Fig. 17: Adaptive meshing of the digital terrain model.

( �threshold, C: remaining coefficients, T: no. of triangles, �: mean–square error). a)+d) �=0.0, C=100%, T=131072, �=2.81. b)+e) �=0.5, C=6,88%, T=45106, �=7.02. c)+f) �=5.0, C=2.18%, T=19444, �=18.02.

a) b)

c) d)

e) f)

Fig. 18: Level–of–detail meshing using wavelet space filtering:

(C: remaining coefficients, T: no. of triangles) a) �x=20, �y=20, � =0, C=1.31%, T=9943. b) �x=40, �y=10, � =0, C=1.22%, T=9236. c) �x=40, �y=10, � =1.5, C=1.11%, T=9499. d) �x=20, �y=20, � =0, C=1.31%, T=9943.

a) b)

c) d) a) b)

c) d)

Future research has to be conducted towards extensions of the method for 3D isosurfaces in volume data using tedrahedrizations of an octree built from the WT. Additional tuning of the mesh could also be carried out by using the directional selectivity of the WT.

7. Acknowledgement

The authors like to thank the Bundesamt f�r Landestopographie, Bern, Switzerland for providing the digital terrain model.

8. References

[1] D. R. Baum, S. Mann and J. M. Winget, ”Making Radiosity Usable: Automatic Preprocessing and Meshing Techniques for the Generation of Accurate Radiosity Solutions”. ACM Computer Graphics, Proc. SIGGRAPH ’91, pp. 51–60, 1991.

[2] J. Bloomenthal, ”An Implicit Surface Polygonizer”, Graphics Gems IV: A. Glassner, ed. Boston: Academic Press, pp. 325–349, 1994.

[3] C. Chui, An Introduction to Wavelets. Boston: Academic Press, 1992.

[4] A. Cohen, ”Wavelets and their Applications”,Wavelets and Digital Signal Processing.HonesandBartlettPublishers,pp. 105–121, 1992.

[5] I. Daubechies, ”The Wavelet Transform, Time–Frequency localization and signal analysis,” IEEE Trans. on Inform. Theory, vol. 36, pp. 961 – 1005, 1990.

[6] G. Farin, Curves and Surfaces for Computer Aided Geometric Design - A Practical Guide. 2nd Edition, Boston, New York: Academic Press, 1990.

[7] Wavelets and their Applications in Computer Graphics, A.

Fournier, ed. Course Notes SIGGRAPH ’94, 1994. [8] S. J. Gortler, P. Schroeder, M. F. Cohen and P. Hanrahan, ”Wavelet Radiosity”, ACM Computer Graphics, Proc. SIG- GRAPH ’93, pp. 221–230, 1993.

[9] M. Gross and R. Koch, ”Visualization of Multidimensional ShapeandTexture Features inLaserRangeDataUsingComplex–Valued Gabor Wavelets”,IEEETransactions onVisualization and Computer Graphics. vol. 1, No. 1, pp.44–49, 1995.

[10] M. Gross, Visual Computing. Berlin: Springer Publishing Company, 1994.

[11] M. Gross, R. Koch, L. Lippert and A. Dreger, ”A New Method to Approximate the Volume Rendering Equation using WaveletsandPiecewisePolynomials,”Computers& Graphics, vol. 19, no. 1, pp. 47–62, 1995.

[12] T. He, S. Wang and A. Kaufman, ”Wavelet–based volume morphing,” Proc. IEEE Visualization ’94, pp. 85–92, 1994.

[13] S. Mallat, ”A Theory for Multiresolution Signal Decomposition: The Wavelet Representation,” IEEE Trans. Pattern Anal. Machine Intell., vol. 11, no. 7, pp. 674–693, 1989.

[14] S. R. Marschner and R. J. Lobb, ”An Evaluation of ReconstructionFiltersforVolumeRendering”,Proc.IEEEVisualization ’94, pp. 100–107, 1994.

[15] S.Muraki,”Volumetric shape description of range data using ’blobby model’,” Computer Graphics, vol. 25, no. 4, pp. 227–235, 1991.

[16] W. H. Press, S. A. Teukolsky, W. T. Vetterling and B. P. Flannery, ”Wavelet Transforms”, Numerical Recipes, Second Edition, pp. 591–606, 1992.

[17] H. Samet ”The Quadtree and Related Hierarchical Data Structures”. ComputingSurveys, vol. 16, no. 2, pp. 187–260, 1984.

[18] W.J.Schroeder,J.A.ZargeandW.E.Lorensen,”Decimation ofTrangleMeshes”.ACMComputer Graphics, Proc.ofSIG- GRAPH ’92, pp. 65–70, 1992.

[19] M. Unser, A. Aldroubi and M. Eden, ”A Family of Polynomial Spline Wavelet Transforms,” Signal Processing, vol. 30, pp. 141–162, 1993.