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This is a bibliography of some of the literature and Web resources on mesh simplification and LOD appeared
before Summer 1999.

A list of keywords is given, and for each keyword relevant citations are listed, ordered alphabetically by author.
Obviously, some papers may be referred to by more than one keyword. Keywords are cross-referenced through
abbreviations in the list of references (see list of captions).

Main sources of this bibliography, as well as relevant URLs are listed.

This bibliography is certainly incomplete, and some papers could be incorrectly referenced or assigned to
categories. Readers are welcome to browse through this list, and to look for errors. If you have additions and/or
corrections please email us.

Keyword Index

Tutorials and Survey Papers:

� on simplification: [4, 17, 36, 63, 80, 99, 105, 112, 42]

� on multiresolution: [29, 62, 99, 100]

� on wavelets: [86, 119, 120]

Simplification techniques:

� for manifold surfaces: [3, 5, 11, 13, 19, 16, 20, 21, 35, 40, 44, 45, 49, 50, 46, 51, 52, 56, 58, 59, 64, 70, 65,
67, 69, 71, 72, 75, 78, 84, 87, 95, 101, 102, 104, 106, 108, 113, 109, 111, 114, 115, 121, 123, 124]

� for terrains and height fields: [2, 1, 4, 6, 7, 32, 39, 43, 80, 88, 103, 117]
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� for parametric surfaces: [20, 73, 76, 75]

� for images: [7, 12, 61, 96, 116]

� for volume data: [14, 15, 57, 89, 48, 47, 131, 90, 102, 118, 122]

LOD models:

� layered:

– for manifold surfaces: [8, 21, 41, 110, 125, 126]

– for terrains and height fields: [23, 38]

– for volume data: [14, 47, 54, 128]

� uniform refinement:

– for manifold surfaces: [11, 13, 34, 67, 74, 82, 83, 106, 95]

– for terrains and height fields: [9, 24, 107, 124]

– for images: [116]

– for volume data: [15, 93, 127, 128, 48, 94]

� selective refinement:

– for manifold surfaces: [16, 25, 28, 53, 65, 66, 79, 95, 130, 129, 132]

– for terrains and height fields: [10, 18, 22, 30, 26, 33, 68, 77, 37, 81, 85, 97, 98]

– for parametric surfaces: [77, 27]

– for images: [61, 65]

– for volume data: [31, 60]

Methods using wavelets:

� for manifold surfaces: [11, 34, 46, 79, 83, 120, 55]

� for images: [61, 119]

� for volume data: [54, 91, 92, 93, 127]

Source material

We list sources appeared at least three times in the following references.

Journals:

� ACM Transactions on Graphics

� Computer Graphics Forum

� Computers and Graphics

� IEEE Computer Graphics and Applications

� IEEE Transactions on Visualization and Computer Graphics
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� The Visual Computer

� SPIE

Conference Proceedings:

� ACM SIGGRAPH

� IEEE Visualization

� ACM/IEEE Symp. on Volume Visualization

� Eurographics

Web resources

� Multiresolution modeling (Michael Garland, CMU - CS)
http://www.cs.cmu.edu/afs/�garland/www/multires/index.html

� UNC Simplification Group (Univ. of Nort Carolina)
http://www.cs.unc.edu:80/ luebke/simplify/index.html

� Visual Computing Group (CNR - IEI and CNUCE)
http://vcg.iei.pi.cnr.it

� Geometric modeling group (Univ. Genova - DISI)
http://www.disi.unige.it/research/Geometricmodeling/

� Unstructured decimation of tessellated domains (Iowa State - ICEMT)
http://www.icemt.iastate.edu/Projects/xmate/html/xmate.html

� LevelOfDetail for behaviours (UC Berkeley - CS)
http://http.cs.berkeley.edu/�schenney/behaviours/summary.html

� The Caltech Multi-Res Modeling Group (Caltech - CS)
http://www.multires.caltech.edu/

� Surface approximation and multiresolution modeling (Joseph S.B. Mitchell, SUNY-SB - CS)
http://ams.sunysb.edu/�jsbm/surfapprox.html

� LOD overview (Mike Krus, CNRS - LIMSI)
http://www.multimania.com/mkrus/CG/LODS/

� Short simplification overview (by M. Krus, et al.)
http://www.acm.org/crossroads/xrds3-4/levdet.html

