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Fast Image Based Lighting for Mobile Realistic AR

Abstract1

This is the supplemental material for the article ”Fast Image Based2

Lighting for Mobile Realistic AR”.3
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1 Shadow generation12

1.1 Sphere decompostion13

Figure 1: Sphere decomposition of 3D objects (100000 samples,
100 spheres)

Decomposing a geometry with approximating spheres has been14

largely tackled in the discrete geometry literature, for instance to15

reconstruct implicit surfaces from point clouds. Although, since16

we do not seek any reconstruction, we chose to apply a simpler17

method that is sufficient for shadow projection. First, the surface of18

the object is sampled relatively to triangle’s surface. The resulting19

points are organized into clusters with a simple K-Means algorithm.20

Then, a sphere is created for each cluster on the object surface by21

minimizing the distance between the sphere’s center and the points22

belonging to the corresponding cluster. Figure 1 shows examples23

of sphere decomposition with this method.24

1.2 Occlusion and shadow computation25

In this part, we will assume that the local geometry around the vir-26

tual object may be approximated by a horizontal plane. The virtual27

object lies onto this plane, and shadows will be projected on it. To28

compute soft shadows, one has to evaluate environment visibility29

for every point of the horizontal plane. To evaluate shadowing, one30

will have to evaluate these quantities:31
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Figure 2: Sphere obstruction

Eambient(p, ~n) =
1

π

∫
H2(~n)

Lglob(~ω)× ~ω.~n d~ω

Eshadow(p, ~n) = Eambiant(p, ~n)−
1

π

∫
S(p)

Lglob(~ω)× ~ω.~n d~ω

withH2 being the hemispherical domain and S(p) being the visible32

part of the sphere from the current point. The shadowing factor33

F(p) is then obtained by taking the fraction of these two quantities:34

F(p) = Eshadow(p, ~n)Eambient(p, ~n)

= 1−

∫
S(p)
Lglob(~ω)× ~ω.~n d~ω∫

H2(~n)
Lglob(~ω)× ~ω.~n d~ω

(1)

which may be simplified in:35

F(p) = 1− Lglob(S(p))
Lglob(H2(~n))

 1

π

∫
S(p)

~ω.~n d~ω

 (2)

The solid angle lying on each sphere is given by :∫
S(p)

~ω.~n d~ω = cos(ω) sin2(α) (3)

where α is the half angle in which the sphere is seen from the cur-
rent point and ω is the angle between the normal of the horizontal
plane and the center of the sphere projection (see figure 2). There-
fore, F(p) may be obtained with:

F(p) = 1− cos(ω) sin2(α)
Lglob(S(p))
Lglob(H2(~n))

(4)

Figure 3 shows some results of our shadowing technique applied36

on the same object with different environment maps (not shown37

for clarity purpose). One may see that shadows exhibit different38

shapes.39

2 Image-based lighting40

This section will show some results showing the difference between41

Plausible Blinn-Phong shading method of McGuire and ours, where42
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all faces of the cube-map are contributing to the diffuse component.43

To exhibit this property, a specific cube-map built with a single44

color on each face is used to light a diffuse object. One may see45

on figure 4 that using McGuire’s technique leads to discontinuities,46

while ours blends the contribution of each face seamlessly.47
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Figure 3: Shadow generation results
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Figure 4: Comparison between McGuire Plausible Blinn-Phong(top) shading and ours(bottom).
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