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Design process example
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Works-like prototypes
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Many iterations




Contributions

Identified useful high-level functional relationships
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Identified useful high-level functional relationships

Interactive tool for creating works-like prototypes



Proposed system
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2. Optimisation




Axis-alighed cuboids
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Generating parts
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Generating parts

Shao et al. 2013



Joints
—e rotation axis = sliding vector e—e double pivot

"
.‘
-

(a) hinge (b) sliding joint  (c) sliding hinge (d) double pivot



o—e rotation axis




2. Sliding joint

— sliding vector




3. Sliding hinge

—e rotation axis = sliding vector




4. Double pivot

e—o double pivot
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B covering face MM covered face




1. Cover
B covering face W covered face
M

@ Box(7*)

Box(78)
COV€7’(FA,FB,M,],@) BO-X(FA)I < BOX(FB)Z
F* covers F” Box(F"), 2 Box(F"),
M : a corresponding faces graph Box(F"), < Box(F"),

J(O) :the set of joints and parameters  Box(F*) > Box(F"),
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Box(f"), = Box(f;"),
Box(f"), = Box(f"),
BOx(sz )r — BOx(f:sA )l






Fit(P",p",J,0)
P* fit inside p”

J(O) : the set of joints and parameters

Box(P"), =2 Box(p®), Box(P"), < Box(p®),
Box(P* ), = Box( pB ), Box(P* ), < Box( pB)t
Box(P* ), = Box(p”®), Box(P") + < Box( p”) ;
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FA FA
1 - : the set of supporting / supported faces
FS M : a corresponding faces graph
- J(©) :the set of joints and parameters
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FluSh(anfB%’a@)
4, f" - the two faces that are flush

J(®): the set of joints and parameters



Specifying functional relationships
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Double pivot joints go wrong

Type Normal Revolule s




Double pivot joints go wrong

Type Normal Revolule s




Double pivot joint constraints
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Double pivot joint constraints

Position constraint
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Motion constraint



1. Position constraint

(xf—xf‘)-(xz—xB):O



2. Motion constraint




2. Motion constraint
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2. Optimisation




Part and joint optimisation
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subject to functional constraints



Part and joint optimisation
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Cavities




Cavities

Joint geometry




Cavities
Joint geometry

Gaps







Results

Fabricated Prototypes
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Fabricated Prototypes




Limited part and joint types



Limited part and joint types

Few functional relationships
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