the computational performance of a feature-scale etching or deposition process is 

largely determined by the ray tracing performance [9]. 

We assess the performance of the above-mentioned ray tracing engines using a generic test case 

with a spatially distributed incoherent ray workload, reproducing a common situation for 

nonimaging applications. Furthermore, we discuss the implications arising when a ray tracing 

engine is integrated into an existing simulation framework by the example of a topography 

simulator. 
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