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Error Estimation Method for Rendering Participating Media

Iwasakl Ker® NaABATA KOSUKE!

Abstract: Predictive rendering of participating media is a challenging research topic in the field of Com-
puter Graphics. Many-light rendering using virtual ray lights (VRLs) is an efficient solution to render scenes
in the presence of participating media. For predictive rendering of participating media, a large number of
VRLs are usually required, but summing up contributions from all VRLs is a time consuming process. Al-
though previous methods achieved significant speedup by clustering VRLs or sampling few VRLs, none of
these previous methods can estimate the total errors due to clustering or sampling. We propose an error
estimation method for VRLs. Our method clusters VRLs and derives an error upper bound for VRL clusters.
Experimental results show that our method can estimate the error of the scattered radiance.
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Appendix A. O(z,y) D LRIEFTE

9, (2,y) & (z,—y) KH LT E OFEAIKEU A7~
B, Yo >0IZDVWTDOAERDS. O(z,y) DM IEUAT
DEY TH 5.

09(z,y) s —2x

oxr (22 — sz +y?)? (17)
00(x,y) s(x? — sz — y?)

dy (2% — sz —y?)? (18)

20 < 8/2 < 11 DHE, z =
895()Zyy)|w:s/2 =3

s/2 DB R E 2D,

s

DI = 1
ay |ocfs/2 (562 —sx+y2)2 ( 9)

0, O(z,y) =0(s/2,y0) 72 5.
Ty < 1 < 8/2 DEE, w > 055 O(z,y) <
O(z1,y) L% 5.

90 (z,y)

| s(af — s11 —?)
ay T=T1

BRGETET
LB, 0 < a1 < s/2DBE, 23 —s1 —y? <0 &
DO =0,y L%B. 11 < 0OHE, LY
DGRy = /2?2 —szg TEDLDIARMELRDH L. yo <
Vit —sz < y1 OBE, © = O(v1, /2] —s11) &%
5. < i —sz DEA, © = Ox,ym) 5.
\/m<yo DA, O =0(11,y0) L7455,

FHERIZLT, 5/2 < 29 < s DHBE, © = O(z0,90)
LB, s < xg DA, yo < Vr—szg < y1 OB
B, © = O(xg, /22 —sw0) L2 B. Y <
Bit, © = O(zo,11) L7485, a2 —szg < yo DEGA,
O = O(zg,y) £ 5.
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