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Plans for the week:

This week I planned to download some L-Systems software and design some L-Systems. I also planned to research the de Reffye method of plant modelling (“Plant Models Faithful to Botanical Structure and Development”). Finally I planned to post my project website.
Progress:

After overcoming the problem of being locked from the Internet, I was able to download some Unix software for L-Systems and played around on it for a while. I have not been able to design my own L-System yet but I plan to overcome that obstacle during the vacation.

I read the de Reffye paper and was very excited by his method. His modeling method makes use of known botanical rules of growth and structure to model the plants. It involves the application of probabilities and variable parameters which allows for the creation of different individuals of a particular species. The method looks to be a solid one that could be implemented without too much hassle. However, for the scope of this project, this method is not viable and so I will not pursue it further unless time permits (ha ha).
The website was successfully written and posted this week – complete with project proposal, progress reports, daily diary and project writeup (which, obviously, isn’t there!)
Another course I pursued this week was the researching of procedural modeling techniques. This involved the reading of two papers in particular.

· “Rapid Procedural Modelling of Architectural Structures” – Birch et al.

Procedural modeling involves:

· storing a number of structure varieties

· defining a set of rules and functions

· development of a scenegraph

A scenegraph is a data structure which stores all the information about the geometry structure.

The modeler automates the production process.

Detail is handled so:

· texture maps are shown when viewed from a distance

· from a specified closer distance, the background geometry starts to be switched in

· when viewed from close-up, the underlying geometry actually replaced the texture maps

This paper also threw up a number of papers to be looked at:

· “The architectural design of virtual environments” – Bridges et al.

· “Latest Approaches to Modelling and Rendering” – Browne et al.

· “Scene Assembly to Large Scale Reconstruction” – Flack et al.

· “Binding Virtual Environments to Toolkit Capabilities” – Shames et al.

· “Rendering of Large and Complex Urban Environments for Real Time Heritage Reconstruction” – Wright et al.

· “Parametric Design” - Monedero

· “Undiscovered Worlds – Towards a Framework for Real-Time World Generation” – Greuter et al.
This paper describes a method for procedurally modelling virtual worlds consisting of a number of similar structures. It focuses specifically on city scenes but can easily be extended to plant scenes.
The method describes three basic elements of a modeller – view frustum filling, a cache and a geometry generator. View frustum filling involves determining the actual object space visible and restricting the rendering to only those objects which are visible or potentially visible. The cache holds recently used objects which allows object reuse without regeneration. The geometry generator is a collection of object types all of which are generated from a seed value with optional parameters. This could easily be extended to the use of stochastic L-Systems.
The problems with this method are the lack of collision detection and the lack of change tracking. This involves the rendering of effects of age and environment of objects.

This paper suggests a possible framework to use in my procedural modelling. It also lists a number of papers which could prove useful:

· “Real Time Design and Animation of Fractal Plants and Trees” – Oppenheimer et al.

· “Procedural Modelling of Cities” – Parish et al.

· “Procedural 3D Content Generation” – Macri

· “Virtual Gardening” – JFP Inc.
Plans for next week:

During the April vacation, I plan to work more with the downloaded L-Systems as well as download and use some Windows L-System environments. I also plan to find and read the papers mentioned above and hopefully solidify my approach to procedural modelling.
