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Designing the Computational Image, Imagining Computational Design 
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Designing the Computational Image 
Imagining Computational Design
By Daniel Cardoso Llach

During the three decades following the 
Second World War, government investment 
in university research funded multidisciplinary 
projects to investigate the use of computers 
for manufacturing and design. Designing the 
Computational Image, Imagining Computation-
al Design explores this period of remarkable 
inventiveness, and traces its repercussions 
through the work of a selection of computa-
tional designers working today. 

The historical portion of the exhibition 
showcases previously unseen or little known 
photographs, high-quality reproductions, 
and films exploring the formative period of 
numerical control and computer graphics 
technologies between 1949 and 1976. It 
draws from archives and personal collections 
including those of the numerical control and 
Computer-Aided Design projects at MIT, The 
Architecture Machine group, the Computer 
History Museum, the Mathematical Laboratory 
at the University of Cambridge, UK, and the 
Institute for Physical Planning at Carnegie 
Mellon University, among others. It is organized 
in three sections. Software comes to matter 
shows how at the root of Computer-Aided 
Design research were concerns about machine 
automation and material production rather than 
concerns about representation, as is often 
understood; Structured images shows how the 
numerical structure of computational images 
enabled new kinds of formal manipulation in 
design, elicited new knowledge claims about 
the relationship between objects and their 
representations, and fostered visions for a 
realignment of the design disciplines around 
computational descriptions; finally, Interaction 
and intelligence shows how ideas about 
computation in design developed alongside 
contemporary discourses about cybernetics 
and Artificial Intelligence, re-imagining 

design as a collaborative endeavor between 
humans and machines. Further, interactive 
reconstructions of pioneering computational 
design systems and algorithms, such as Ivan 
Sutherland’s ‘Sketchpad,’ and the ‘Coons patch,’ 
offer access to material and sensual aspects 
of these methods.

The contemporary portion of the exhibition 
puts present-day experiments in computational 
design in conversation with these traditions. 
Shared strategies across projects include the 
creation of algorithms for the manipulation of 
matter and form; new interfaces for spatial 
capture; responsive artifacts; and approaches 
to designing and making where robots are 
imagined as agents of visual or tectonic explo-
ration. Produced by a selection of architects 
and other designers working today, these 
pieces blur disciplinary distinctions; challenge 
the separation between ‘image’ and ‘object;’ 
circumscribe new arenas for creative practice; 
and illustrate how the concept of design itself 
is in a state of flux, constantly re-imagined 
against its socio-material and technological 
substrates. 

Prior attempts to outline histories of the 
digital in architecture have usefully traced the 
adoption of these technologies by a subset of 
prominent architects during the 1980s and 
90s. Contrasting with these discipline-specific 
accounts, this exhibition illuminates computa-
tional design method’s multidisciplinary roots 
in postwar technology projects and explores 
their political, material, and aesthetic specificity. 
Situating contemporary design languages 
in relation to these broader historical and 
disciplinary frames, the exhibition showcases 
the confluence, during the second half of the 
twentieth century, of publicly funded tech-
nical innovations in software, geometry, and 
hardware with a cultural imaginary of design 
endowing computer-generated images with 
both geometric plasticity and a new type of 
agency as operative architectural artifacts. 

From the playful and exploratory to the utilitar-
ian and technical —and from historical archives 
to present-day practices— the materials on 
display illustrate how the expressive and func-
tional possibilities of a new medium challenged 
disciplinary boundaries, as well as dominant 
views on drawing, design, and creativity 
ushering new and ongoing formal languages, 
and intellectual debates. Highlighting shared 
practices, histories, and infrastructures that 
so far have remained distinct, they offer a 
perspective from which we might critically 
reconstruct the visual and intellectual histories 
of computation in design —and re-imagine 
their future.
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‘Mess’, Zach Lieberman, 2017. Openframeworks, Courtesy of the artist 
One of the United States’ foremost new media artists and educators, Zach  
Lieberman combines the development of new programming tools for creative 
exploration, with playful experimentation of time-based and interactive systems. 
The exhibition features a selection of Lieberman’s recent works developed using 
Open Frameworks —a C++ library he co-initiated and continues to develop— 
which illustrate his sophisticated understanding of (and playful engagement 
with) computational form, color, and geometry. 



