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Today’s lectureToday’s lecture

Last time: Visibility

Today: Blister

•
– Depth peeling

– Projective texturing

– Shadow mapping

•
– “Blister:GPU-based rendering of Boolean combinations 

of free-form triangulated shapes”
– John Hable, Jarek Rossignac
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BlisterBlister

Blist Expression Renderer

Renders arbitrary CSG model

•
– Blist

• Boolean list

• linearized formulation of a Boolean expression

•
– Combining depth peeling with a Blist
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CSG Solid and TreeCSG Solid and Tree
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ViewView--dependent depth complexitydependent depth complexity

Ri

kij

ki

k, depth complexity

•
– ray from viewpoint through pixel i

•
– number intersections between Ri and primitive Pj

•
– all j} kij

•
– Max{all i} ki
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Previous WorkPrevious Work

Typical approach
candidate

classify

closest

•
– 1) generate surfels

• Ri intersects some primitive’s boundary

– 2) candidate surfels against CSG
• is this surfel part of the CSG solid?

– 3) select surfel for each pixel
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Previous WorkPrevious Work

1.candidate• ( , 2.classify, 3.closest)
– typically done by rasterizer

– multiple passes if primitives’ depth > 1
• counting approach

– use stencil bits for counting # intersections for pixel

– lock surfel produced during ith hit of ith pass

– Pixel planes (UNC) did this

• peeling approach
– (covered last time)
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Previous WorkPrevious Work

2.classify• (1.candidate, , 3.closest)

• A previously popular approach: DNF
– convert CSG tree to disjunctive normal form

• union of products

• each product the intersection of positive and 
negative (complemented) primitives

– test surfels of each primitive
• in/out vs. each other primitive in product 

– evaluate for each product, then combine (3.)

– issue of combinatorial explosion
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Previous WorkPrevious Work

3.closest

visible part of each product in DNF,

surfels as classified in software,

or

contribution of each layer

• (1.candidate, 2.classify, )

• Z-buffer to combine either
–

–

–
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BlisterBlister

classify each fragment (surfel)

• Basic outline
– depth peel union of all primitives

• process depth layers in order

–

– stop peeling when all pixels w/in bounds hold an 
opaque surfel

• k depth layers, n primitives -> O (nk) time
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Positive FormPositive Form
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Parity TestParity Test

viewing direction
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Results Results 

n : number of primitives

p : number of products after pruning

k : number of peels (average over all viewpoints)

kf : average number of peels after pruning unnecessary pixel

T : rendering time using k-peeling

Tf : rendering time using kf-peeling
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