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I. Objectives

We intend to create an intuitive tool for the arterial flow application in the CAVE that addresses the needs of scientists. As Professor Peter Richardson noted, the artery application currently lacks a tool with which to view streamlines, pathlines, or steaklines in the flow. In response to this need, we will create such a tool. In order to implement an effective tool, we must modify the existing interaction tools, both physical and virtual. We will augment the pinch glove and the probe tools in a manner that will allow the user to control the tool with simple, natural gestures. We will also introduce sound into the artery application as a further intuitive tool with which to emphasize interaction choices and changes in the flow data. Finally, we claim that in order to make the artery application maximally useful, we must also make it comfortable for the user. We will achieve this level of comfort by implementing a visually and aurally pleasing environment of real-world textures and sounds.

II. Implementation
1. Streamline Tool

The streamline tool will appear in the CAVE as a bundle of streamlines, streaklines, or pathlines emanating from a plane. The streamlines will show the shape of the flow, while the plane will contain representations of data like velocity, pressure, or vorticity at its intersection with the streamlines. Changes in sound, like increase in frequency or pitch will correspond to and enhance visual representations  of changes in the data on the probe plane. The user will be able to move the probe plane along the flow to see and hear changes in the data along the streamlines at different places in the artery.

There are a number of design decisions regarding data representation on the probe plane that have yet to be resolved. We must decide whether to use a single plane to represent data on a single streamline, or on the whole bundle of streamlines. We will also experiment with using a texture and/or color mapping to represent data, as well as a system of miniature geometrical icons on the plane. We may also only represent a single variable at a time, or we may try to pack all the relevant variables into a single plane. Furthermore, we must decide which kinds of sounds will correspond to which variables (e.g. Geiger counter clicking sound for changes in pressure). Ideally, these experiments will yield multiple modes that the user can customize to fit his or her interests and interaction style.
2. Interaction Kit

Our artery application will require only the use of an augmented pinch glove for interaction. The glove will provide a much more intuitive interaction interface than the current wand interface, since the user will use natural gestures rather than unwieldy, nitpicky, and hard to learn button pressing motions. In order to provide a greater range of intuitive gesturing than that currently available with the pinch glove, we will enhance the glove with an additional tracker at the tip of the index finger and a bend measure device on the thumb.

The “gun-hand” gesture will activate the streamline probe. Movement of the hand will then result in movement of the probe. Bending the thumb downwards will move the probe plane along the bundle of streamlines away from the user. Bending the thumb back up will move the probe plane towards the user. Additional gestures will allow the user to resize, drop, grab, or create new bundles as well.
3. Environment
All users of the artery application are far more accustomed to interacting with the real world than with any kind of virtual world. In fact, currently the virtual world of the CAVE can be tiring to work in for long periods of time for exactly this reason. We intend to make the CAVE more comfortable by implementing real-world colors, textures, and sounds in the environment of the artery application.
We will map a real-world texture to the wall of the artery to replace the less realistic wire mesh frame. We will also use a simple color map to represent data on the walls, rather than the more distracting and unrealistic polygons now in place. Furthermore, we will create a soothing sound environment that can emphasize arterial flow events like the pulse of the heart or the speed of nearby flow.

III. Conclusion

We will create a new tool for streamline visualization, make use of the aural sense to emphasize changes in data values and interaction choices, and improve the intuitive, comfortable quality of interactions and visualizations in the arterial flow application in the CAVE. We will ensure that our new version of the application is useful for scientists by periodically consulting with Professor Peter Richardson regarding design choices. Thus, we will create a useful, intuitive interface for the CAVE.
IV. Division of Labor

Deb: General Design
Eddy: Interaction Programmer

Aditya: Sound Programmer
Gisel: Sound Creator

Sean: Graphics Programmer
V. Weekly Milestones

Week 1: Design probe, enhance glove, make a sound play, design emphasis sounds for probe
Week 2: Design and implement wall, implement some glove gestures, link sounds with data, redesign/design more sounds
Week 3: Redesign and reimplement probe and wall, implement more glove gestures, link sounds to probe, design background sounds
Week 4: Finalize design and implementation