In
te

ra
ct

io
n 

an
d 

In
te

lli
ge

nc
e

A
lo

ng
si

de
 th

e 
de

ve
lo

pm
en

t o
f n

um
er

ic
al

ly
 c

on
tro

lle
d 

m
ac

hi
ne

s 
an

d 
in

te
ra

ct
iv

e 
co

m
pu

te
rs

 a
nd

 d
is

pl
ay

s,
 n

ew
 th

eo
riz

at
io

ns
 o

f t
he

 d
es

ig
n 

pr
oc

es
s 

em
er

ge
d.

 D
ra

w
n 

fr
om

 a
rc

hi
ve

s 
at

 C
ar

ne
gi

e 
M

el
lo

n,
 M

IT
, a

nd
 C

am
br

id
ge

, 
m

at
er

ia
ls

 in
 th

is
 s

ec
tio

n 
ex

pl
or

e 
ea

rly
 v

is
io

ns
 o

f d
es

ig
n 

as
 a

 c
yb

er
ne

tic
 

fe
ed

ba
ck

 lo
op

 b
et

w
ee

n 
hu

m
an

s 
an

d 
m

ac
hi

ne
s.

 R
am

ifi
ca

tio
ns

 in
 a

rc
hi

-
te

ct
ur

al
 re

se
ar

ch
 in

cl
ud

e 
at

te
m

pt
s 

to
 c

od
ify

 o
r a

ut
om

at
e 

as
pe

ct
s 

of
 th

e 

pl
an

ni
ng

 p
ro

ce
ss

 w
ith

 m
an

ag
er

ia
l, 

ae
st

he
tic

, o
r s

oc
ia

l i
nt

en
ts

. T
he

 s
ec

tio
n 

al
so

 fe
at

ur
es

 d
oc

um
en

ts
 fr

om
 n

ew
s 

an
d 

po
pu

la
r m

ed
ia

 il
lu

st
ra

tin
g 

ho
w

 
co

m
pu

ta
tio

na
l d

es
ig

n 
re

se
ar

ch
er

s 
w

er
e 

no
t o

nl
y 

co
nfi

ne
d 

to
 th

ei
r l

ab
or

a-
to

rie
s,

 b
ut

 ra
th

er
 a

ct
iv

el
y 

sh
ar

in
g 

th
ei

r t
he

or
ie

s 
an

d 
se

ek
in

g 
to

 c
ap

tu
re

 th
e 

im
ag

in
at

io
n 

of
 th

e 
pu

bl
ic

 w
ith

 th
ei

r v
is

io
ns

 o
f d

es
ig

n.
 

M
at

er
ia

ls
 in

 th
is

 s
ec

tio
n 

in
cl

ud
e,

 a
m

on
g 

ot
he

rs
:

In
te

ra
ct

iv
e 

so
ftw

ar
e 

re
co

ns
tr

uc
tio

n 
of

 ‘S
ke

tc
hp

ad
,’ I

va
n 

S
ut

he
rla

nd
, S

of
tw

ar
e 

an
d 

H
ar

d-
w

ar
e 

20
17

 [1
96

3]
 R

ec
on

st
ru

ct
io

n 
by

 D
. C

ar
do

so
 L

la
ch

 in
 c

ol
la

bo
ra

tio
n 

w
ith

 S
. D

on
al

ds
on

O
rig

in
 s

to
rie

s 
of

 C
A

D
 ro

ut
in

el
y 

po
in

t a
t ‘

Sk
et

ch
pa

d’
 a

s 
th

e 
fir

st
 e

xa
m

pl
e 

of
 in

te
ra

ct
iv

e 
co

m
pu

te
r g

ra
ph

ic
s.

 T
hi

s 
in

te
ra

ct
iv

e 
so

ftw
ar

e 
re

co
ns

tru
ct

io
n 

us
es

 m
od

er
n 

pr
og

ra
m

-
m

in
g 

la
ng

ua
ge

s 
an

d 
ha

rd
w

ar
e 

to
 e

vo
ke

 s
om

e 
of

 th
e 

vi
su

al
, t

ac
til

e,
 a

nd
 e

rg
on

om
ic

 
as

pe
ct

s 
of

 th
e 

ex
pe

rie
nc

e 
of

 u
si

ng
 ‘S

ke
tc

hp
ad

’ i
n 

th
e 

TX
-2

 c
om

pu
te

r a
t L

in
co

ln
 L

ab
s 

in
 th

e 
ea

rly
 1

96
0s

.

