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Problem formulation

 “high-friction scenario, where kinetic energy is rapidly dissipated“
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Convex Hull



Function to minimize

1  if lying on a vertex
½ if lying on an edge
⅓ if lying on a face



Convex Hull and Gauss Map



Height of the center of mass



Finding the resting position

“Given some initial upward orientation     , a momentumless simulation 
of rolling amounts to rotating in the direction that most decreases 𝑈 until 

it is locally minimized, resulting in a stable orientation.”

?



Tracing inside a vertex’s image

“Pathlines of the                 vector 
field inside a vertex 𝑖’s dual image
are great arcs on 𝑆² emanating from 
a unique point      .”

Local maximum of the 
height of the center of mass



Tracing inside an edge’s image

to hull vertex

to hull vertex to hull face

to hull face



Tracing inside a face’s image
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Complete trace



Probabilities of resting configurations

p = ? p = ?

resting positionknown initial position

random initial position



Morse-Smale Complex
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Morse-Smale Complex
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(follows 
gradient)
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Morse-Smale Complex examples



Probabilities of resting configurations



Optimizing for target probabilities - 2D6



Optimizing for target probabilities - D3



Validation


