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Photon MappingPhoton Mapping

•• 1995/96 1995/96 -- JensenJensen

•• ConsegueConsegue simularsimular todostodos osos efeitosefeitos de de 
iluminailuminaççãoão global:global:

• color bleeding, cáusticas, participating media, 

etc.

•• GeometriaGeometria arbitrarbitrááriaria ((nãonão precisaprecisa dividirdividir o o 
ambienteambiente))

•• BaixoBaixo consumoconsumo de de memmemóóriaria

•• ResultadoResultado éé corretocorreto excetoexceto pelopelo ruruíídodo ((inerenteinerente
aoao mméétodotodo de de resoluresoluççãoão dada integral)integral)
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Photon Mapping: IdéiaPhoton Mapping: Idéia

•• Photons Photons sãosão emitidosemitidos dasdas fontesfontes de de luzluz

•• CadaCada photon photon percorrepercorre a a cenacena utilizandoutilizando path tracingpath tracing

•• CadaCada vezvez queque um photon um photon atingeatinge umauma superfsuperfííciecie eleele éé

armazenadoarmazenado num num mapamapa de photonsde photons

•• Photons Photons sãosão ouou absorvidosabsorvidos ouou refletidosrefletidos

•• As As diredireççõesões dos photons dos photons refletidosrefletidos sãosão calculadascalculadas

utilizandoutilizando a BRDF a BRDF dada superfsuperfííciecie

•• ApApóóss a a gerageraççãoão do do mapamapa de photons, a de photons, a cenacena éé ray ray 

tracedtraced

•• A A informainformaççãoão do do mapamapa de photons de photons éé utilizadautilizada pelopelo RTRT
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Photon TracingPhoton Tracing

•• Photons Photons emitidosemitidos dasdas fontesfontes de de luzluz

• fontes de luz podem ter geometrias arbitrárias

•• SuperfSuperfííciescies especularesespeculares refletemrefletem photonsphotons

•• SuperfSuperfííciescies difusasdifusas armazenamarmazenam osos photons no photons no 

mapamapa de photonsde photons

•• BRDFsBRDFs podepode ser ser usadausada parapara espalhamentoespalhamento dos dos 

photonsphotons
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Mapa de PhotonsMapa de Photons

•• ArmazenarArmazenar

eficientementeficientement

osos photons photons 
parapara rráápidopido

acessoacesso

•• UtilizaUtiliza umauma
kdkd--treetree
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O Mapa de PhotonsO Mapa de Photons

•• RepresentaRepresenta a a iluminailuminaççãoão
armazenadaarmazenada comocomo pontospontos
numanuma estruturaestrutura de dados de dados 
global global 

•• SeparaSepara a a representarepresentaççãoão
de de iluminailuminaççãoão dada
geometriageometria

•• IndependenteIndependente do do 
observadorobservador
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Photon Mapping: RenderingPhoton Mapping: Rendering

•• EnviaEnvia raiosraios primprimááriosrios

•• Para Para osos raiosraios secundsecundááriosrios

• reconstróis a energia luminosa usando os photons 

adjacentes

• Utiliza os k photons mais próximos
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Photon mapping - CáusticasPhoton mapping - Cáusticas

•• MapaMapa de de 

photons photons 

especial especial 
parapara

reflexãoreflexão

especularespecular

e e refrarefraççãoão
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Quantos Photons?Quantos Photons?

•• QualQual a a distânciadistância do photon do photon 
maismais prpróóximoximo??

•• O O nnúúmeromero de photons de photons éé
usualmenteusualmente entreentre 50 e 50050 e 500

Radiance estimate using 50 photons

Radiance estimate using 500 

photons∆A = πr2 14

Photon Mapping: ExemploPhoton Mapping: Exemplo

•• Museum:Museum:

• 5000 polygons and spheres.

• 1 procedural object.

• Two small spherical area light sources.

• 390,000 caustic photons.

• 165,000 global photons (9 MB).

• 298 seconds for 1st pass, 51 minutes for 2nd.

• Contains:

• Caustics from glass onto rough surface.

• Caustics from cylinder to wall.

• Color bleeding between walls.
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Glossy floor
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Difuse floor
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Radiance - Glossy floor
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Path Tracing: 1000 paths/pixel
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Photon Mapping
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© H.W.Jensen
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TexturingTexturing
•• Procedural, raster textures, multiProcedural, raster textures, multi--texturing.texturing.

Lighting/ShadingLighting/Shading
•• Diffuse illumination is calculated analytically for polygonal anDiffuse illumination is calculated analytically for polygonal and d 

spherical area lights. spherical area lights. 

•• Shadows are still calculated using MonteShadows are still calculated using Monte--Carlo methods. Carlo methods. 
•• Any geometry can act like a light source.Any geometry can act like a light source.

Global IlluminationGlobal Illumination
•• Photon MappingPhoton Mapping as its primary global illumination solution. as its primary global illumination solution. 

•• The final gather of the global photon map is done using The final gather of the global photon map is done using 
irradiance caching. irradiance caching. 

•• The caustic photon map is visualized directly. The caustic photon map is visualized directly. 
•• The global photon map uses preThe global photon map uses pre--computed irradiance values to computed irradiance values to 

increased speed.increased speed.
•• Path tracingPath tracing optional.optional.

www.renderbitch.com
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What´s next?What´s next?
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BRDF BSSRDF
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