FI
N

G
E

R
 F

IL
M

, R
ac

he
l S

tr
ic

kl
an

d,
 d

ig
iti

ze
d 

S
up

er
 8

 fi
lm

, 1
97

6,
 C

ou
rt

es
y 

of
 R

ac
he

l 
S

tr
ic

kl
an

d
‘F

IN
G

E
R

 F
IL

M
’ i

s 
a 

ci
ne

m
a 

ve
rit

é 
st

yl
e 

sh
or

t fi
lm

 d
oc

um
en

tin
g 

ea
rly

 re
se

ar
ch

 o
n 

in
te

ra
ct

iv
e 

di
sp

la
ys

 a
t T

he
 A

rc
hi

te
ct

ur
e 

M
ac

hi
ne

 G
ro

up
 a

t M
IT

. T
he

 fi
lm

’s
 o

rig
in

al
 

ap
pr

oa
ch

 to
 “n

ar
ra

tin
g”

 te
ch

no
lo

gi
es

 —
pa

yi
ng

 a
tte

nt
io

n 
to

 th
ei

r t
ac

til
ity

, t
he

ir 
m

at
er

ia
l-

ity
, a

nd
 th

ei
r s

om
et

im
es

 u
ne

xp
ec

te
d 

be
ha

vi
or

—
 s

ta
nd

s 
un

iq
ue

ly
 a

m
on

g 
th

e 
pi

ec
es

 in
 

th
is

 s
ho

w
, a

nd
 a

ls
o 

am
on

g 
pr

es
en

t-
da

y 
di

sc
ou

rs
es

 a
bo

ut
 te

ch
no

lo
gy

.

‘A
dj

ac
en

cy
 g

ra
ph

’ f
or

 F
ra

nk
 L

lo
yd

 W
rig

ht
’s

 D
ev

in
 H

ou
se

 p
ro

je
ct

, L
io

ne
l M

ar
ch

 a
nd

 P
hi

lip
 

S
te

ad
m

an
, D

ig
ita

l P
rin

t, 
20

17
 [1

97
4]

 R
ec

on
st

ru
ct

io
n

G
ra

ph
s 

of
fe

re
d 

m
at

he
m

at
ic

al
ly

-in
cl

in
ed

 a
rc

hi
te

ct
s 

a 
la

ng
ua

ge
 to

 d
es

cr
ib

e 
a 

bu
ild

-
in

g’
s 

fu
nc

tio
na

l a
rr

an
ge

m
en

t, 
w

ith
ou

t e
xp

lic
it 

co
m

m
itt

m
en

t t
o 

a 
sp

ec
ifi

c 
fo

rm
 o

r s
ty

le
. 

Th
is

 g
ra

ph
 o

f a
 h

ou
se

 d
es

ig
ne

d 
by

 F
ra

nk
 L

lo
yd

 W
rig

ht
 d

es
cr

ib
es

 th
e 

ad
ja

ce
nc

ie
s 

be
tw

ee
n 

th
e 

di
ffe

re
nt

 s
pa

ce
s 

in
 th

e 
ho

us
e.

 A
cc

or
di

ng
 to

 it
s 

au
th

or
s,

 L
an

d 
U

se
 a

nd
 

B
ui

lt 
Fo

rm
 S

tu
di

es
 d

ire
ct

or
 L

io
ne

l M
ar

ch
 a

nd
 re

se
ar

ch
er

 P
hi

lli
p 

St
ea

dm
an

,  
“[a

]d
ja

ce
nc

ie
s 

on
 b

ot
h 

flo
or

s 
ar

e 
sh

ow
n 

in
 a

 s
in

gl
e 

gr
ap

h,
 w

ith
 th

e 
st

ai
rc

as
es

 
de

no
te

d 
by

 z
ig

 z
ag

 li
ne

s.
 T

he
 g

ra
ph

 is
 n

ot
 p

la
na

r.”

