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Concept Construction




The Process
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# struts, # strings, Flat-packed Form:
connections Ordering of elements



Tensegrity Attributes

e Number of Struts
e Number of Springs
e Array of Connections




Tensegrity Attributes

e Number of Struts: 3
e Number of Springs: 9
e Array of Connections:

1(0,1),(0,2),(0,3),(0,4),(13),
(1,4),(1,5),(2,3),(2,4),(2,5),
(3,5),(4,5)]
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2D Model: Force-Directed Graph Drawing

e Repulsive forces between all vertices

: K
o repulsiveForce = ——— 5
_ o ~ distance
e Spring forces within springs
K

© springForce = —
p g _ distance — L
e Update positions

positionChange = timeStep x force

Michael ] McGuffin. “Simple algorithms for network visualization:
A tutorial”. In: Tsinghua Science and Technology 17.4 (2012), pp.
383—-398.




2D Model: Preserving Strut Length

e Determine equations from end points

o y=myx + by and y = mox + by

e Consider distance formula:

d= /(12— 21)2 + (y2 — y1)?
d=+/(z2 — 1) + ((mx2 4+ b) — Y1)

(221 + 2y1m — 2mb) £ /(=221 — 2y1m + 2mb)? + 4(1 + m?2)(d?

— % — yi + 2y1b — b?)

newxrs = 21+ m2)



More Examples




2D Model: Determine Intersections

e Determine equations from end points
o y=mix+ by and y = max + by
e Find x-intercept:

(@)

m1x+b1 — m2£6—|-b2
by — bs

mo — MMy

r =

e Solve fory

e Intersect if y in range of endpoints




The Process

3D Model:
Relative 3D coords

Tensegrity Attributes:

# struts, # strings, Flat-packed Form: Physical Tensegrity
connections Ordering of elements

2D Model:
Graph, intersections




Flat-Packed Form: Determine Ordering

Use coords from 3D simulation: ( Dm0 Yo Zn)

Z:m1$+b1 andz:mgx—I—bg

by — bo

mo — My

xlntercept =

(xIntercept — x1) * (y2 — y1)

newy =
Lo — 1
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The process

3 struts
9 strings
connection

matrix





https://docs.google.com/file/d/1IxW_zSSkC1jiHloIPwx9MXQ_bVpusvSg/preview

Future Work

e More physical verification.
e Automated creation of laser-cutting file.

e Transition to all laser-cutting, no springs.



