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High Quality Neural Relighting using Practical Zonal Illumination
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Figure 1: Given an image of a face lit with uniform frontal illumination, our method generates smooth OLAT images extending beyond
the zonal illumination field of the capture setup. Our approach achieves light-stage quality relighting with a practical consumer-available
hardware setup.

Abstract

We present a method for high-quality image-based relighting using a practical limited zonal illumination field. Our setup can
be implemented with commodity components with no dedicated hardware. We employ a set of desktop monitors to illuminate a
subject from a near-hemispherical zone and record One-Light-At-A-Time (OLAT) images from multiple viewpoints. We further
extrapolate sampling of incident illumination directions beyond the frontal coverage of the monitors by repeating OLAT cap-
tures with the subject rotation in relation to the capture setup. Finally, we train our proposed skip-assisted autoencoder and
latent diffusion based generative method to learn a high-quality continuous representation of the reflectance function without
requiring explicit alignment of the data captured from various viewpoints. This method enables smooth lighting animation for
high-frequency reflectance functions and effectively manages to extend incident lighting beyond the practical capture setup’s
illumination zone. Compared to state-of-the-art methods, our approach achieves superior image-based relighting results, cap-
turing finer skin pore details and extending to passive performance video relighting.

CCS Concepts
* Computing methodologies — Reflectance modeling; Image-based rendering; Computational photography;

1. Introduction While image-based approaches can produce outstanding photo-
realistic results, OLAT captures typically require dedicated hard-
ware such as a light stage [DHT*00]. More recently, various so-
phisticated light stages have been built with higher lighting resolu-
tion and faster cameras to capture better data, including supporting
dynamic performance capture. However, the cost and complexity of
building and operating a light stage is very high, necessitating spe-
cialized engineering and professional operation, thereby making it
inaccessible to non-expert users.

Photo-realistic portrait relighting has long been an active research
topic and has many direct applications in visual effects. This prob-
lem is, however, difficult to solve since facial relighting depends
on light interaction with various materials and complex geom-
etry. Standard model-based approaches that estimate reflectance
(BRDFs) and shape (geometry) are generally limited by the accu-
racy and complexity of the underlying model. Image-based relight-
ing approaches overcome these limitations by densely capturing the
reflectance field through One-Light-At-A-Time (OLAT) images. There are two main advantages of a high-end light stage for
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