Ill
us

tr
at

io
ns

 o
f g

ra
ph

-t
he

or
et

ic
 c

on
ce

pt
s 

an
d 

ar
ch

ite
ct

ur
al

 a
rr

an
ge

m
en

ts
, C

ha
rle

s 
Ea

st
m

an
, D

ig
ita

l P
rin

t, 
19

80
, C

ou
rt

es
y 

of
 th

e 
C

ar
ne

gi
e 

M
el

lo
n 

U
ni

ve
rs

ity
 A

rc
hi

ve
s

A
s 

th
e 

C
ar

ne
gi

e 
In

st
itu

te
 o

f T
ec

hn
ol

og
y 

be
ca

m
e 

C
ar

ne
gi

e 
M

el
lo

n 
U

ni
ve

rs
ity

, 
co

lla
bo

ra
tio

ns
 b

et
w

ee
n 

ar
ch

ite
ct

s,
 u

rb
an

 p
la

nn
er

s,
 s

oc
ia

l s
ci

en
tis

ts
, a

nd
 c

om
pu

te
r 

ex
pe

rts
 s

ta
rte

d 
to

 ta
ke

 p
la

ce
 u

nd
er

 th
e 

ne
w

ly
 fo

rm
ed

 S
ch

oo
l o

f U
rb

an
 a

nd
 P

ub
lic

 
A

ff
ai

rs
 (S

U
PA

) —
th

e 
pr

ed
ec

es
so

r t
o 

th
e 

H
ei

nz
 S

ch
oo

l. 
A

rc
hi

te
ct

ur
e 

an
d 

C
om

pu
te

r 
Sc

ie
nc

e 
fa

cu
lty

 m
em

be
r C

ha
rle

s 
M

. E
as

tm
an

 w
as

 ta
sk

ed
, i

n 
19

68
, w

ith
 th

e 
cr

ea
tio

n 
of

 a
 jo

in
t P

h.
D

. p
ro

gr
am

 b
et

w
ee

n 
th

e 
C

ol
le

ge
 o

f F
in

e 
A

rts
 (C

FA
) a

nd
 S

U
PA

 w
ith

 th
e 

go
al

 o
f d

ev
el

op
in

g 
“ri

go
ro

us
 m

et
ho

ds
 in

 a
rc

hi
te

ct
ur

e.”
 W

or
ks

 in
 th

is
 s

ec
tio

n 
ill

us
tra

te
 

so
m

e 
of

 th
e 

co
nc

er
ns

 E
as

tm
an

 a
nd

 h
is

 s
tu

de
nt

s 
ad

dr
es

se
d,

 in
cl

ud
in

g 
ex

pe
rim

en
ts

 in
 

la
yo

ut
 g

en
er

at
io

n 
fo

r a
ut

om
at

ed
 s

pa
tia

l p
la

nn
in

g;
 g

ra
ph

-t
he

or
et

ic
al

 re
pr

es
en

ta
tio

ns
 

of
 b

ui
ld

in
gs

; e
xh

au
st

iv
e 

en
um

er
at

io
n 

of
 a

rc
hi

te
ct

ur
al

 p
la

ns
; a

nd
 re

se
ar

ch
 in

to
 d

at
a 

st
ru

ct
ur

es
 fo

r m
an

ag
in

g 
bu

ild
in

g 
de

si
gn

. T
he

se
 e

vo
ke

 c
on

te
m

po
ra

ry
 d

ev
el

op
m

en
ts

 
in

 m
at

he
m

at
ic

s,
 a

nd
 a

ls
o 

w
or

k 
do

ne
 a

t c
en

te
rs

 o
f a

rc
hi

te
ct

ur
al

 re
se

ar
ch

 —
su

ch
 a

s 
th

os
e 

at
 C

am
br

id
ge

 a
nd

 M
IT

—
 w

ho
se

 w
or

k 
is

 a
ls

o 
on

 d
is

pl
ay

. 

Fo
r a

n 
ex

te
nd

ed
 d

is
cu

ss
io

n 
of

 th
e 

w
or

ks
 in

 th
e 

hi
st

or
ic

al
 s

ec
tio

n 
(w

ith
 a

 fo
cu

s 
on

 M
IT

), 
se

e 
C

ar
do

so
 L

la
ch

, D
an

ie
l. 

B
ui

ld
er

s 
of

 th
e 

Vi
si

on
: S

of
tw

ar
e 

an
d 

th
e 

Im
ag

in
at

io
n 

of
 D

es
ig

n.
 

R
ou

tle
dg

e,
 2

01
5.



C
on

te
m

po
ra

ry
 w

or
ks

Th
is

 s
ec

tio
n 

sh
ow

ca
se

s 
w

or
ks

 b
y 

a 
se

le
ct

io
n 

of
 a

rti
st

s,
 a

rc
hi

te
ct

s,
 a

nd
 

de
si

gn
er

s 
fr

om
 o

th
er

 fi
el

ds
 u

si
ng

 c
om

pu
ta

tio
n 

as
 a

 v
eh

ic
le

 to
 in

ve
st

ig
at

e 
ne

w
 fo

rm
al

, s
pa

tia
l, 

an
d 

te
ct

on
ic

 la
ng

ua
ge

s.
 R

at
he

r t
ha

n 
re

pr
es

en
tin

g 
pr

ac
tic

es
 w

id
el

y 
ad

op
te

d 
by

 in
du

st
ry

, t
he

y 
de

lin
ea

te
 a

 v
ar

ie
ty

 o
f e

xp
er

i-
m

en
ta

l a
pp

ro
ac

he
s 

w
hi

ch
 e

vo
ke

 th
e 

sp
iri

t o
f e

xp
lo

ra
tio

n 
an

d 
di

sc
ov

er
y 

of
 

th
e 

ea
rli

er
 w

or
ks

 o
n 

di
sp

la
y. 

