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This Semester

o Rotations Demo

o Chaotic Attractors ODE Solver



Rotations

* Exploring IUPUI’s Daniel Ramras’ paper “How
efficiently can one untangle a double-twist?

Waving is believing!”
* Nullhomotopy in SO(3)

— Dirac belt trick
— Philippine candle dance



More formally...

* Double twist can be given by the mapping:

D(s,t) = (1-2cos* ssin(¢/2)) + I(sin(2s)sin>(¢ / 2)) + K (cos s sin?)

where0<s<m/2and0<t<2n

o [??7? K???
* Rotations can be conveniently described by

quaternions
e 4D complex numbersr+xI+yJ+z K where

["=J"=K*=1JK =-1






Throw Up Simulator (TUS)

* Implemented these rotations in Unity and
Oculus Rift

F ’

* Feel free to test out your stomachs after the
presentation



ODE Solver

e Solves ODEs in real time with user-selected
initial conditions

— LEAP motion

* Approximates solutions using a fourth-order
Runge-Kutta method

e 15 chaotic attractors

— Lorenz, Rossler, to name a few



“Strange” Attractors

\/
v&,

The Three-Scroll Unified Chaotic
System Attractor (tsucs1)

X=(z-p)x—dy X=a(y—x)+0xz

j/=(5x+(Z—/f)y y=§y_xz

. _Z__ 2 2 3 .
i=y+oz-2 (x"+y ) +ez7)+E&zx z=PBz+xy—€ex’

Courtesy of ChaoticAtmospheres on DeviantArt



ODE Footage
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== Future Plans

 Moduli spaces with Jack Love
 Hyperbolic geometry?
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Stick around to experience the Rift




