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fab modules
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start arbitrary bounding simplex
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construct tree from subdivisions
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11.2 SHAPES
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NURB

brep

CSG



128 Computational Geometry DRAFT

frep

Pasko, Alexander, et al. "Function representation in geometric

modeling: concepts, implementation and applications." The Visual

Computer 11.8 (1995): 429-446.

Boolean

distance metric

interval arithmetic

octree

Duff, Tom. "Interval arithmetic recursive subdivision for implicit

functions and constructive solid geometry." ACM SIGGRAPH Computer

Graphics. Vol. 26. No. 2. ACM, 1992.

Pion, Sylvain. "Interval arithmetic: An efficient implementation and an

application to computational geometry." Workshop on Applications of

Interval Analysis to systems and Control (MISC). 1999.

Hu, Chun-Yi, Nicholas M. Patrikalakis, and Xiuzi Ye. "Robust interval

solid modelling part I: representations." Computer-Aided Design 28.10

(1996): 807-817.

Hu, Chun-Yi, Nicholas M. Patrikalakis, and Xiuzi Ye. "Robust interval

solid modelling part II: boundary evaluation." Computer-Aided Design 28.

10 (1996): 819-830.

ASDF

Frisken, Sarah F., et al. "Adaptively sampled distance fields: a

general representation of shape for computer graphics." Proceedings of

the 27th annual conference on Computer graphics and interactive

techniques. ACM Press/Addison-Wesley Publishing Co., 2000.

Hierarchical Volumetric Object Representations for Digital Fabrication

Workflows, Matthew Keeter (May 2013)

folding

Cheung, Kenneth C., et al. "Programmable assembly with universally

foldable strings (moteins)." Robotics, IEEE Transactions on 27.4

(2011): 718-729.

Demaine, Erik D., and Joseph ORourke. Geometric folding algorithms.

Cambridge: Cambridge University Press, 2007.



DRAFT 11.3 Distances 129

11.3 D ISTANCES

offset

biarc

Bolton, K. M. "Biarc curves." Computer-Aided Design 7.2 (1975): 89-92.

discretize
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naive $N^2$
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in arbitrary dimensions." Advances in Multimedia Information Processing-

PCM 2006. Springer Berlin Heidelberg, 2006. 72-79.

pixel pij zero interior nonzero exterior

fij = min
x∈interior

(i− x)2 (11.1)

sweep left, right
every point assigned

gij = min
y∈interior

fiy + (j − y)2 (11.2)

sweep up, down

gij = min
y∈interior

fiy + (j − y)2

= min
y∈interior

min
x∈interior

(i− x)2 + (j − y)2 = 0 (11.3)

bound distance by f
higher dimensions

photogrammetry
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11.5 G R A P H S

types

linked lists
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shortest path

Dijkstra’s algorithm
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Hamiltonian path, TSP

NP complete
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11.7 P R O B L E M S

(11.1) frep
(11.2) 720 rotation
(11.3) mesh routing


