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Abstract: 
As science branches are becoming more and more specialized, the same is happening also with computer visualization. A lot of know-how “lies scattered around” and needs to be digested by people who are both experts in a science branch and computer visualisation. The author is a biologist who in the last years devotes his time to the visualization of biological structures and processes.
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Introduction

Producing multimedia and virtual reality products for the web and offline use is traditionally the task of teams of many experts. On the other hand I discovered that this can be done (in reasonable extend and professional level, of course) also by a single person. Moreover, this can have great benefits. The idea is that the researcher or educator on a specific field, as is in my case the biology, himself discovers the possibilities of modern visualization tools. I think only this way he can optimally implement his ideas into the praxis. Some say: the most important is the idea, then we shall find the technical means to implement it. This is nice, but it has some disadvantages. If you do not know well the tools and techniques, then it is very difficult to imagine something really new [1,2,3]. One tends to stick to technology schemes seen in the film, CD or web projects end extends this philosophy to his project. Also communicating with studios dedicated to produce such project leads often to a similar result, namely to use an existing and more or less routine technology to produce a product with as much profit as possible (regarding though the studio’s lens). So it might be wise to consider why not do dedicate some of your time to learn some techniques which improve your productivity and your way of thinking like a sketch on the paper often gives you clearer ideas about your new scientific theory that you have in mind. I also think that this is somehow our destiny of modern techno times. We had to learn to drive the car, to use computer instead of the typewriter and now slowly to produce rich media outputs instead of the text and image only publications. 
Communities for Shaping a Collaborative Nature

The main reason for a scientist/educator to enter this demanding path is to improve his/her way of thinking. New tools make you see the world and your theories in a different light. If you just write a scenario and send it to a visualization studio, it is unlikely that your philosophy in enriched with new ideas. But if you learn enough of the techniques to try to visualize it yourself, you can really start to “play” with your data. You will enter a very attractive and creative process that might give you new ideas or hypotheses about your experimental results if only you are able to devote some time to this work.

There are two great difficulties in accomplishing such a goal. The first is that you are the scientist or teacher of the topics that is not per se connected to the computer visualization. Modern computer visualization is a developing and constantly changing process that requires a dedicated person to follow it. Here we can help you on this web place. We can help to establish a community that will be dedicated to help you to select the optimal and easy – to – use techniques for your creative work. 
The second difficulty is, I think, your time. It is for us all difficult to reserve additional hours of our working time for new time consuming tasks like this. It is like learning a new foreign language – takes some time, but it is sometimes necessary in order to survive. Because also other people have very little time. If your “paper” will be informative and attractive, expressing much without using a lot of text but instead contain visualizations that will in some seconds explain principles that need pages when explained with words – then you will have a better chance to survive in this increasingly “informational” society. The paper book is a nice thing. It is much better for the eyes and relaxing for the mind to read a book as to use the computer display. But when it comes nowadays to “hard core” productive work, the computer has to be used. And the computer demands another writing strategy while the prepress file for the paper book becomes one of the several products of the computer – oriented project.
Spheres for Molding Characters
So I would like here to show you one of the possible ways to enter this domain. After the work on the Cell-Tissue-Body project (now already made with the “old” technology, see www.bioanim.com), I spent quite some time this year to browse the web in order to find an optimal technology for authoring the VR worlds. There is a lot of programs, and here I describe my personal choice.
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Fig.1. Modeling with Z-spheres. The top row shows how you create the first Z-sphere, then two other spheres attached to the original one. Finally this structure gets its polygon skin. The smoothness and polygon count of the skin can be varied.
The lower part of the picture illustrates the process of modeling an animal. After finishing the Z-sphere construct (the leftmost image), you add skin to it. There are shown three different skin resolutions in the second row. The skin can be painted simply on the model itself (you can also “stamp” there images if you like) and the mesh of the model can be sculptured by drawing with the cursor on it (the head detail with sculptured eyes and mouth).

When we want to do a virtual reality project we first need models of the objects. There are many tools for modeling, some of them free, some very professional and expensive. I have chosen here a tool that I like because it brings a new philosophy and a lot of fun at the work. This is Z-Brush (www.pixologic.com), which is somewhere between 2D painting tools like Painter of Photoshop and 3D programs like Maya, 3DSMax, Softimage or similar. For 3D modeling it is technically far less powerful as the just mentioned software and it provides no animation. But if you need relatively simple “organic” modeling (e.g. models of the animals, roughly shaped proteins or cells) this is the tool I suggest. Without much learning you will produce models that will make you fun at sculpting and then become useful in your VR world. For example, you produce sphere made of polygon mesh and “draw” on it with the mouse. This way the sphere surface gets a relief structure reflecting your strokes. At the same time or later you can also paint directly on the object. You can use a number of materials or you can “stick” on the surface the photographic texture. Another way of modeling is to use the Z-sphere technology as shown in Fig.1. So you can produce in minutes nice objects with few or lots of polygons – as you like. The results can look much nicer as shown in Fig.1. Here I tried to forget my knowledge about modeling and tried to sculpt and paint as a beginner would. 

