Three Dimensional Modeling of a Virtual Medical Office in a Medical Area
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Abstract: - The main objective of this paper is to provide information on the development of an interface for a Virtual Medical Office, for application in a specific medical area. Apart from the tree dimensional modeling of the virtual environment, a humanoid figure will be mapped and applied to the navigation in the Virtual Medical Office. The system itself supports three different levels of users: the specialist, the patient and the student, and will have the interface developed for VRML application, so it can be accessible in the World Wide Web. In addition to the modeling of the human shape, other medical domains will also have their proper systems mapped, so that the Virtual Medical Office may become increasingly complete in terms of general medical information.
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1. Introduction

The application of computing technologies has been reaching remarkably valuable solutions for both medical learning and clinical support. However, most approaches fail when trying to combine interactivity and visual resources in a satisfactory manner. In order to overcome this problem, the use of virtual reality technologies is probably the most effective way to provide an extremely rich and attractive environment to the user.

The work focuses the development of a three dimensional interface for a Virtual Medical Office. Since the interaction will involve softwares processing 3D scenes at the computer screen only, it will be a non-immersive application. The purpose of this system is to provide access for three different levels of users: the patient, the specialist, and the student. As a consequence, the interface should be adapted for each category of user [1].

Activities start with the modeling of the Virtual Medical Office environment and the human shape. This humanoid representation is called an avatar. At present, all modeling is being done with the Art of Illusion software, a development tool that allows conversion to VRML language. 

The VRML language is a file format for describing 3D objects and worlds [2]. It stands for Virtual Reality Modeling Language, is independent of platform, and several viewers for the format are available today for free download in the World Wide Web.

Following, the content will consist of the materials and methods used in the project. After that, some comments will be made concerning results obtained and, to conclude, some final considerations on the theme.

2. Materials and Methods

2.1 Softwares and languages for virtual reality

It is worth emphasizing that virtual reality can be defined as immersive or non-immersive. When it comes to immersion, additional hardware technologies such as head mounted displays are used. However, our work is based on non-immersive tools only, which displays virtual worlds on the computer screen by using softwares as viewers [3] [4].

When modeling a three dimensional surface, it is strictly necessary to have a powerful software available, since the complexity of a respectable model demands a wide range of tools.

The software chosen was Art of Illusion [5], which is a free, open source 3D modeling and rendering studio. It is written entirely in Java, and should be usable on any Java Virtual Machine, which is compatible with JDK 1.1 or later. Among the features of this software are subdivision surface based modeling tools, skeleton based animation, a graphical language for designing procedural textures and materials, and many others [6].

As a matter of fact, one of the main reasons for choosing the Art of Illusion Software was the easy conversion to the VRML format. Since one of the intentions of the project is to have the system accessible through the World Wide Web in the future, VRML is the best technology we have available to accomplish such goal.

The VRML language allows the user to communicate

2.2 The Modeling Process
Modeling such elaborate shapes is usually done in a very careful and complex procedure. Minimal details of the object to be modeled are usually mapped point by point. 

Therefore, the work starts with a simple shape like a sphere or a cube. Each of these primitives must be converted to a triangle mesh, which means that it will still have an almost identical appearance, although its shape will now be composed of a collection of dots connected by edges. This will result in a number of small triangle shapes. The faces formed by the edges could be filled or not. Each triangle can be split into two or more, which will cause the dots and edges to multiply, and the object becomes more and more complex.

When viewing the shape bidimensionally, it is possible to move the dots in the plan and keep their third axis constant, which will help to keep adequate alignment [6].

In addition, before converting the objects to triangle meshes, an expert user is able to modify the shape by using tools adequate for this purpose, bringing it as close as possible to the real model. This way, it becomes less painful to shape the model in the triangle mesh fashion. 

On the other hand, sometimes it is possible to eliminate this long process if the structure to be modeled is not very complex. In such cases, a simple combination of primitive shapes with adequate texture and lightning can produce a good result, apart from making the scene much more faster to load, demanding less work from the interpreter. A good example of this would be the modeling of the Virtual Medical Office room, which is composed of objects with basic shapes, including roof, walls and floor. 

Additional details, such as lightning and textures, can also be defined for the interface. When a 3D program is used, the rendering, which is an enhanced visualization of the scene, is usually very rich and makes use of several features unavailable in VRML. 

2.3 Applying the Interface to Medical Areas

After the modeling of the avatar has been finished, the humanoid will be used as the basis for connecting future applications. So far, two medical areas were chosen for application in the project in such manner: cardiology and mastology. Both will receive full attention from specific researchers and adequate organs and systems will be also modeled in order to achieve desired integration. 

At this point, it is possible to introduce a proper definition of the interface as a whole. The scene is basically a virtual environment, which consists of a room resembling a Medical Office. An avatar is be the main focus of the room, which will be lying on a characteristic bed, with adequate lightning above it.

By clicking on the human body, the opacity property of the avatar is changed, thus causing it to become almost transparent. As a consequence, it is now possible to see the domains which he can access, like a heart for example. As the user clicks on the desired area, he will be taken to a new scene, which automatically displays the chosen domain in a closer view.

In order to build such integration of virtual worlds, VRML allows the insertion of several files in a single main scene. It is possible to remain in an environment  while inserting and removing other objects.

Apart from interface navigation, the development of the system for Virtual Medical Office is proposed as follows [1]:

After logging into the system, the user can be identified and is now treated in the adequate level by the Intelligent Tutor System (ITS).  If he is a patient, he has the opportunity to post information in a database to be analyzed in the future and learn about a certain part of his body, probably the one actually in treatment. However, if the user is a specialist, he has access to the patients database and manages all usual clinical procedures. Finally, if it is a student, there will be a session with guided lessons in the tree dimensional environment.

Apart from that, the user is able to walk in the room and has total freedom of distance and watching angles, apart from interactivity with certain objects, which will execute determined action.

A special function will be available for the specialist, which will be a Hybrid Expert System (HES), which will help on the diagnosis of diseases. This system is under development in several projects, and the researchers responsible are actually interacting with those responsible for the interface in question

3. Results

At present, the project is still in the first phase, which involves the study the main features of virtual reality and the research of specific softwares in the area. However, several scenes have already been modeled in the program Art Of Illusion [5], and among them are the first preliminary models of the avatar and the Virtual Medical Office environment (fig. 1 and 2). 

[image: image1.jpg]



Fig. 1
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Fig. 2

4. Final Considerations

Virtual reality is still considered a brand new area in computing, since there is an incredible amount of applications possible which remain unexplored. 


New ideas are being considered for improving the system just described. One of the suggestions is the division of the human body in several layers, which would represent a system each (circulatory system, neural system, etc.). Once selected by the user, one of the systems would be visible by reducing the opacity of the avatar skin, by the time the other systems would be automatically turned invisible. Alternately, there could be a way for the user to control the transparence of all layers individually, so that they can see two domains at once, being provided a more general view of the situation and being able to analyze the interaction between systems.


In addition to that, the system would get a new dimension with the proposition of a great physical database for each person. In the future, when all systems get mapped, properly modeled and linked, with their functions adequately implemented, a new style of medical treatment would be introduced. No longer would the systems of our bodies be analyzed in isolation, but their interaction on the whole would be considered, making the treatment much more efficient.
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