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Abstract Indirect illumination plays an important role for realistic image synthesis. We present a
novel realtime indirect illumination rendering technique using image pyramids. Hundreds of thousands
of indirect point light sources are stored into images, and then they hierarchically clustered into
quad-tree image pyramids. We also introduce a GPU based top—down and breadth-first traversal of
the quad-trees to approximate the illumination with clusters (set of lights). All steps entirely run on
the GPU in real-time. Result images demonstrate that our method represents diffuse interreflection,
especially a color bleeding effect well. We achieved interactive frame rates of tens to hundreads,
without any preprocessing. We can avoid artifacts caused by sampling, and our method is seven times
faster than a recently proposed sampling based method.
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99] MEHG AHEE (0)of vIstH, #A EE AMEE  AMEge wE)t 319 AE 3 (sub-sampling) S 1A k%
29 7Y (D)7 wsg =AM el JF o wE o o =Eeve BH9 22 L8l AR 1
S A & Utk 2% 59E J9£8 4 dRen, 27 30~50 Ty Yo
19 99 3 olmjA= He] YRES gk H, o 2 4098 4 Ik

Z (contrast)+E EYLEN, N2 AolE 4A o

FoE 7og 4 EE 3 Ao XE uiPL Ho ) =

’é‘—‘%‘dMHW 29 25 4D dD)o) oA e 29 Ed g, o)l 2y ZAle) AMEE k=E¢]
ok ¥hde), 89 sEe BREEC] 238 o ¥A o Aoz, Q2= 28 AH =EEZA 9] #Hde

NI



166 AR e =2A]

=58

PR T ———
I, 2 olnAE Ag 2ua 71 28-S AMgste " Aolw &AL ot AFY ZHue AMEF
Aot

A Aggste 2y ZAb AHgEA RE el
of 3} ojAe GPU ZEael B4 H
& AZE § g7 BEEelth EY E’&i A2E A
& B3 "HolE3ske Wl1213] & CPU ’E}Oﬂ/‘i
9o B3 AYg g%k e BE oA 4
ZH-&-A(interaction)2 AF3hes Aol EXH “H-E‘Oﬂ,
2393 A4S dsle A ALEE Mo
Paquette[7]E B-& HIES 2H|gh= HAAZL HE
olAA g, FAvit; AZ vl thE X Fd J
g AMgSte] RS ALt g ALY e/ 4
Z+slg k. Walter[9le A9} tiE 34 719 @2ls
Aoz olHg BAE AIAUTE AT, oH
3 e B A Ve FREA BEgE At
= o] olr] wWiol, {wel 7kg AFslE AMEE
F flon 7249 A& 83 g GPU #7444
A
715

o_,,
o
T
&2

| '1“’

?‘.}3}1] BTHGPU Z2ag™lelA v4E AAdshe=
& AFTHA geop. viE 289 JAI oF
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S-2l9) FaAME dhte] 23X (spot) FATE A}
stod, 3 ¥ whAlE B 7hd 2w AdYes RoF
Rkt AT, 6719 B EE AMEI AN
(omni-directional) FLAT AL F AL Aotk
& pEsAE FRAT, Walter[9]19] ZF-¢xE, W
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