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ATTER

1. P
rogram, T

ransform
, Sense
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what is
 a fo

ld?  w
hat is

 ori*
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ori  
    = fo

ld / fo
lding

ori +
 kami  =

 origami

ori +
 ro

bot  =
 oribo

ori +
 *    = fo

lding anything



sci
en
ce

co
de

ext
eri

or

exp
an
d

co
ntr

act

int
eri

or

matt
er

art

4

    Nature of F
olding
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scale

we find fo
lds at e

very scale
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what fa
ctors of fo

lding do 

we research?
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program

code/contro
l th

e way fo
rce changes 

materia
l shape.
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2
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1 2 3 4 5 6 7

VERTEX (X,Y,Z)
(4,0,0)(0,0,0)(2,1,1)(4,0,0)
(4,2,0)(0,2,0)(2,1,1)(4,2,0)
(3,1,0)(7,1,0)(5,2,1)(3,1,0)
(7,1,0)(3,1,0)(5,0,1)(7,1,0)
(5,0,1)(3,1,0)(4,0,0)(5,0,1)
(5,2,1)(4,2,0)(3,1,0)(5,2,1)
(2,1,1)(3,1,0)(4,2,0)(2,1,1)
(3,1,0)(2,1,1)(4,0,0)(3,1,0)
(6,0,0)(5,0,1)(7,1,0)(6,0,0)
(5,2,1)(6,2,0)(7,1,0)(5,2,1)
(1,1,0)(2,1,1)(0,2,0)(1,1,0)
(2,1,1)(1,1,0)(0,0,0)(2,1,1)
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transform

to change dim
ensions

fro
m 2D to

 3D to
 4D
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1D 2D 3D 4D
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sense 

expand th
e fu

nctio
n of tr

ansform
abilit

y 

through computatio
n & in

teractio
ns
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Oribotic
s as a case study:

    1
. O

rib
otic

s 

 2. P
rogram-abilit

y

 3. Transform
-abilit

y

 4. Sense-abilit
y
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1. O
ribotic

s: A
 field of 

research concerned with
 

the fa
bric

atio
n of ro

botic
s 

with
 fo

ld programmed 

surfa
ces.



Oribotic
s [la

boratory]

2005, M
elbourne

Oribotic
s [la

boratory]

2005, M
elbourne

Orib
otic

s
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2005: lo
w complexity

 (h
and 

made & designed), s
ome 

longevity
 issues, n

atural fo
rm

.

1. 



Oribotic
s [n

etw
ork]

2007, M
elbourne

Orib
otic

s

19

2007: h
igher fo

ld complexity
 

(computer d
esigned, m

achine 

scored), r
emaining lo

ngevity
 

issues (p
lastic

 paper), 
natural 

form
, m

ateria
bilit

y of p
aper 

(crumples).

1. 



Oribotic
s [fu

turelab]

2010, Linz

Orib
otic

s

20

2010: h
igh fo

ld complexity
 

(computer d
esigned, la

ser 

scored, p
leated), n

o lo
ngevity

 

issues 1.7Milli
on fo

ld&unfolds 

(pleated polyester), 
interactiv

ity
 

is in
tuitiv

e. Seamlessness.

1. 



Orib
otic

s

21Oribotic
s [th

e fu
ture unfolds]

2010, M
elbourne 2010: seamless (in

terio
r s

cale 

of fo
ld). P

olyester d
oes not 

crumple. R
elatio

nship to
 nature: 

biomim
etic

 design.

1. 



Oribotic
s [th

e fu
ture unfolds]

2010, Tokyo

Orib
otic

s
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2010: R
elatio

nship to
 nature: 

biomim
etic

 design, geometric
 

dome, enviro
nmental in

fluence 

on th
e viewers fra

me.

1. 



Orib
otic

s

1. 
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More:

matth
ewgardiner.n

et

vim
eo.com/m

atth
ewgardiner

facebook.com/orib
otic

follo
w th

e research

 
> Progress updates appearin

g re
gularly
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Matth
ew Gardiner

ORI* CODIN
G 

FOR M
ATTER

2. Fold M
apping, Fold Prin

tin
g
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2. Fold M
apping

System fo
r m

apping a 

folded unit a
cross a th

ree-

dim
entio

nal surfa
ce.

new geometries

 
> Complex Folding

> Relatio
nship to

 Nature

Relatio
nship to

 Nature, T
he Fold



Fold M
apping

2. 
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New geometries re
quire

 

new m
ethods: Fold 

Mapping is a unit b
ased 

method fo
r a

lgorith
mically 

generatin
g fo

lded surfa
ces.



