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Course Plan 

lec.  1: Introduction  
lec.  2: Mathematics for 3D Games 

lec.  3: Scene Graph ◗

lec.  4: Game 3D Physics  + 
lec.  5: Game Particle Systems◗
lec.  6: Game 3D Models 
lec.  7: Game Textures◗
lec.  8: Game 3D Animations 
lec.  9: Game 3D Audio 
lec. 10: Networking for 3D Games
lec. 11: Artificial Intelligence for 3D Games 
lec. 12: Game 3D Rendering Techniques

LoD pyramids: which level to use

 Basic strategy: use a fixed LoD for each interval of 
distance (from camera)

⚠ popping artefacts!
 to mitigate it: used different thresholds to increase and 

to decrease the LoD

LoD 0 LoD 1 LoD 2 LoD 3 LoD 4
thresholds to ⇓decrease⇓ the LoD level (go higher res):

0 dist
culled

LoD 0 LoD 1 LoD 2 LoD 3 LoD 4
thresholds to ⇑increase⇑ the LoD level (go lower res):

0 dist
culled
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Mesh processing:
(or more in general Geometry Processing)

 A good introduction
to
mesh processing

Libraries for mesh processing

+

VCG-Lib

RWTH (         )

computational geometry
algorithms library

vision and
computer graphic library

INRIA  (        )CNR (        )      

simple geometry 
processing library

libigl

NYU (        )      
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Mesh processing: 
typical tasks for the game industry

 Poly reduction / Simplification
 e.g. LOD construction
 e.g. transition from (initial) hi-res to (final) low-poly
 Variant: “Retopology” : change the meshing, keep the shape

 Light baking
 Light precomputation
 e.g.: Ambient Occlusion

 U-V map construction
 parametrization / unwrapping

 Texturing
 creation of different types of textures

 Rigging / Skinning / Animation
 to animate

SEE LATER

SEE LATER

SEE LATER

SEE LATER

Poly-reduction
(aka Mesh “simplification” / “decimation”)
 parameters: 

 a maximum error
 or number of faces objective

automatic
simplification

Simplified mesh
2K triangles

Original mesh
500K triangles
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Poly-reduction
(aka mesh simplification, mesh coarsening)

 Different approaches are studied in Geometry 
Processing.
 Adaptive or not  

 use more triangles where needed (ex. not in flat parts)
 or not

 Maximum error introduced:
 measured and/or limited
 or not

 Topology:
 kept
 or not

 Streamable
 Possible
 or not

pixel
art

:
(high-res) 
mesh 

(high res) 
image

=
:

low-poly 
model 
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