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Previous Work: Impa
t Count

Impa
t CountCounts the impa
ts in the triangles.Vertexes radian
e is 
al
ulated as an aver-age among the triangles they belong to.Varian
e inversely proportional to trianglesize: High Varian
e.Highly dependent on geometry.
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Previous Work: Photon Maps

Photon MapsTakes the n nearest photons, adds the en-ergy and divides by proje
ted areaSurfa
es should be lo
ally planarProblems in Borders
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Impa
t Count y Photon Maps

Figure 1 : Impa
t Count

Figure 2 : Photon MapsIntera
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Density Estimation on the Tangent Plane

Creates a �xed-size dis
 
entered at thepoint, in the tangent plane.Rays whi
h interse
t the dis
 are 
al
u-lated.Their energy is added and divided by thedis
 area.Independent of geometry.
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Density Estimation on the Tangent Plane

Figure 3 : DETPIntera
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Simpli�
ations for intera
tivity

The geometry is 
omposed of triangle meshes.S
ene 
hange:Stati
 Vertexes (most). S
ene.Dynami
 Vertexes (
omparatively few). Mobile obje
ts,
hara
ters.Stati
 light sour
es.
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Modi�
ations to the algorithms

DETP initially designed for stati
 s
enesChanges needed for intera
tive update ofillumination are shown next.
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Modi�
ations in the Ray Tra
ing pass

As the frames pass, dynami
 vertexes moveto a new position.Rays whi
h interse
ted dynami
 obje
ts inthe previous frame or do in this frame shouldbe re
al
ulated.The rest of the rays does not 
hange their
ontribution to the stati
 s
ene.
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Ray Re
al
ulation.

Figure 4 : Ray Re
al
ulation
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Modi�
ations. Density Estimation

The re
al
ulation algorithm depends on thevertex type:Stati
 vertexes: Use the rays whi
h 
hanged.Dynami
 vertexes: The algorithm dependson the estimation method.
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Stati
 Vertexes

Take the estimated radiosity from the pre-vious frame.Add the 
ontribution of the new rays.Substra
t the 
ontribution of the old rays.The result is radiosity on this frame.
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Dynami
 Vertexes.

Algorithm dependent on density estimatinmethod.Impa
t Count: The same as stati
 ver-texes.DETP or Photon Maps: Dis
ard radiosityon the previous frame and re
al
ulate it us-ing all rays.
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Example s
ene

Figure 6 : Tree S
eneIntera
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Computation time for 10 000 photons and 0.1 radius

PhotoSimulation time (initial frame) 0.09Photosimulation update 0.00No Ray Ca
hé Ray Ca
héIni
 26.14Frame 0.29 No Sort Queries Sort QueriesIni
 2.56Frame 0.26 Ini
 2.56Frame 0.11A
tivating the Ray Ca
hé and Sort Queries optimization leads usto 1/0.11=9 frames per se
ond, whi
h is 
learly intera
tive.
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Re
al
ulation algorithms

Figura 1 Figura 2 Figura 3

Figure 6 : DETP
Figura 1 Figura 2 Figura 3

Figure 7 : Photon MapsIntera
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