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Figurel: Fromleft to right: original treemodel,17400polygons;billboard cloud, 140 billboards;simpli ed mesh,1700polygons;hybrid
billboardcloud, 1840polygons.Notethatthe hybrid preseresboththetrunk andleavesof thetree.

Abstract

We introducehybrid billboard clouds a part-meshpart-billboard
representatiomisedto simplify 3D modelsin the context of real-
time rendering.Our hybrid generatiormethodproducesimpli ed

modelswith improved appearancehencomparedo modelsgen-
eratedby eitherimage-basedr meshsimpli cation alone.

1 Motivation

Billboard clouds [Décoretet al. 2003] arecollectionsof intersect-
ing, textured, normal-mappedjuadrilateralghat look from a dis-
tancelike a real object. Billboard cloudsare greatfor rendering
ne detailin real-time(e.g. leaveson a tree), but increasellrate
requirementsand requiremary billboardsto prevent crackswhen
renderingsimple,smoothgeometry(e.g.atreetrunk). Ontheother
hand,meshsimpli cation algorithmslose ne detailin the simpli-
cation processhut presere geometryappearancandhave little
effecton llrate requirements.

The hybrid modelswe proposecombinethe strengthsof the two
approachem auni ed framewvork. We alsoproposeractionalcov-
erage, amethodfor ef ciently patchingcracksin billboardclouds.

2 Method

A hybrid billboard cloud is createdfrom a polygonal model by
greedyoptimizationof a userspeci ed costfunction fcog, Which
includestermsfor surfaceerror, polycount,and lirate. Thehybrid
begins as a normal billboard cloud representatiorof the original
model [Décoretetal. 2003]. Then,for eachbillboardb in the hy-
brid, we proposea new hybrid hy in which b is replacedby the
polygonsit representshy, is subjectedo meshsimpli cation using
a quadricerror metric [Garlandand Heckbert1997], modi ed to
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only accepsimpli cations which decreasdog (hp). If noneof the
proposechybrids have a lower costthanthe currentone,we stop.
Otherwisewe accepthebestproposedybrid andrepeatWe must
createanew setof proposedybridsaftereachstep,becausadding
polygonsto the hybrid affectssubsequenmneshsimpli cation.

To further addresghe issueof cracksin billboard clouds,we in-
troducethe conceptof fractional coverageof eachpolygon: the
fraction of all viewing anglesfrom whichi it is visible. A polygon
thatis notdisplayedo all viewerscontinuego attractbillboardsto
coverit from otheranglesthuspatchingthe crack.

3 Results

Hybrid resultsfor acherrytreemodelareshavnin Figurel. A low
level-of-detailbillboard cloud preseresthe look of the leaves,but
leavesjarring cracksin thetrunk. A simpli ed meshpreseresthe
shapeof the trunk, but not the leaves. Our hybrid combinationof
thetwo preseresboththetrunkandleavesof thetree.Otherhybrid
resultsareshowvn in submittedmagesandanimations.

4  Conclusion

Hybrid billboard cloudscanbe optimizedfor userspeci ed trade-
offs betweererrorandrenderingoudget,andappeato beof higher
quality thancomparabléillboard cloudsandmeshsimpli cations.
For example,ourmethodcanproducehybrid treeswith meshtrunks
andbillboard leaves,which currentlymustbe createdmanuallyor
with specializedalgorithms.
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