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Overview

The project “Realistic Real-Time Rendering of Trees and Vegetation” took place in the period between 1.7.2007 and 1.7.2008. The coordinator of the project on the Austrian side was Univ.Prof. Dr.techn. Werner Purgathofer (Institut für Computergraphik, Technische Universität Wien), on the Czech side prof. Ing. Jiří Žára, CSc. (Katedra počítačů FEL ČVUT). The total budget of the project on the Austrian side was 4.280 EUR.

Progress of cooperation

In total there were six visits of Czech participants of the project in Vienna and one visit of Austrian participants in Prague.

1. visit: 23.9. - 28.9. 2007,  Ing. Jiří Bittner Ph.D.

The topic of the visit of Jiří Bittner at the TU Vienna was a preparation of a publication dealing with rendering large 3D scenes, including scenes with realistic vegetation. We have designed a new method for rendering such scenes which makes efficient use of current graphics hardware. The method was summarized in a common publication entitled  “CHC++: Coherent Hierarchical Culling Revisited”.

2. visit: 3.12. - 7.12. 2007, Dipl-Ing. Oliver Mattausch, Dipl-Ing. Markus Lipp
The primary topic of this visit was finalization of the above mentioned publication, which has been accepted for the Eurographics 2008 conference. Mr. Mattausch and Mr. Lipp have also presented two talks entitled “Adaptive Visibility-Driven View Cell Construction” and “Interactive Computer Generated Architecture“.

3. visit: 10.12. – 12.12. 2007,  Ing. Jiří Bittner Ph.D.

The goal of this visit was a finalization of the Eurographics 2008 publication and planning of cooperation on a new method for progressive computation of global visibility. The new method designed in cooperation between the project partners shall make preprocessing of large scenes easier and shall also be possible to apply on scenes with large amount of vegetation on which other methods fail. Additionally the partners discussed a new method for rendering shadows in such scenes.

4. visit: 13.12. – 21.12. 2007,  Ing. Vlastimil Havran Ph.D.
The goal of this visit was extending the above mentioned visibility preprocessing method. In particular the implementation was extended by supporting ray casting in large scenes containing dynamic objects.

5. visit: 21.1.  - 24.1. 2008, Ing. Jiří Bittner Ph.D., Ing. Vlastimil Havran Ph.D.

The goal of this visit was a finalization of the common publication on progressive sampling of global visibility which was sent to the SIGGRAPH 2008 conference.

6. visit: 12.5. - 18.5. 2008, Ing. Jaroslav Křivánek, Ph.D.

During his visit Jaroslav Křivánek has focused on development of an algorithm for computing illumination and shadows on glossy objects in real time. This algorithm shall be used by colleagues from TU Vienna for realistic rendering of vegetation in real time.

7. visit: 2.6. - 15.6. 2008, Lukáš Exler, Jan Sovák (4th year students)

During their visit the two students from CTU Prague have implemented a new method for realistic rendering of vegetation which was designed at TU Vienna. Their task was to reimplement the method in the OpenGL framework using the GLSL shading language. This task was successfully completed. The result of their work will be used for further research at TU Vienna. They have also presented their results in the scope of the course “Realistic Image Synthesis” held at CTU Prague.

Project results

The result of the discussed visits and continuous common research in the area of real-time rendering of trees and vegetation was a verification a new ideas, preparation of common scientific publications and several presentations at partner institutions. The planned trips of Austrian participants of the project were not fully realized, partly due to a heavy occupation of Austrian participants with the organization of the Eurographics Rendering Symposium 2008. The commonly achieved publication results however document an intensive cooperation, which was greatly supported by the project. Below is a summary of the project results:

Publications

Oliver Mattausch, Jiří Bittner, Michael Wimmer: CHC++: Coherent Hierarchical Culling Revisited. Computer Graphics Forum (Proceedings of Eurographics 08), vol. 27, no. 2, p. 221-230, 2008.

J. Křivánek, M. Colbert: Real-time shading with filtered importance sampling, Computer Graphics Forum (Proceedings of EGSR 2008), vol. 27, no. 4, p. 1147-1154. 
O. Štava, B. Beneš, M. Brisbin, J. Křivánek: Interactive Terrain Modeling Using Hydraulic Erosion. In Proceedings of the 2008 ACM SIGGRAPH/Eurographics symposium on Computer animation. New York: ACM SIGGRAPH, 2008, p. 30-39.
Jiří Bittner, Oliver Mattausch, Michael Wimmer. Game engine friendly occlusion culling. To appear in ShaderX 7 – Advanced rendering Techniques, 2008.

Jiří Bittner, Oliver Mattausch, Peter Wonka, Vlastimil Havran, Michael Wimmer. Progressive global visibility. To be submitted to ACM Transactions on Graphics.

Presentations at CTU Prague

Oliver Mattausch: Adaptive Visibility-Driven View Cell Construction

Markus Lipp: Interactive Computer Generated Architecture

Presentations at TU Vienna

 Vlastimil Havran: Modern Approaches to Global Illumination via Density Estimation

  Jaroslav Křivánek: Real-time image-based lighting without pre-computation

Conclusion

The Aktion OE-CZ is a very important incentive to build new and intensify existing collaborations between our institute and the Czech Technical University in Prague. What is especially exciting for our institute is that the Aktion allows the exchange of students at different levels, both Master and PhD. Also, the effect of the bilateral visits goes far beyond the benefit of achieving progress in an individual project: during those visits, new research ideas are born, and new collaborations forged. In summary, the Aktion was highly successful for our institution.

Prof. Werner Purgathofer
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