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In this study, we introduce a novel hybrid
method for forward solutions to the governing Ra-
diative Transport Equation, crucial in Biomed-
ical Optics. By leveraging emerging artificial
intelligence-based techniques, our approach pro-
duces accurate estimates of light propagation
through scattering media, independent of optical
properties and without the need for specialized
hardware such as graphics cards.

The aim of this work is to investigate the ap-
plicability of machine learning-based solutions in
forward light transport simulations. We present a
modular, comprehensive dataset generation, train-
ing, and testing pipeline and conduct direct com-
parisons with ground truth analytical and compu-
tational results. Our findings demonstrate the po-
tential for high efficacy, speed, and accuracy in pre-
dicting photon transport behavior through turbid
scattering media such as biological tissues.

NeuralRTE, our developed solution, is open-
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Figure 1: A direct comparison between the values of Ry
produced by several currently notable supported analyt-
ical and stochastic techniques, including Diffusion the-
ory by Farrell, MCXYZ, MCMLT, MCX, MCSub, and
Neu(t)ralMC, has been conducted in comparison with our
learning-based approach. On the left, a plot illustrates
the variation in diffuse reflectance as a function of vary-
ing optical properties of the medium, while on the right,
benchmark values are presented for a fixed set for semi-
infinite geometry

source and provides significant power efficiency for embedding options, making it available for innovative
embedded, hybrid, or mobile light transport simulation applications. This method maintains the accuracy
of existing techniques like the Monte Carlo method while offering greater flexibility and efficiency.



