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ABSTRACT



RELATED WORK



ANIMATED ELEMENTS

● The input to AnimationPak is a library of animated elements and a fixed container shape. 
● AnimationPak currently supports two kinds of animation: the user can animate the shape of each individual 

element and can also give elements trajectories that animate their position within the container.

https://www.youtube.com/watch?v=Y60xcp-EZOw

https://www.youtube.com/watch?v=Y60xcp-EZOw


ANIMATED ELEMENTS
● Spacetime Extrusion

● we first offset the shape’s paths by a distance ∆s, leaving the shape surrounded by a channel of negative space.
● Delaunay triangulation
● adding extra edges to prevent folding or self-overlaps during simulation 
● To extend the element into the time dimension, we now position evenly-spaced copies of the slice along the time axis.
● To complete the construction of a spacetime element without animation, we stitch the slices together into a single 3D 

object



ANIMATED ELEMENTS

● Animation
○ The results in this paper all use fewer than ten input elements



INITIAL CONFIGURATION



SIMULATION
● Repulsion Forces



SIMULATION
● Edge Forces



SIMULATION
● Overlap forces



SIMULATION
● Boundary forces



SIMULATION
● Torsional forces



SIMULATION
● Temporal forces



SIMULATION

● Spatial Queries
○



SIMULATION

● Slice Constraints
○ End-to-end constraint: A spacetime element must be present 

for the full length of the animation from t = 0 to t = 1.(Fig. a).

○ Simultaneity constraint: we compute the average t value of

 all vertices belonging to each slice other than the first and 

last slices, and snap all the slice’s vertices to that t value (Fig. b).

○ Loop constraint: (c)(d)



SIMULATION

●  Element Growth and Stopping Criteria



RENDERING
●  For our results, we typically render 500-frame animations.



IMPLEMENTATION AND RESULTS


