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Improving Efficiency of Many-light Global Illumination
with Path Guiding
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SUGITA SHUMPEI FUJISHIRO ISSEI

Abstract: Photorealistic rendering has been used in the fields of film production, architecture, and design
to account for global illumination. When using Monte Carlo estimation for such rendering, the resulting
images may contain some points that deviate significantly from a final convergence value. An optimiza-
tion method is needed to obtain output images with a small number of samples and low variance. Path
guiding is a method to reduce dispersion by estimating the intensity distribution in advance and con-
structing efficient paths. However, in many-lights scenes, it is difficult to obtain contributions from each
of the light sources, resulting in slow convergence of the intensity distribution and limited effectiveness
of dispersion reduction. This research, therefore, aims to improve the computational efficiency of path
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guiding in many-lights illumination by sophisticating light source sampling.
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AL TIE, NVIDIA OptiX [8] ZfW/z GPU L Y X5
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W (7%, molfdize, EREE%) 2iddds s —X%
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EITRE Y LT, CPU: AMD Ryzen Threadripper PRO
3995WX 64 227 2.7 GHz, RAM: 128 GB, GPU: NVIDIA
RTX A6000, SR kL —3 ¥ 2 RIS, A E (Miiller),
REFED 4 FHEEZH VT, Bistro[d] ¥ — > IZ2WT
1,024 x 1,024 OEEEHE L VXYL, U7 7L VR
Hiff OSR F L= ) BT MAE (Mean Absolute
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Algorithm 1 Weighted Reservoir Sampling

1: struct Reservoir{
2: y<+0
3: M+ 0
4: Wsum — 0
5: W<+0
6: }

7: function updateReservoir(r,z;, w;)

8 T Wsum ¢ T-Wsum + Wi

9: r.M<+—r.M+1

10: if Random(0,1) > (w;/r.Wsum) then r.y < x;
11: end if

12: end function

13: function RIS(S)

14: Reservoir r

15: for i=1 to M do

16: generate x; ~ q

17: update (7, z;, %)

18: end for

19: rW +— p(:_y) . (ﬁ T Wsym)
20: return r

21: end function
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(a) RAFL=>2F: 112 x 10772
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(c) BEFHE: 457 x 1073
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path guiding
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13 1,000 spp IZBWT, NR b L— v 7 FRRRFHEICH
NTKAKEL MAE 2T % 2 L DR TE /. %72 RIS
DNFEY > 7V Y ZORBIT XD, T2 TAEDD
LBATIE, BBFHE - 2 P L — Y ZITHART MAE 28
RKESEHTETVS. 2R LB OBEEDE L B0
7o, WHE D RIS ICHANTRMIZE/KLTWS. — /4T
¥ TNEDBZ VG E T, RS A TR R R A
F oTW3. ZHUE WRS S EDEE % 55 < %Z1)
B0, DHMEDPELITONT AL TRITRBZ LR
SD-Tree D8 731 BRI NIEAN D EIERNIHI G £ T
W3 728, ST I DN T SD-Tree K TEFEE
DHIRY > TV TITAB LD BZeNRERTH 3
EEZLNS.

5.2 BEBETODBERME

X 7 CEFEORMBEETORBER L. BEFE
&, LY Y TARDP DR CIGETERRA L= 7
WHARTEOWOEIRBZIREZ R L TWS, 72721, 2k
BFAEICE 2D TIERL, RISICEZ RS TY »
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