� Hugues Hoppe (Microsoft research - CG group)
http://research.microsoft.com/�hoppe/

� Jonathan Cohen (Univ. North Carolina - CS)
http://www.cs.unc.edu/�cohenj/

Commercial Packages
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� IBM 3D Interaction Accelerator, by IBM
http://www.research.ibm.com/3dix

� Polygon reduction editors, by SGI
http://cosmo.sgi.com/worlds/developer/DataSheet/
http://cosmo.sgi.com/worlds/support/CosmoWorldsUG
http://www.sgi.com/Technology/OpenGL/optimizer/presentation.html

� IMEdit/IMCompress 2.0 Surface simplifier, by Innovmetric,
http://www.innovmetric.com./

� Geomagic Decimator Surface simplifier, by Geomagic,
http://www.geomagic.com/products/decimator.html

� Rational Reducer Surface simplifier, by System in Motion
http://www.sim.no/polyred.html

� Decimate, by Cyberware,
http://www.cyberware.com/products/Decimate.html

� Multiresolution Geometry SDK, by Sven Technologies,
http://www.sven-tech.com/products/mrg/

Keyword abbreviations

A: application

c: to CAD

g: to geographical information systems

i: to image processing

r: to virtual reality

v: to volume visualization

D: type of data

i: images

m: manifold surfaces

p: parametric surfaces

t: terrains and height fields

v: volume data

M: LOD (multiresolution) model

l: layered

u: supporting uniform refinement

v: supporting selective (variable) refinement

S: simplification technique

T: tutorial or survey

W: technique based on wavelets

Example: [M:u;D:i,t;W] denotes a paper containing a multiresolution model supporting uniform refinement,
based on wavelets, for images and terrain data.
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[53] GUÉZIEC, A., TAUBIN , G., LAZARUS, F., AND HORN, W. Simplicial mapts for progressive transmission
of polygonal surfaces. InACM VRML98(1998), pp. 25–31.

[54] GUO, B. A multiscale model for structured-based volume rendering.IEEE Trans. on Visualization and
Computer Graphics 1, 4 (December 1995), 291–301.

[55] GUSKOV, I., SWELDENS, W., AND SCHROEDER, P. Multiresolution signal processing for meshes. In
Proceedings of SIGGRAPH ’99( Los Angeles, CA, August 10-14). In Computer Graphics Proceedings,
Annual Conference series, ACM SIGGRAPH(1999), pp. ??–??

[56] HAMANN , B. A data reduction scheme for triangulated surfaces.Computer Aided Geometric Design 11,
2 (1994), 197–214.

7



[57] HAMANN , B., AND CHEN, J. Data point selection for piecewise trilinear approximation.Computer Aided
Geometric Design 11(1994), 477–489.

[58] HE, T., HONG, L., KAUFMAN , A., VARSHNEY, A., AND WANG, S. Voxel-based object simplification.
In IEEE Visualization ’95 Proceedings(1995), IEEE Comp. Soc. Press, pp. 296–303.

[59] HE, T., HONG, L., VARSHNEY, A., AND WANG, S. Controlled topology simplification.IEEE Trans. on
Visualization & Computer Graphics 2, 2 (1996), 171–183.

[60] HEBERT, D. Symbolic local refinement of tetrahedral grids.Journal of Symbolic Computation 17(1994),
457–472.

[61] HEBERT, D., AND KIM , H.-J. Image encoding with triangulation wavelets.Proceedings SPIE, 2569(1)
(1995), 381–392.

[62] HECKBERT, P.,AND GARLAND , M. Multiresolution Modeling for Fast Rendering. InGraphics Interface
’94 Proceedings(1994), pp. 43–50.

[63] HECKBERT, P., AND GARLAND , M. Survey of surface simplification algorithms. Tech. rep., Carnegie
Mellon University - Dept. of Computer Science, 1997.

[64] HINKER, P.,AND HANSEN, C. Geometric optimization. InIEEE Visualization ’93 Proc.(October 1993),
pp. 189–195.

[65] HOPPE, H. Progressive meshes. InACM Computer Graphics Proc., Annual Conference Series, (Siggraph
’96) (1996), pp. 99–108.

[66] HOPPE, H. View-dependent refinement of progressive meshes. InACM Computer Graphics Proc., Annual
Conference Series, (Siggraph ’97)(1997). 189-198.