Creations Dissolving into larger Worlds

After you have produced and painted your model, you can export it. In addition to export it as an image you of course can export it as 3D model in dxf or obj format. Only the obj format supports textures. If you need to create some other format like 3ds, I suggest that you use the free 3D modeling tool Wings3D (www.wings3d.com). It imports obj and exports 3ds and has also many other nice features. I think that one of the most important features of a future version of Z-Brush would be a 3ds export possibility.
The next stage of my work is the Discreet Plasma. It is relatively new software heavily based on the well – known 3DSMax (www.discreet.com). In fast it is a simpler version of 3DSMax, much cheaper as it and it does not allow photorealistic rendering. So if you are authoring for a movie company, this is definitely not the right choice, but if you want to create web3D of offline 3D project, it is an excellent tool. Of course you can model with it on a very high professional model and it is top in exact modeling of e.g. machines or houses or very complex models, where Z-Brush is weak. But it is difficult to learn this modeling because the program is so complex and professional. And producing textured models as shown in Fig.1 and Fig.2. is definitely much faster and simpler with Z-Brush as with Plasma also for those who master it. So you produce a model in Plasma or import it from Z-Brush. Then you add animation to the models which brings life to your scene. What kind of animation to choose depends on the desired result of your project. If your output is movie clip, then you can use anything. If you make a Flash project (about Flash and Shockwave/Director you get info on www.macromedia.com) then you cannot use textures in your animation. The dragonfly as seen in Flash is the lowest image on the Fig.2. If you intend to produce a VRML world you can produce very nice morphing animations. Plasma lets you to distort your objects in many ways and these animations can be impressively shown in a VRML Shout3D (www.shout3D.com) world. The main difference between VRML and Shout3D is that VRML requires a plugin for your browser, while Shout3D uses Java applets and needs no plugin. Shout 3D displays many of the VRML files. It is good that most animations produced by Plasma and exported to VRML format readily play also in the Shout3D. So my suggestion is to use on your web page Shout3D virtual reality worlds which all visitors can see and then invite them to install the Shockwave plugin (3MB large) which allows them to see Director virtual reality worlds and movies.
Macromedia Director is a program originally made for producing video clips. Now it has entered also into the virtual reality domain. It offers a relatively very high level of technology used in the VR worlds and of course all the possibilities for producing professional video clips. This allows you to produce in the same environment the interactive offline presentation with lots of data like big pictures, video clips and complex VR worlds while the simplified version of this can be published on the web. The benefit over VRML is that you can use particle systems, sounds and better textures. But most important of all – Director VR worlds use physical simulation (Havok dynamics, www.havok.com). The object collide, bounce, can be connected by invisible springs etc. This is no way good only for those who want to teach about the laws of physics. It is very valuable help for all because it makes animating the world much simpler. 
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Fig.2. A dragonfly enters the virtual reality world. It is first sculptured in the Z-Brush (above left). The semi – transparent circles are the “weights” which influence the shape of the dragonfly skin in order to produce the finished model as shown on the image above right. Then the model is imported into the Plasma and the bones are added to guide the animation of the insect (the gray image on the left). One of the possible exports from Plasma is the Flash output (the lower left image). The Flash output is a vector two - dimensional format (not a VR world!) which is useful if you want to display simplified drawings of your models. However, the file size of such an output is often not so small as advertised. Finally, the image on the lower right shows the dragonfly flapping with the wings and flying in the Director VR world. 

Communities Coaching VR Bricolage into Solid Engineering
You just rocket the model away and it starts to interact with the surrounding objects without writing any code about this… A sample world that I produced for our project LabFuture (www.labfuture.net) is shown in Fig.2.

However, the techniques described in the last paragraph require already some serious programming in the Director program language called Lingo. It is somewhere between Basic and Java. Not difficult to learn, but to produce a nice functional VR world it requires some time. The environment is very stable, much more as Plasma. I did not experience a single crash in such a way that it would not be possible to save the latest code. To overcome this last difficulty, it is necessary to produce several predefined behaviors dedicated to our use. They can then be simply dragged on the models and it works! So if you react to this initiative and we form a community, we could like in the Linux/GNU philosophy produce useful tools for all those, who do their scientific/educational work and would like to see their works of mind also in the virtual reality environment.
Recommendations for VR WWW-based Communities

http://www.bioanim.com

http://www.scn.org/ip/cpsr/diac/ 

http://go.owu.edu/~jbkrygie/krygier_html/lws/lws_context.html 

http://www.aptc.org.br/bol-pro7.htm 
Zbrush 3D modeling tool – www.pixologic.com
Plasma 3D authoring tool – www.discreet.com 

Wings3D 3D modeling tool - www.wings3d.com 

Macromedia Director multimedia and virtual reality tool www.macromedia,com
Havok physics simulation engine: www.havok.com
www.labfuture.net : School LABoratory anticipating FUTURE needs of European Youth (LAB@FUTURE: IST-2001-34204)
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