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Abstract

We present an adaptation of screen-space light propa-
gation volumes (SSLPVs) method, for approximating in-
direct diffuse global illumination as a post-processing
effect. The proposed method relies only on the G-buffer,
which makes it easy to integrate into existing deferred
rendering pipelines. The method works by treating visible
pixels as virtual point light sources (VPLs) that accu-
mulate their radiance in a cascaded light propagation
volume (LPV) grid in the form of spherical harmonics
(SHs). To avoid temporal flickering, we introduce tem-
porally smooth LPV updates and align the grid globally
to prevent invalidating the values by small camera move-
ments. The method produces plausible indirect diffuse
illumination while achieving interactive performance on
consumer-grade graphics hardware. Code is available at:
https://github.com/AlenLeban/NRG—-SSLP

1 Introduction

Path Tracing (PT) is the state-of-the-art method for calcu-
lating realistic lighting in computer generated graphics by
simulating millions of light rays as they bounce around the
scene. The main downside to this method is the large num-
ber of samples required for the final image to converge,
especially for the purposes of real-time graphics. If we
can afford to approximate lighting, faster methods can be
used to quickly simulate how light propagates throughout
the scene using LPVs.

The main idea of LPVs is to extract lighting infor-
mation from parts of the scene, simulate its propagation
through space, and store its radiance in a dedicated data
structure (such as a regular 3D grid) for fast lookup when
we later want to use that information while shading a
fragment. But since different game engines define light
sources in their own way, it would require implementing
this algorithm for each engine separately. To avoid this
problem, we propose a screen-space implementation of
LPVs — SSLPVs that serves as a post-processing step on
top of any deferred rendering pipeline.

2 Related work

The main inspiration for this work was the contribution
by Kaplanyan [1] about their LPV implementation in

CRYENGINE 3!, where they sample from the main light’s
point of view and stores their radiance in an LPV using
SHs. They use ideas of an earlier reflective shadow maps
technique by Dachsbacher and Stamminger [2], where
pixels of shadow maps ar treated as VPLs. Sloan et al. [3]
similarly use SH to store precomputed radiance transfer
functions around an object’s surface. Ray marching VPLs
can also simulate light scattering effects in a participating
medium [4] with results comparable to single scattering
volumetric shadow maps. Similarly, regular grids of ra-
diance probes storing low-order SHs have been applied
to approximate indirect illumination and multiple scatter-
ing in participating media during volume rendering [5].
Mixed reality applications use LPVs blending virtual ob-
jects into the captured environment by estimating global
lighting from the captured data to relight virtual objects
[6]. Area lights can be simulated using LPVs by sam-
pling the light’s surface to acquire VPLs which would
subsequently be introduced into LPVs [7].

Aranha et al. [8] already implemented SSLPVs, where
they also sample the scene from the main light’s point of
view and generate two-bounce VPLs by efficiently sam-
pling a paraboloid shadow map, combined with reflective
shadow maps. In contrast, our work has access to lighting
information only through the G-Buffer, which produces
less accurate results, however it’s much simpler to imple-
ment.

3 Method

An LPV is represented as a grid of cells storing radiance
values in parts of a scene. Once such a grid is precomputed,
lighting can be sampled from it as one would sample a 3D
texture, and then used while lighting a nearby pixel.

The first step requires adaptively sampling the scene
by picking surfaces, that are directly illuminated by the
main light source (according to its depth map). Think of
the sampled points as places where light rays hit and scat-
tered according to the bidirectional reflectance distribution
function (BRDF) of that hit surface. The distribution of
scattering (according to the BRDF) helps approximate
average radiance in that area. A way to compute that radi-
ance is to average the distributions of scattered light from
all samples inside a grid cell in the form of SH coefficients.

Uhttps://www.cryengine.com/
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