[67] HOPPE, H. Efficient implementation of progressive meshes.Computer & Graphics 22, 1 (1998), 27–36.

[68] HOPPE, H. Smooth view-dependent level-of-detail control and its aplications to terrain rendering. InIEEE
Visualization ’98 Conf.)(1998), pp. 35–42.

[69] HOPPE, H. New quadric metric for simplifying meshes with appearance attributes. InIEEE Visualization
’99 Conf.)(1999), pp. ??–??

[70] HOPPE, H., DEROSE, T., DUCHAMP, T., MCDONALD, J., AND STUETZLE, W. Mesh optimization. In
ACM Computer Graphics Proc., Annual Conference Series, (Siggraph ’93)(1993), pp. 19–26.

[71] KALVIN , A., CUTTING, C., HADDAD , B., AND NOZ, M. Constructing topologically connected surfaces
for the comprehensive analysis of 3D medical structures.SPIE Vol. 1445 Image Processing(1991), 247–
259.

[72] KALVIN , A. D., AND TAYLOR, R. Superfaces: Poligonal mesh simplification with bounded error.IEEE
C.G.&A. 16, 3 (1996), 64–77.

[73] KLEIN, R. Linear approximation of trimmed surfaces. InThe Mathematics of Surfaces, R. Martin, Ed.,
vol. VI. 1994.

[74] KLEIN, R. Multiresolution representation for surface meshes based on the vertex decimation method.
Computers And Graphics 22, 1 (1998), 16–26.

[75] KLEIN, R., LIEBICH, G., AND STRASSER, W. Mesh reduction with error control. InProceedings of
Visualization ‘96(1996), R. Yagel and G. Nielson, Eds., pp. 311–318.

[76] KLEIN, R., AND STRASSER, W. Large mesh generation from boundary models with parametric face rep-
resentation. InProceedings 3rd ACM Symposium on Solid Modeling and Applications(1995), C. Hoffmann
and J. Rossignac, Eds., pp. 431–440.

8



[77] KLEIN, R., AND STRASSER, W. Generation of multiresolution models from cad data for real time ren-
dering. InTheory and Practice of Geometric Modeling (Blaubeuren II), R. Klein, W. Straßer, and R. Rau,
Eds. Spinger-Verlag, 1997. (to appear).

[78] KOBBELT, L., CAMPAGNA, S., AND SEIDEL, H.-P. A general framework for mesh decimation. In
Graphics Interface(June 1998), pp. 43–50.

[79] KOBBELT, L., CAMPAGNA, S., VORSATZ, J., AND H.-P., S. Interactive multi-resolution modeling on
arbitrary meshes. InACM Computer Graphics Proc., Annual Conference Series, (Siggraph ’98)(1998),
pp. 59–66.

[80] LEE, J. Comparison of existing methods for building triangular irregular network models of terrain from
grid digital elevation models.International Journal of Geographic Information Systems 5, 3 (1991), 267–
285.

[81] L INDSTROM, P., KOLLER, D., RIBARSKY, W., HODGES, L., FAUST, N., AND TURNER, G. Real-time,
continuous level of detail rendering of height fields. InComp. Graph. Proc., Annual Conf. Series (Siggraph
’96), ACM Press(New Orleans, LA, USA, Aug. 6-8 1996), pp. 109–118.

[82] LOUNSBERY, M. Multiresolution Analysis for Surfaces of Arbitrary Topological Type. PhD thesis, Dept.
of Computer Science and Engineering, U. of Washington, 1994.

[83] LOUNSBERY, M., DEROSE, T. D., AND WARREN, J. Multiresolution analysis for surfaces of arbitrary
topological type.ACM Transactions on Graphics 16, 1 (1997), 34–73.

[84] LOW, K., AND TAN, T. Model simplification using vertex clustering. In1997 ACM Symposium on
Interactive 3D Graphics(1997), pp. 75–82.

[85] MAHESHWARI, A., MORIN, P., AND J.-R., S. Progressive tins: Algorithms and applications. InPro-
ceedings Fifth ACM International Workshop on Advances in Geographic Information Systems(Las Vegas,
Nevada, November, 15-16 1997), pp. ??–??

[86] MALLAT , S. G. A theory for multiresolution signal decomposition: The wavelet representation.IEEE
Trans. on Patt. Anal. and Mach. Intel. 11, 7 (1989), 674–693.

