Eurographics Symposium on Rendering 2026
I. Gkioulekas and A. Jarabo
(Guest Editors)

COMPUTER GRAPHICS forum
Volume 45 (2026), Number 4

Supplementary Material

L. Shah'?

S. Lucas"

2

G. Drettakis'?

'INRIA

2Université Cote d’ Azur

1. Computing the Variance of Visibility

Since the visibility factor V(x) is defined on discrete points in
3D space, computing it’s variance is non-trivial. We first define
the local-neighborhood of each point by finding out it’s K-Nearest
Neighbours. We apply two filters to the points in the neighborhood
to avoid cross-surface leakage.

1. Normal similarity. Neighbour j of point i is retained if
n;-n; >0.9.

2. In-plane proximity. Let r; = x; — x;. Decompose into out-of-
plane and lateral components:
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Neighbour j is retained if df‘ <d H, where d is the median
lateral distance over the window.

We then compute the variance using the standard formula as fol-
lows:
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where #; is the number of points in the neighborhood and V(i) =
1 i
n Zi}:l V(x;).

The neighborhood size K controls the spatial scale at which visi-
bility variation is measured: a small K captures fine-grained shadow
boundaries but is noisy, while a large K smooths over sharp features
and may bleed across surface discontinuities despite the geometric
filters. In practice, we found K = 32 to work well for all scenes.

2. Initializing parameters of primitives
2.1. Spatial Gaussians

After deciding where to place primitives, we need to set the param-
eters of the primitives. We set the mean of the 3DG us = x where
x is the 3D position of the point, and the quaternion of rotation is
chosen uniformly at random.

For the scale of the spatial gaussian, we find the expected
value of the closest primitive with the formula 1 [MSL*25,

2y/(p(x))
CE54], where p(x) is the probability of the point being chosen

per unit area per solid angle. The probability is given by p(x) =
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%(V(x) + D(x))d(x) where d(x) is the density of the initial uni-
form sampling. The density is computed as & where N is the
total number of points sampled on the shape and Area is the total
surface area of the shape.

2.2. Directional Gaussians

For the weight of the primitive w, we compute the incoming radi-
ance at the chosen point in direction reflect(mo,n) and use it as the
weight, where n is the normal of the sampled point and ®, is the
view direction of the sampled point. We initialize the sharpness of
the lobe to be (sx,sy) = (1,1), the weight matrix as a zero matrix
and the bias vector to a quaternion pointing towards n for diffuse
surfaces, and reflect(o, n) for glossy surfaces

3. Matching Mitsuba & Falcor BRDF

For the sake of simplicity we only use the PRINCIPLEDBRDF
[Burl2] (with roughness, metallic (0 or 1) and base color) and
LAMBERTIANBRDF [Lam60] in our scenes. The PRINCIPLED-
BRDF is widely used and has sufficient expressivity to represent
wide variety of real-world material. Falcor doesn’t implement a
PRINCIPLEDBRDF, but we found that their STANDARDBRDF is
very close to the Mitsuba3 PRINCIPLEDBRDF. It only misses the
retroreflection term and uses a different Fresnel computation when
mixing the diffuse lobe with specular. We implemented both of the
terms in Falcor and found that the path traced reference images
from both systems matched up to a reasonable precision.

4. More details on BRDF-Lighting integral

We describe how we perform the final integral for all of the types of
BRDF we support. The outgoing radiance is decomposed into two
parts, a diffuse term L and a specular term L},, which are weighted
and summed differently for each of the three supported materials
— diffuse (LAMBERTIANBRDF), metal (PRINCIPLEDBRDF with

metallic = 1), and plastic (PRINCIPLEDBRDF with metallic = 0).

5. Diffuse term Lff

The diffuse BRDF lobe is the clamped cosine max(®;-n,0) times
the surface albedo p. Integrating the cached ASG (weight w, lobe
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axis z, sharpnesses sy, sy) against this lobe gives

L = p wmax(z-n,0)sysy. (2)

6. Specular term L,

The GGX NDF is approximated by an isotropic spherical Gaussian
Giso(0;u,A) centered on the reflected view direction. With o0 =
roughness~, its mean and sharpness are

_ 2
" 4 max(we-m, €)’

u, = reflect(wo, n) Ap 3)
The Smith masking—shadowing term and the 1/(4 cos8y) normal-
ization are folded directly into the lobe weight, so that L} is simply
the cache integrated against Gijs,(0;u,A) with no extra modula-
tion. The weight thus factors into the analytic NDF-SG amplitude
and the masking/normalization term:

1 G (o, reflect(wo,n
woo Ly Cloeriedlonm) T,
o 4 max(n- o, €)
—~—

analytic amplitude masking / normalization

where G(@o,reflect(wo,n)) is the Smith masking—shadowing term
evaluated at the view and reflected directions. Note that G should
depend on the incoming direction ®; (the integration variable); we
approximate it by fixing the incoming direction to the mirror reflec-
tion reflect(wo, n), making G constant over the integral so it can be
pulled out and folded into the lobe weight. The final integral is then
computed using the closed form solution of convolution of ASG
with SG:

Ly = wpwG(up, My, Za). )

Refer to [MJP16, WRG*09] for the derivation of parameters of SG.

7. Material assembly

The two terms are combined per material using the Schlick Fresnel
factor

F(8,Fg) = Fo—+ (1 —Fg) (1 —cos)°, cos® = (n-wp). (6)

Diffuse. A purely Lambertian surface uses only the diffuse term,

L, = LZ. (7)

Metallic. A pure conductor uses only the specular term, with the
Fresnel reflectance at normal incidence equal to the albedo (Fy =

p):
L, = Ly-F(8, p). )
Plastic. A dielectric combines both terms: the diffuse term attenu-

ated by a Fresnel-energy factor and the specular term with a fixed
dielectric Fy = 0.04:

Lo = L(1-5(1-cos6)’) + L3-F(6,0.04). (9
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