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An Efficient Method of Discontinuity Mesh Generation
for Radiosity Calculation

TAKAYUKI ITOH,t KENJI SHIMADAt and AKIO Dortt

This paper proposes an effective method for generating a mesh and displaying a radiosity
image, using loops enclosed by discontinuous shadow edges. Each loop is generated by a
sequential search for all discontinuous shadow edges that are generated by intersections be-
tween the displayed surface and the umbra/penumbra volume. Simultaneously, the relations
between lights and loops are calculated by using an inside/outside test for each light. We also
give an example of an image generated by our method, together with the processing time,
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and evaluate the method in various ways.
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Fig. 1 Generation of discontinuity edges.
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Fig. 2 Management of discontinuity edges using a BSP-
tree method.
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void Meshing-for-Radiosity() {
for( each receiver ) {
Divide concave or holed faces into convex faces;
}
for( each light ) {
for( each occluder ) {
Generate a shadow polyhedron;
for( each receiver ) {
Generate discontinuity edges;
Construct discontinuity loops;

Check the relationship between the loops and the lights;

}

for( each receiver ) {
Divide the receiver into faces enclosed by discontinuity loops;
Specify the size of a patch and thats of an element;

Generate palches and elements;

3 MHEASEGRBICAY P aBRBO7 VL TY XA
Fig. 3 Algorithm for generating discontinuity mesh
generation.

TEHILIE 2 SF RS

Nov. 1995

MV — 7L BREDHEL, TRTOMEARERR
BAEERSNIZRIELTEFShTWVS,

2.1 EEEEDER

HEHEETERTH2RRNLFELLT, W)
WS SNAFENDIT oD, BEEEEREOME
R, SEESEOVEERRETIHEE, &
AREOETHRETIHEVEZONS. AFLT
i, ERERE S EARICRE L, SR T) ISR
TTEHOFET, WEEFTERL TV,

WM APAERTADIE, TPEREONE—D
BRL, ChEeBBEOREREZEC LI RIS
PRI ERT S, FIiE, M4 T, ERRE O 0102
REIRL, THERBEDOETESN 51, 52,... 2 EOEF
HEAEBRLTWS, OB, CALOFERDI b,
B & O T AVRNTH LHFEL, REZE R
T 5. EREDEH 0102, 0203, ... 1Z2WT, R
FEEERL, EREE O TAFNRNTH HFRE
BIRL, CREEDBIET, APEBLERT S
AROEEEZROLILFTEL, ThHDEARE,
SATVRALTOTR TN LB EICL by, KPLEHE
RTLEEVERS NS,

PR ERT 572010, TTREOEE s,
$2,... LERKE DA 0102, 0203,... EEATERS
NEEH, BLU, LEOH 5180, s283,... & HERLE
DB 01, 02,. .. PEATERSINEEEHD ) 5, I
MEL O THANRKTHL2FEE —2>FRT 5. 4l
21, B5 TlE, BEOTEL s, LERE DT 0203
ECHEFEREIN TS, VT, ThHDFED
Ib, BIRLAFEEBEL, S6IF0FTHERRL
LREBMEDRTHIPREATHSL 0% RINT S, M5
OBITI, BIRENZED 17T s103 #IEETHHD
BT, ZTHAFRKTHLEE LT, BEDD s1s:

7, 2TAPERKRTH ABEFEYIEGRRT L2 L
12X, FHEEOMT (convex hull) KT A 2 &
BTEL., ZONAE, EEEHEERTSEEICHEY

M4 AREZHOLEHR

Generation of umbra space.

Fig. 4



Vol. 36 No. 11

B5 EEEMOER
Fig. 5 Generation of penumbra space.
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Fig. 6 Generation of loops enclosed by discontinuity
edges.
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Table 1 Light sources and their relationships.
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Fig. 8 Efficient method for calculating direct light
energy.
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Fig. 9 A result of generating discontinuity edges.
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Fig. 10 A result of mesh generation.
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Fig. 12 A rendering result (2).
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Fig. 13 A rendering result (3).
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Fig. 14 A rendering result (4).
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Table 2 Computation time of our algorithm.

| T T8 2
N1 8 721
Nga 20 2495
Ny 40 3116
N, 486 6030
Na 3485 11230
N.g 6090 17150
T, (sec.) 0.12 166.58
T (sec.) 1.77 15.28
Ty, (sec.) | 156.63 | 289.02
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Table 3 Computation time needed for mesh generation.

Discontinuity meshing | Adaptive meshing
N¢ 79 79
Np 3166 358
N, 3166 8142
Ty (sec.) 0.83 0.0
T (sec.) 3.56 14.54
Trs (sec.) 7.85 46.61
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Table 4 Computation time needed for generation of
discontinuity edges.

F—51 | 752
Tsaw (sec.) 0.03 0.21
Tiar (seC.) 0.04 154.48
Tiaa (sec.) 0.02 3.76
Trop (sec.) 0.01 2.13
Tt (sec.) 0.01 5.50
Taiv (sec.) 0.01 0.50
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