[87] MARGALIOT, M., AND GOTSMAN, C. Piecewise-linear surface approximation from noisy scattered sam-
ples. InProceedings of IEEE Visualization ’94(October 17-21 1994), IEEE Com. Soc. Press, pp. 61–68.

[88] MISUND, G. Proceedings 7th international symposium on spatial data handling. InProceedings 7th
International Symposium on Spatial Data Handling(Delft, Netherlands, August 13-16 1996), pp. 6.35–
6.46.

[89] MOORE, D., AND WARREN, J. Compact isocontours from sampled data. InGraphics Gems III, D. Kirk,
Ed. Academic Press, 1992, pp. 23–28.

[90] MULLER, H., AND STARK, M. Adaptive generation of surfaces in volume data.The Visual Computer 9,
4 (1993), 182–199.

[91] MURAKI , S. Approximation and rendering of volume data using wavelet transforms. InIEEE Visualization
’92 Proc. (October 19-23 1992), pp. 21–28.

[92] MURAKI , S. Volume data and wavelet transforms.IEEE C. G.& A. 13, 4 (July 1993), 50–56.

[93] MURAKI , S. Multiscale volume representation by a dog wavelet.IEEE Trans. on Vis. and Comp. Graph.
1, 2 (June 1995), 109–116.

[94] NEUBAUER, R., OHLBERGER, M., RUMPF, M., AND SCHWIRER, R. Efficient visualization of large–
scale data on hierarchical meshes. InVisualization in Scientific Computing ’97(1997), W. Lefer and
M. Grave, Eds., Springer Wien.

[95] POPOVIC, J., AND HOPPE, H. Progressive simplicial complexes. InACM Computer Graphics Proc.,
Annual Conference Series, (Siggraph ’97)(1997), pp. 217–224.

9



[96] PUPPO, E. Segmentation/reconstruction of range images based on piecewise-linear approximation. In
Image Analysis and Processing, C. Braccini, L. D. Floriani, and G. Vernazza, Eds., no. 974 in Lecture
Notes in Computer Science. Springer-Verlag, 1995, pp. 367–372.

[97] PUPPO, E. Variable resolution terrain surfaces. InProceedings Eight Canadian Conference on Computa-
tional Geometry, Ottawa, Canada(August 12-15 1996), pp. 202–210.

[98] PUPPO, E. Variable resolution triangolations.Computational Geometry 11, 3-4 (1998), 219–238.

[99] PUPPO, E., AND SCOPIGNO, R. Simplification, LOD, and Multiresolution - Principles and Applications.
In EUROGRAPHICS’97 Tutorial Notes (ISSN 1017-4656). Eurographics Association, Aire-la-Ville (CH),
1997 (PS97 TN4).

[100] REDDY, M. A survey of level of detail support in current virtual reality solutions.Virtual Reality: Research,
Development and Appl. 1, 2 (1995), 85–88.

[101] REDDY, M. Scrooge: Perceptually-driven polygon reduction.Computer Graphics Forum 15, 4 (1996),
191–203.

[102] RENZE, K., AND OLIVER, J. Generalized unstructured decimation.IEEE C.G.&A. 16, 6 (1996), 24–32.

[103] RIPPA, S. Adaptive approximations by piecewise linear polynomials on triangulations of subsets of scat-
tered data.SIAM Journal on Scientific and Statistic Computing 13, 1 (1988), 1123–1141.

[104] RONFARD, R., AND ROSSIGNAC, J. Full-range approximation of triangulated polyhedra.Computer
Graphics Forum (Eurographics’96 Proc.) 15, 3 (1996), 67–76.

[105] ROSSIGNAC, J., Ed.Geometric Simplification (ACM SIGGRAPH Course Notes No.35). ACM Press, 1996.

[106] ROSSIGNAC, J., AND BORREL, P. Multi-resolution 3D approximation for rendering complex scenes. In
Geometric Modeling in Computer Graphics(1993), B. Falcidieno and T. Kunii, Eds., Springer Verlag,
pp. 455–465.

[107] SCARLATOS, L., AND PAVLIDIS , T. Hierarchical triangulation using cartographics coherence.CVGIP:
Graphical Models and Image Processing 54, 2 (Mar. 1992), 147–161.
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