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How to determine whi
h surfa
es are visible to the viewer and whi
h are hidden and by howmu
hInput: Colle
tion of isosurfa
esOutput: Visible isosurfa
e rendering(Show Animation)
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� Zero 
ontours or level Sets of Fun
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h and extra
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e Rendering using O

luders

A subset of polygons are usually 
hosen as o

luders for a polygonal s
ene. However,polygons of an isosurfa
e do not exist before the isosurfa
e is extra
ted. For iso
ontouring,datasets are stati
ally partitioned into blo
ks and therefore we 
onsider 
hoosing o

ludingblo
ks, whi
h 
ontain polygons to be rendered to 
reate the o

lusion map.O

luder Sele
tion: In the �rst stage of the algorithm, a number of rays are 
ast from theviewpoint to the volume in order to obtain an approximation of visible blo
ks. These blo
ksare treated as o

luding blo
ks. Isosurfa
es inside these o

luding blo
ks are extra
ted andthen rendered to 
reate an o

lusion map for the se
ond stage of the algorithm.Visibility Culling: In the se
ond stage, the remaining blo
ks are traversed and 
ulled againstthe o

lusion map. Only isosurfa
es in the visible blo
ks are extra
ted and rendered.
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tion

We use ray-
asting to 
hoose the preliminary set of o

luding blo
ks by shooting a number ofrays from the viewpoint into the volume. Any blo
k 
hosen this way must be a visible blo
ksin
e from the viewpoint to this blo
k there exists at least one ray that is not blo
ked by anyother polygon in front of it. We use a 
ombination of deterministi
 and randomly orientedrays. Neighboring blo
ks to the ray sampled blo
ks 
an also be added to �ll "overhanging"holes.In the se
ond stage, we �rst extra
t isosurfa
es from the o

luding blo
ks and render themto 
reate an o

lusion map. The remaining blo
ks are traversed and 
ulled against theThe University of Texas at Austin 4
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lusion map. A hierar
hi
al o

lusion map may be 
onstru
ted in order to de
rease thetime of visibility tests and o

lusion map updates.
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An o

lusion map or mask is a 2D bitmap 
orresponding to the image rendered with polygonsextra
ted from the blo
ks. An entry of the mask is set to 1 if the 
orresponding pixel in therendered image is 
overed, otherwise it is set to 0. Visibility tests are applied to only thoseblo
ks whose ranges 
ontain the iso
ontour. Eight verti
es of ea
h su
h blo
k are proje
tedonto the image plane. If there is any 0 entry of the o

lusion map within the proje
ted area,the blo
k is 
onsidered as visible. This 
ulling pro
ess also in
ludes view frustum 
ulling sin
eblo
ks with proje
ted bounding boxes outside the s
reen are automati
ally 
ulled.The University of Texas at Austin 6
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(15%)
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Topi
s of Midterm II are Illumination I - VI, and Visibility I - III, as well as Proje
ts I - IVand the questions therein. The format shall be similar to Midterm I.Please also tra
k the News se
tion of the Course Web Pages for the most re
entAnnoun
ements related to this 
ourse.(http://www.
s.utexas.edu/users/bajaj/graphi
s25/
s354/)
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