Th
ey

 o
ffe

r i
ns

ig
ht

 in
to

 h
ow

 c
om

pu
ta

tio
n 

ha
s 

he
lp

ed
 d

es
ig

ne
rs

 d
ep

ar
t f

ro
m

 th
e 

st
ric

tu
re

s 
of

 a
rc

hi
te

ct
ur

al
 m

od
er

ni
sm

 
an

d 
st

an
da

rd
ize

d 
in

du
st

ria
l p

ro
du

ct
io

n,
 fo

st
er

in
g 

ne
w

 m
at

er
ia

lit
ie

s 
an

d 
vi

su
al

iti
es

 —
as

 w
el

l a
s 

ne
w

 ty
pe

s 
of

 m
at

er
ia

l r
es

po
ns

iv
en

es
s.

 F
ur

th
er

, t
he

 
pi

ec
es

 o
n 

di
sp

la
y 

sh
ow

 h
ow

 c
om

pu
ta

tio
na

l m
et

ho
ds

 h
av

e 
be

en
 u

se
d 

to
 

cr
ea

te
 n

ew
 ty

pe
s 

of
 e

ng
ag

em
en

t w
ith

 a
ud

ie
nc

e 
—

w
he

re
 ti

m
e,

 m
ot

io
n,

 a
nd

 
pa

rti
ci

pa
tio

n 
be

co
m

e 
th

em
se

lv
es

 d
ev

ic
es

 o
f a

es
th

et
ic

 e
xp

re
ss

io
n.

  

M
at

er
ia

ls
 in

cl
ud

e,
 a

m
on

g 
ot

he
rs

:

B
ai

rB
al

lie
t /

 K
el

ly
 B

ai
r &

 K
ris

ty
 B

al
lie

t  
(P

ro
du

ct
io

n 
Te

am
: Y

os
ph

in
e 

A
ng

, C
ha

o 
C

he
n)

,
G

.L
.O

. /
 G

ra
ph

ic
 L

in
e 

O
bj

ec
t 2

01
7, 

D
ra

w
n 

m
od

el
s,

 C
ou

rt
es

y 
of

 B
ai

rB
al

lie
t

A
 s

et
 o

f d
ra

w
n 

m
od

el
s 

ex
pl

or
in

g 
th

e 
co

nv
er

ge
nc

e 
of

 th
e 

vi
rtu

al
 a

nd
 p

hy
si

ca
l o

f t
he

 
dr

aw
n 

lin
e.

 T
he

 th
re

e 
ph

ys
ic

al
 m

od
el

s 
re

fe
re

nc
e 

w
al

l o
bj

ec
ts

 —
a 

sh
el

f, 
a 

pl
aq

ue
, a

 
ta

pe
st

ry
—

 w
hi

le
 a

lte
rn

at
in

g 
ro

le
s 

be
tw

ee
n 

th
re

e 
di

st
in

ct
 p

ar
ts

 —
a 

fla
t g

ra
ph

ic
, a

 th
ic

k 
lin

e 
dr

aw
in

g,
 a

nd
 a

n 
ob

je
ct

. T
he

 ro
le

 o
f w

ha
t i

s 
m

od
el

ed
, d

ra
w

n 
an

d 
di

sp
la

ye
d 

is
 

ex
pl

or
ed

 in
 v

irt
ua

l r
ea

lit
y 

an
d 

ad
ap

te
d 

fo
r t

he
 p

hy
si

ca
l r

ea
lit

ie
s 

of
 th

e 
ga

lle
ry

. I
t i

s 
a 

pr
oj

ec
t t

ha
t c

on
si

de
rs

 th
e 

ge
st

ur
es

 a
ss

oc
ia

te
d 

w
ith

 d
ra

w
in

g 
as

 a
 c

rit
ic

al
 p

ar
t o

f t
he

 
co

m
pu

ta
tio

na
l p

ro
ce

ss
.

