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Interactive cognition of higher dimension with VR 2
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14:00-14:30 #&A F#HE Shizuo Kaji (JUNKF)

Capturing the fourth dimension

We can recognise 3D objects displayed on a 2D screen. Then, can’t we get a sense of the fourth dimen-
sion using VR? We will discuss the ongoing project of our group to achieve 4D perception through HMD,
multi-projection, and interaction in the three space. We will present our Polyvision, a VR experience to
visualise objects in R%, and some experimental tasks to quantify how much information on 4D geometry

can be acquired by such a tool.

14:45-15:15 Marc ten Bosch (mtb design works, inc.)

n-Dimensional rotations using Geometric Algebra

In computer graphics quaternions are used as a representation of 3D rotations that is well-adapted
to interpolating between rotations. I will describe Rotors from Geometric Algebra, which generalize

quaternions to work in any number of dimensions.

15:30-16:00 HEH FHAK Yasunari Masuda (FHIGREE)
VR ZEROZEEDORRIBEICAV T-BRRFEDIRET
The Examination of Observation Method for Understanding the Shape Grasp of Polyhedron in the
Virtual Reality
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10:00-10:30 A TJ& 1R Haruo Igarashi (RAEHKY)
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4D Interaction System by Combining Projection and Cross Section
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10:45-11:15 Marc ten Bosch (mtb design works, inc.)

n-Dimensional rigid body dynamics

I present a formulation for Rigid Body Dynamics that is independent of the dimension of the space.
I describe the state and equations of motion of rigid bodies using geometric algebra. Using collision
detection algorithms extended to nD I resolve collisions and contact between bodies. I display four-
dimensional rigid bodies by taking a three-dimensional slice through them. I allow the user to manipulate

these bodies in real-time.

11:30-12:00 FiE 4T Hiroyuki Inou (FHIKY)

Visualization in complex dynamics in dimension two

Drawing pictures of the Mandelbrot set and Julia sets has been playing a very important role in the
study of complex dynamics. Many pictures of complex one-dimensional (real two-dimensional) objects
are drawn by putting a color in each pixel, but this method is usually not suitable when visualizing higher
dimensional objects. In this talk, we would like to explain some methods to visualize fractal objects in
complex two-dimensional phase/parameter spaces in complex dynamics, and the recent “discovery” made

by observation using VR.

14:00-15:00 &4 f#— Ken Anjyo (AT - V=T /" F—+T)b T b+ TIXRIL)
3RTCG ICLBHLBMETODRRIALRES

A note on visual perception of shape and motion with 3DCG
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Visual processing of color: Introduction to achieve 4D perception
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10:30-11:00 Marc ten Bosch (mtb design works, inc.)

Miegakure, a game that takes place in a four-dimensional world

I will show a portion of Miegakure, a game in development where you see and move around a three-
dimensional slice of a 4D world. The slice can be rotated. The game generalizes our 3D world into a 4D

world. Each level is about a consequence of being able to move in 4D space.

11:15-11:45 A & Keigo Matsumoto (RFIKY:)
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Walking the Mobius Strip - Extending Redirected Walking into the 3rd Dimension

Redirected walking (RDW) allows a user to walk around a large virtual environment (VE) in a small
real space by manipulating the user’s position and orientation. In previous research on RDW, many
researchers have focused on manipulating position and yaw directions in planar space. However, little
has been learned about redirection in the vertical or pitch/roll directions. We proposed a new RDW
technique to achieve pitch and roll redirection, and we used this technology to enable walking on a 3D
model of a Mobius strip in a VE. We want to discuss 4D experiences using these RDW techniques in

this session.
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