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Assignment #1 Questions

1. What is the subject of your proposed virtual world?

My subject is the force/form relationship between the turbulent stellar magnetic field of the sun and the plasma of the sun's photosphere.  The results are elegant and powerful explosions on the sun's surface in the form of coronal loops, solar flares, and coronal mass ejections (CMEs).

2. What mood, feelings, and/or emotions will you try to evoke in a viewer experiencing this world?

I'd like to use the broad zooming capability of the CAVE to first evoke the size and scope of the natural structures at work.  Once the viewer has a sense of the scale of the magnetic field, he or she will be able to better appreciate the magnitude of the force—namely, the immense potential energy contained in the coiled, twisted, straining, ready-to-burst-at-any-second, toroidal field of “flux ropes.”

3. How can visual form be given to abstract forces or energy principles?

Motion can be conveyed by arrows or other symbols, although one should be careful about using an element like arrows too much.  A picture full of thousands of arrows is less effective than something more cohesive like a vector field.  Repetition is also a powerful way to show motion in lieu of actual animation.

4. What are some basic natural forms, and how does the character of their form relate to natural forces?

Nathan Cabot Hale says most natural forms are instances of two primary forms, magnetic fields and orgonomes.  The magnetic field in particular is an elegant example of a form the illustrates the interplay between several forces: an outward force and a symmetric, inward force, pulling the shape into a delicate but strong balance.

5. What is the role for movement in your concept design?

Twofold.  First, the magnetic field, the source of coronal phenomena, is in a “toroidal” state of constant motion and flux.  This is the energy that gives rise to coronal loops, which are sweeping and elegant structures.  They rise and enlarge gradually from the surface of the sun, while—at much faster speeds—hot plasma races through the loop from one end to another along the magnetic path.

6. What are some examples of linked forms in nature: forms from different realms (atmospheric, liquid, plant, organic, earth, energy) which have analogous character?

The parallels between swirling weather patterns, like hurricanes, and cosmic structures like galaxies are fascinating to me because they are on such different scales but obey the same basic laws of physics.  A single large magnetic field can also have similar effects on different smaller scales, from the surface of the sun to the aurora borealis it causes in the polar atmosphere of the Earth.

7. If we are to convey the sensation of flying or swimming, how can the arrangement of forms in relation to the viewer's point of view, create a dynamic sense of place, an invitation to explore, a quality of engagement, comfort, awe, or another emotional or physical quality.

Creating a physical narrative is a powerful way of conveying scope and realism.  In my visualization, I built several versions of a coronal loop at different stages of its expansion parallel to each other, allowing the viewer to “fly” along the surface of the sun, not only seeing them in context next to each other but also in sequence, traveling through the loops themselves in an attempt to create a sense of awe and scale.

8. Does your world fit within the "real" space of the Cave (8x8x8 ft) or does it extend beyond the walls?

Far beyond.  My visualization takes advantage of the "infinite regression" aspect of the CAVE's zoom, starting on a large, macro scale (that of the whole sun) and zooming in to one particular force/form interaction (a single magnetic interaction) as a case study.

9. What did you choose to depict with 2D imagery? Why?

I used slides to portray the cross-sections of 3D structures such as coronal loops and the magnetic field where it crosses the surface of the sun.  This allowed me to take advantage of 2D structure of imported imagery in an intuitive way and to add symbols and glyphs to a single “slice” of a structure.  The turbulent surface of the sun was also much more powerfully-evoked with ribbons mapped with a custom pattern than simple monochromatic ribbons themselves.

10. What did you choose to depict with 3D painted form? Why?

The "twisted rope" of the sun's magnetic field was particularly hard to convey in a 2D medium and is suited to the 3D painted form of the CAVE.

11. Did you have any trouble logging in?

No.  But the rules on what you're allowed to change your password to are bizarrely restrictive.

12. Did you have any trouble running CavePainting?

On one occasion the CAVE shut off abruptly on me.  There didn't seem to be any immediate cause, and it never happened again.  I believe I was painting ribbons at the time.

13. Did you learn how to change colors? Change brush stroke types?

Yes.

14. What discussion question do you have from the Cave paper?

I'm curious as to several issues that the CAVE paper concludes are unresolved as of the date of publication…and, indeed, still seem to be unresolved.  The issue of taking promotional pictures of the CAVE is an interesting problem, as they are inherently incapable of conveying much of the experience without post-manipulation.  But there may be some techniques of "Photoshopping" to enhance CAVE photographs and document the 3D experience without intentionally deceiving the viewer.

Other shortcomings of the CAVE have not been resolved in the last 15 years, despite the continuing evolution of the technology in industry.  Wireless controllers capable of comparable action are obviously available, such as the Wii Remote, and projector calibration/polarity control has evolved considerably, suggesting that the adoption of simpler and less-cumbersome polarized glasses may be feasible now.  Such techniques would also address the cost issue.

15. In this assignment, what worked, what didn't work, and how would you change it? (briefly)

I'd love to have been able to add additional light sources beyond the two default light sources.  Also, the one thing missing from an otherwise excellent introduction to the CAVE was a more detailed description of how to zoom.  It took me a long time to realize that zooming was occurring in relation to the ball controlled by my left hand, and that I should only move my right hand while zooming.

