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Bubble: How it Works

® Sphere Model — Set of Vertices and Edges

® Vertex
Position
Normal

Velocity
Average Velocity — average “neighborhood” velocity

Home Position — vertex “home” resting position

®Edge
Pair of vertex indices
Home Length - initial edge length
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Bubble: How it Works

Deformation — apply forces to update model

® Vertex
Position
Normal Multi-Step Process...
Velocity
Average Velocity
Home Position

®Edge
Pair of vertex indices

Home Length
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Bubble: Deformation

® Step 1 — Updating the Velocities

® Adjust based on spring forces
® “Homeward” force
@® “Outward” force
@ “Edge” force (i.e. elasticity)

foreach vertex

vel += HomeForce( home — pos )
vel += OutwardForce( normal )

foreach edge
vert[v0].vel += EdgeForce( vert[v0].pos — vert[v1].pos )
vert[v1].vel += EdgeForce( vert[v1].pos — vert[v0].pos )
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® Step 2 - Filter Velocities
® Compute Average Velocities
®Apply Filter— vel =0.9 * vel + 0.1 * avg

® Step 3 — Update Positions
® Step 4 — Apply Drag to Velocities

® Step 5 — Compute Normals
®lterate over all triangles, use cross-product of edges
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Bubble: Poking

® Requires Instantaneous velocity update

® Find closest point to “pick ray”
®Eye Pos: (0,0,0)
@®Pick Ray: (screen_x,screen_y, -near)

® Apply inward pulse force based on distance
p.vel += PulseForce( distance( closest.pos, p.pos) )

where PulseForce(d) = k, * Pow( d, -20 )
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® Step 2 - Filter Velocities
® What happens if we don’t filter the velocities?




