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ture 21)Visibility Algorithms II: Partitioning Trees

How to determine whi
h surfa
es are visible to the viewer and whi
h are hidden and by howmu
hInput: Colle
tion of polygonsOutput: View Independent spatial data stru
ture (partitioning trees) so that a visibility map
an be obtained extremely fast for di�erent viewpoints
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ture 21)Binary Spa
e Partitioning Trees

A BSP (Binary Spa
e Partitioning) tree is a re
ursive sub-division of spa
e that treats ea
hpolygon, in 3D as a partitioning half-spa
e and uses it to 
lassify all remaining polygonsin either of the two (binary) half-spa
es. The half-spa
e 
ontaining the normal 
an be
onsidered the "front" half-spa
e and the other the "ba
k" half-spa
e. In other words, whena partitioning half-spa
e is inserted into the tree, it is �rst 
lassi�ed with respe
t to the rootnode, and then re
ursively with respe
t to ea
h appropriate 
hild.Operations� visibility orderings: viewer or light sour
e dependent� interse
tions: between geometri
 sets
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ture 21)Converting B-REPS to Partitioning Trees

Insert FigureBrep_to_Bspt: Brep b -> Bspt TIF b == NULLTHENT = if a left-leaf then an in-
ell else an out-
ellELSEH = Choose_HalfSpa
e (b){b+, b-, b0} = Partition_Brep (b, h)T.fa
es = b0T.pos_subtree = Brep_to_Bspt (b+)T.neg_subtree = Brep_to_Bspt (b-)END
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ture 21)Rendering Partitioning Trees: Generalized Painter's Algorithm

A partitioned s
ene is rendered by lo
ating the eyepoint with respe
t to the root half-spa
e,re
ursively rendering all polygons on the "other" side, rendering the root polygon, and thenre
ursively rendering the polygons on the same side of the eyepoint. Be
ause ea
h polygonis visited exa
tly on
e while drawing the s
ene, the s
ene 
an be rendered 
orre
tly in O(n)time.render3DS
ene()if lo
ation(eye.point) == frontSideba
k.render3DS
ene()renderPolygon()front.render3DS
ene()else if lo
ation(eye.point) == ba
kSidefront.render3DS
ene()renderPolygon()ba
k.render3DS
ene()
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Insert FigureMerge_Bspts: (T1,T2:Bspt) -> BsptTypesBinaryPartitioner: {half-spa
e, sub-half-spa
e)PartitionedBspt: (inNegHs, inPosHs : Bspt)ImportsMerge_Tree_with_Cell: (T1, T2 : Bspt) BsptPartition_Bspt: (Bspt, BinaryPartitioner) PartitionedBsptDefinitionIF T1.is_a_
ell OR T2.is_a_
ellTHENVal:= Merge_tree_with_
ell (T1,T2)ELSEThe University of Texas at Austin 5
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ture 21)Partition_Bspt (T2,T1.binary_partitioner) -> T2_partitionedVal.neg_substrate :=Merge_Bspts (T1.neg_subtree,T2_partitioned.inNegHs)Val.pos_substrate :=Merge_Bspts (T1.pos_subtree,T2_partitioned.inPosHs)ENDRETURN ValEND Merge_Bspts
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� no numeri
al problems 
reated by perspe
tive proje
tion� no z-bu�er memory� unlimited use of transparen
y� anti-aliasing without subpixel 
olor and z-bu�ers� no quantization errors for shadow 
omputation whi
h are ampli�ed by the inverseperspe
tive proje
tion
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ture 21)Reading Assignment and News

Pages 541 - 543, of Re
ommended Text.Also try BSP applet http://symbol
raft.
om/graphi
s/bsp/index.htmlPlease 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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