Jo
se

ph
 C

ho
m

a,
 U

nt
itl

ed
, R

ob
ot

ic
al

ly
 c

ar
ve

d 
In

di
an

a 
Li

m
es

to
ne

 (2
9”

 x
 1

9”
 x

 1
5”

), 
20

16
, 

C
ou

rt
es

y 
of

 J
os

ep
h 

C
ho

m
a

C
ho

m
a’

s 
w

or
k 

in
ve

st
ig

at
es

 th
e 

pr
od

uc
tio

n 
of

 fo
rm

al
 a

nd
 m

at
er

ia
l e

ffe
ct

s 
th

ro
ug

h 
m

at
he

m
at

ic
al

 m
et

ho
ds

. I
llu

st
ra

tin
g 

th
is

 a
pp

ro
ac

h,
 th

is
 a

rti
fa

ct
 is

 a
 fu

ll-
sc

al
e 

ph
ys

ic
al

 
m

oc
k-

up
 o

f a
 s

m
al

l p
or

tio
n 

of
 a

 m
at

he
m

at
ic

al
ly

 d
er

iv
ed

 s
cu

lp
tu

re
 (1

2’
 x

 7
’ x

 6
’) 

en
tir

el
y 

de
fin

ed
 b

y 
th

e 
fo

llo
w

in
g 

eq
ua

tio
n:

 
  { 

(u
,v)

 | 
(9

/4
)P

I ≤
 u

 ≤
 (1

5/
4)

P
I,P

I ≤
 v

 ≤
 (7

/4
)P

I }
x 

=
 u

(s
in

(u
+

v)
co

s(
u)

); 
y 

=
 u

(s
in

(u
+

v)
si

n(
u)

); 
z 

=
 v

(c
os

(u
+

v)
)

D
an

a 
C

up
ko

va
, I

nd
et

er
m

in
at

e 
S

et
 0

03
. D

es
ig

n 
an

d 
Pr

od
uc

tio
n 

te
am

: M
ar

an
at

ha
 D

aw
ki

ns
, 

C
ol

le
n 

C
lif

fo
rd

, 2
01

7, 
C

ou
rt

es
y 

of
 D

an
a 

C
up

ko
va

Th
is

 ‘t
op

og
ra

ph
ic

al
 fl

ow
’ i

m
ag

e 
is

 c
ol

or
-c

od
ed

 a
cc

or
di

ng
 to

 e
ac

h 
lin

e’
s 

un
iq

ue
 id

en
-

tifi
er

 in
 th

e 
so

ftw
ar

e.
 M

ak
in

g 
th

e 
un

de
rly

in
g 

da
ta

 a
n 

ar
gu

m
en

t f
or

 v
is

ua
l e

xp
lo

ra
tio

n,
 

C
up

ko
va

 o
pe

ra
te

s 
on

 th
e 

nu
m

er
ic

al
 s

tru
ct

ur
e 

of
 th

e 
im

ag
e 

as
 a

n 
ae

st
he

tic
 d

ev
ic

e.
 

Th
e 

la
ye

rin
g 

of
 li

ne
s 

of
 v

ar
yi

ng
 to

ne
s 

w
or

ks
 to

 h
ig

hl
ig

ht
 th

e 
dr

aw
in

g’
s 

an
al

yt
ic

al
 

va
lu

e,
 a

nd
 it

s 
ge

og
ra

ph
ic

al
 a

cc
ur

ac
y, 

w
hi

le
 m

ak
in

g 
a 

ne
w

 la
nd

sc
ap

e 
vi

si
bl

e.

B
en

 S
ne

ll,
 U

nt
itl

ed
, T

w
o 

ph
ot

og
ra

ph
s 

20
17

. C
ou

rt
es

y 
of

 B
en

 S
ne

ll
 LI

D
A

R
 is

 a
 ra

ng
e-

se
ns

in
g 

te
ch

no
lo

gy
 ty

pi
ca

lly
 e

m
pl

oy
ed

 b
y 

th
e 

go
ve

rn
m

en
t a

nd
 

m
ili

ta
ry

 to
 s

ur
ve

y 
la

nd
 fr

om
 a

bo
ve

. B
y 

m
ea

su
rin

g 
th

e 
tim

e 
of

 fl
ig

ht
 o

f m
od

ul
at

ed
 

pu
ls

es
 o

f l
ig

ht
, d

ep
th

 c
an

 b
e 

ex
tra

ct
ed

 fr
om

 a
 s

ce
ne

, o
fte

n 
to

 v
er

y 
hi

gh
 p

re
ci

si
on

. 
H

er
e,

 S
ne

ll 
br

in
gs

 th
is

 d
ev

ic
e 

de
ep

 w
ith

in
 a

 b
am

bo
o 

fo
re

st
 in

 th
e 

B
lu

e 
R

id
ge

 
M

ou
nt

ai
ns

 o
f N

or
th

er
n 

Vi
rg

in
ia

. A
 s

in
gl

e 
ca

pt
ur

e 
el

ic
its

 a
 m

yr
ia

d 
in

te
rp

re
ta

tio
ns

 o
f 

th
e 

sa
m

e 
sc

en
e.