Fold M
apping

2. 

27



Fold M
apping

2. 
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new geometries

 
> Complex Folding

> Relatio
nship to

 Nature

> The Fold, Fold/U
nfold > Shape Change



Fold M
apping

2. 
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Fold M
apping

2. 

30



Fold M
apping

2. 

31

new geometries

 
> Complex Folding

> Relatio
nship to

 Nature

> The Fold, Fold/U
nfold



new geometries

 
> Complex Folding

> Relatio
nship to

 Nature

> The Fold, Fold/U
nfold

Fold M
apping

2. 
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Fold M
apping

2. 

33



Fold M
apping

2. 

34



new m
aterials

 
> Longevity

> M
ateria

bilit
y

> Complex fo
ldabilit

ynew m
aterials

 
> Longevity

> M
ateria

bilit
y

> Complex fo
ldabilit

y
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3. Fold Printin
g

The process of p
rin

tin
g 

a rig
id fo

ld patte
rn on a 

flexible m
embrane.



new m
aterials

 
> Longevity

> M
ateria

bilit
y

> Complex fo
ldabilit

y

Fold Prin
tin

g
3. 
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New M
aterial p

rocesses

enable ra
pid prototyping 

and productio
n of fo

lded 

surfa
ces.



BAO BAO // M
IYAKE

Fabric
/M

esh flexible  

+ rig
id bonded plastic

Fold Prin
tin

g
3. 
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new m
aterials

 
> Longevity

> M
ateria

bilit
y

> Complex fo
ldabilit

y

Fold Prin
tin

g
3. 
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Textile
 electroplatin

g

Wearable M
etal O

rig
ami

Tine de Ruysser (P
hD @ RCA)

Electro
plated te

xtile
s (b

espoke 

process)



3D fo
ld printin

g

3D prin
t fo

lded patte
rns

onto te
xtile

s.

(lim
ite

d by prin
ter s

ize)

new m
aterials

 
> Longevity

> M
ateria

bilit
y

> Complex fo
ldabilit

ynew m
aterials

 
> Longevity

> M
ateria

bilit
y

> Complex fo
ldabilit

y

Fold Prin
tin

g
3. 
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new m
aterials

 
> Longevity

> M
ateria

bilit
y

> Complex fo
ldabilit

ynew m
aterials

 
> Longevity

> M
ateria

bilit
y

> Complex fo
ldabilit

y

Fold Prin
tin

g
3. 
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Resin printin
g

‘Screen prin
tin

g’ re
sins fo

lded 

patte
rns onto te

xtile
s, especially 

non-woven te
xtile

s such as fe
lt.

(lim
ite

d by screen size)



oribotic
 surfaces

 
> Tim

e > Fold/U
nfold

> In
teractiv

ity

> Seamlessness

41

4. Soft R
obotic

s

Fabric
atio

n of soft a
ctuators 

fro
m composite

s of e
lastic

 

and non-elastic
 m

ateria
ls.



Soft R
obotic

s
4. 
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Soft R
obotic

s

Elastomeric
 orig

ami

Martin
ez, R

. V
., F

ish, C
. R

., C
hen, X

., &
 W

hite
sides, 

G. M
. (2

012). E
lastomeric

 Orig
ami: P

rogrammable 

Paper-Elastomer C
omposite

s as Pneumatic
 

Actuators. A
dvanced Functio

nal M
ateria

ls, 22(7), 

1376–1384. doi:10.1002/adfm
.201102978



oribotic
 surfaces

 
> Tim

e > Fold/U
nfold

> In
teractiv

ity

> Seamlessness

Soft R
obotic

s
4. 
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Pineapple m
uscle

Air-
tig

ht v
alve in

 th
e shape of th

e 

folded ananas-patte
rn, expansion 

and contra
ctio

n is sympathetic
 to

 

shape of fo
lded patte

rn.
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Fold

Prin
t

Fold

Prin
t

ORI*
ORI*

Fold

Map Fold

Map

Soft

Robotic
s


