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Figure 1: Our approach allows modi�cations to the scene during run-time such as hiding and showing objects and changing
the color and intensity of any number of light sources.

ABSTRACT
Light mapping is an important optimization technique, in which
the lighting of a scene is precomputed into a texture during a
stage known as light baking. However, the primary drawback of
this technique is that lights and objects must be static. Our work
relaxes several important requirements of light mapping, such as
the requirement of the color, intensity, and on-o� state of lights
as well as the presence or absence of shadow casting objects to be
static.
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Bekir Öztürk and Ahmet Oğuz Akyüz. 2017. Semi-Dynamic Light Maps. In
Proceedings of SIGGRAPH ’17 Posters, Los Angeles, CA,USA, July 30 - August
03, 2017, 2 pages.
DOI: 10.1145/3102163.3102202

1 INTRODUCTION
Real-time detailed lighting calculations is one of the most time con-
suming tasks for GPUs in forward rendering. Real-time rendering
of high number of lights and objects is not possible in many situa-
tions, especially in mobile devices. One of the techniques that allow
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high quality lighting involves pre-calculating the incoming light
and storing it in a texture map. During run-time, the �nal illumina-
tion value of each pixel is fetched from this texture map, freeing
the renderer from doing lighting computations. �is technique is
known as light mapping [Rasmusson et al. 2010].

Contrary to real-time shadow rendering methods, light map gen-
eration is an o�ine process and can be done using highly realistic
and computationally intensive methods. �is allows features such
as indirect illumination and so� shadows to be simulated even in
low power GPUs. Generation of light maps can be done with al-
most any view-independent global illumination method such as
path tracing [Kajiya 1986] or photon mapping [Jensen 1996].

�e primary drawback of this technique is that lights and objects
must be static as lighting computations are done o�ine [Luksch et al.
2013]. In this paper, we o�er a technique to relax this constraint
by allowing modi�cations to the color, intensity, and on-o� state
of the lights as well as the presence or absence of shadow casting
objects (Figure 1).

2 APPROACH
When using light maps, object visibility cannot be changed during
run-time, as the contribution of an object to the light map is typi-
cally unknown. By the same principle, light intensity for each color
channel and whether the light is on or o� cannot be altered.

In our method we solve this problem in the following way. For
each light source, we �rst store its contribution to the scene assum-
ing that the light intensity is (1, 1, 1) and all shadow casters are
disabled. �en, each shadow caster is enabled one by one and the
light map is recomputed. �e changed regions with respect to the
original light map are copied to a texture atlas. As a result, for each
light source, we obtain a base light map and a texture atlas, which
contains the shadow e�ect of all objects. �e remapping for each
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Figure 2: Overall workflow of our algorithm.

object between these two textures is stored as auxiliary data (this
only takes up 20-30 bytes per object).

During run-time three types of modi�cations are possible: (1)
Turning the light on and o�, (2) turning the objects on and o�, and
(3) changing the per channel intensity of the light. If a light is turned
o�, we simply ignore the base light map of that light source. If the

light is on, we add its value from the base light map but subtract
the regions that it cannot make a contribution by looking-up into
the texture atlas based on which objects are enabled. If the light
intensity is changed, we simply modulate this net result by the
actual intensity of the light source. �is process is explained in
Figure 2.

In practice, not every light in the scene is required to be modi�-
able. As long as no modi�able objects are illuminated by them, it
is unnecessary to calculate a separate contribution map for these
lights. To prevent producing redundant textures, we create a sin-
gle light map called the global base light map (GBLM). �e only
requirement for GBLM is that it does not illuminate objects that
can cast shadows and can be turned o�. �e �nal light map value
of each pixel is computed by using the following formula:

L(u,v) = B(u,v) +
L∑
l=1

Ilmax
(
0,Cl (u,v) −

M∑
m=1

Sm→l (u,v)
)

L(u,v) : Final illumination value for a point in light map
B(u,v) : Contribution of global base light map

Cl (u,v) : Contribution of base light map of light l
Sm→l (u,v) : E�ect of objectm on light l
Il (u,v) : Per channel intensity of light l

(1)
As in standard light mapping, this illumination value can be com-
bined with any other texture to obtain the �nal object color for
each pixel.

3 CONCLUSIONS AND FUTUREWORK
In this work, by storing the e�ects of each object and light to
the illumination of the scene, we removed some of the important
restrictions of light maps. While our approach requires more texture
memory and extra texture look-ups compared to the standard light
mapping, in our experiments we observed real-time performance.
As future work, we are planning to investigate how this technique
can be extended to fully dynamic objects and light sources.
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