 S
om

e 
re

se
m

bl
e 

th
e 

w
or

ld
 a

s 
w

e 
kn

ow
 it

; o
th

er
s 

ar
e 

un
fa

m
ili

ar
, 

di
st

or
te

d.
 T

og
et

he
r, 

th
ey

 c
on

fig
ur

e 
a 

sp
ac

e 
of

 m
ul

tip
le

 o
pt

ic
s.

 A
s 

se
en

 th
ro

ug
h 

th
is

 te
ch

no
lo

gy
, t

w
o 

di
ffe

re
nt

 fo
re

st
s 

ap
pe

ar
 s

im
ila

r —
co

m
po

se
d 

of
 th

e 
sa

m
e 

ra
w

 
m

at
er

ia
l. 

Th
e 

ra
vi

ne
 b

et
w

ee
n 

th
es

e 
fo

rm
s 

is
 a

 s
pa

ce
 w

he
re

 th
e 

te
ns

io
n 

be
tw

ee
n 

th
es

e 
ne

w
 v

an
ta

ge
 p

oi
nt

s 
is

 re
so

lv
ed

.



Checklist
 
Contemporary Works

010 Clickspace, Machine 
Drawing Series, Jonah 
Ross-Marrs, 2015, Courte-
sy of Jonah Ross-Mars

011 Formations in Bodoni 
Baurer, Kyuha Shim, Video 
projection, Processing 
code, 2017, Courtesy of 
Kyuha Shim

009 Sketching with 
Mathematics: Variations of 
a dancing torus, Joseph 
Choma, 2017, Six 16” 
x 12” printed drawings, 
Courtesy of Joseph 
Choma

012 Untitled, Joseph 
Choma (designer) and 
Quarra Stone Company 
(fabricator), 2016, 
Robotically carved Indiana 
Limestone (29” x 19” x 
25”), Courtesy of Joseph 
Choma

002 G.L.O. / Graphic Line 
Object , BairBalliet / Kelly 
Bair & Kristy Balliet  (Pro-
duction Team: Yosphine 
Ang, Chao Chen), 2017, 
Drawn models, Courtesy of 
BairBalliet / Kelly Bair & 
Kristy Balliet

005 Untitled, Ben Snell, 
2017, Two photographs, 
Courtesy of Ben Snell

001A Abstraction II 
(Unsmooth), Andrew 
Heumann, 2011, 
Digital drawing (12” x 12”), 
Courtesy of the Andrew 
Heumann

001B The 11-House / 
1.8%, Andrew Heumann, 
2016, Digital drawing (12” 
x 12”), Courtesy of the 
Andrew Heumann

001C Ayo, Andrew 
Heumann, 2017, 
Digital drawing (12” x 12”), 
Courtesy of the Andrew 
Heumann

001D Four Fights, 
Andrew Heumann, 2017, 
Digital drawing (12” x 12”), 
Courtesy of the Andrew 
Heumann

008 Curves Created in 
Two Dimensions, Unrelated 
on Paper, Carl Lostritto, 
2017, Ink on paper. Gel 
pen and vintage Hewlett 
Packard 7475A plotter 
(11” x 11”), Courtesy of 
Carl Lostritto

007 Otto, Jürg Lehni, 
2014, Video documenta-
tion of Otto: Brushless DC 
motors, chalk tool head, 
sprung steel reels, cables, 
custom made controller 
and software, Courtesy of 
Jürg Lehni 

013 A Taxonomy of Com-
munication, Jürg Lehni in 
collaboration with Jenny 
Hirons, 2016, Robotic 
chalk wall-drawings of 
variable scale, Courtesy of 
the SFMOMA

003A Indeterminate Set 
003: Information, Effect, 
Interaction. 003.1 | Flow 
Duration, Dana Cupkova, 
2017, Lenticular Print. 
Design and Production 
team: Maranatha Dawkins, 
Collen Clifford, Courtesy of 
Dana Cupkova

003B Indeterminate Set 
003: Information, Effect, 
Interaction. 003.2 | Object 
Landscape, Dana Cupkova, 
2017, Inject Print. Design 
and Production team: 
Collen Clifford, Thomas 
Sterling, Courtesy of Dana 
Cupkova

003C Dana Cupkova + 
Daragh Byrne, Indetermi-
nate Set 003: Information, 
Effect, Interaction. 003.3 
| Sentient Object, 2017, 
Concrete cast, Elec-
tro-mechanical hardware, 
Thermochromic paint. 
Design and Production 
team: Dan Cascaval Josh 
Gy Kim, Ammani Nair, 

Courtesy of Dana Cupkova 
and Daragh Byrne

006 10x10 cubes with 
random lines, Cube with 
curves, Icosphere ink, Ink 
sphere, 3d blob / contour 
travelers add energy, 3d 
blob / movement study, 
Puffball, More trails, 
2016-2017, Zach 
Lieberman, Digital videos 
and images, Courtesy of 
Zach Lieberman

004 Meshy, Golan Levin, 
1998 [revised 2017], 
Software on interactive 
tablet. Courtesy of Golan 
Levin

MIT Libraries, Institute 
Archives, and Special 
Collections

Software comes to matter

1004 Method of De-
scribing a Cone; Methods 
of Describing a Sphere, 
Douglas T. Ross, Digital 
Print, 1960

1005 Methods of 
Describing Cutting Tools, 
Douglas T. Ross, Digital 
Print, 1960

1001 Drawings of a 3-D 
volume subdivided into 
discrete parts, Unknown 
author (possibly Donald 
F. Clements), Digital Print, 
c. 1953 

1002 APT Drawings, 
Donald F. Clements, Digital 
Print, c. 1953

1003 Handwritten 
notes on the Parsons 
Milling Machine proposal, 
Unknown (likely authors: 
Robert Marsh, William 
Pease, or Gordon Brown), 
Digital Image, 1949

1022 Photograph of Ste-
ven A. Coons and Douglas 
T. Ross, Photographer 
unknown, Digital Print, c. 
1960 

1023 Photograph of Ste-
ven A. Coons and Douglas 
T. Ross (II), Photographer 
unknown, Digital Print, c. 
1960

1030 Proposal for 
the Investigations in 
Computer-Aided Design 
for Numerically Controlled 
Manufacturing Processes, 
Servomechanisms 
Laboratory, Digital Image, 
1959

1032 Draft of the first 
Computer-Aided Design 
funding Proposal to the US 
Air Force, Douglas Ross, 
Digital Image, 1959

1024 Handwritten notes 
about design by Steve A. 
Coons, Steven A. Coons, 
c. 1964

1027 Draft of the article 
‘Design and the Computer’, 
Steven A. Coons, 1962

1028 Handwritten notes 
by Steven A. Coons to 
Robert Mann on music, au-
tomation, and authorship, 
Steven A. Coons, c. 1962

1029 Handwritten notes 
by Steven A. Coons on 
Computer-Aided Design, 
Steven A. Coons, 1960

1006 and 1008 ““Modifi-
ers-Minor Section” (left); 
“Geometric Definitions” 
(right)”, Douglas T. Ross, 
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“Timothy E. Johnson, MIT 
CAD Group”, Digital Print, 
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at the MIT Project MAC, 
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1053 Response of a 
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Donald D. Weiner and 
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Lillian Schwartz and Ken 
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unknown, Digital Print, c. 
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Cambridge CAD Group*
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Multipatch model and 
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metal last, A.P. Armit and 
A.G. Flutter, Cambridge 
CAD Group, Digital Print, 
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1089 Multipatch model 
and numerically machined 
metal last, A.P. Armit and 
A.G. Flutter, Cambridge 
CAD Group, Digital Print, 
1971 
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parameter settings and 
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Cambridge CAD Group 
Digital Print, 1972 
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CAD Group, Digital Print, 
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Group, Digital Print, 1972 
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Group, Digital Print, 1973 
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Photographer unknown, 
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1090 Interactive software 
reconstruction of the 
‘Coons Patch’, Steven A. 
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Reconstruction by 
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collaboration with Scott 
Donaldson
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struction of ‘Sketchpad’ 
by Ivan Sutherland. 2017 
[1963]. Reconstruction 
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in collaboration with Scott 
Donaldson
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1021 Pictures Drawn by 
the Whirlwind Computer 
APT II and APT III 
programs , Douglas T. 
Ross, Digital Print, 2017 
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of cutting tools and 
materials”, Douglas T. 
Ross, Digital Print, 1958, 
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of the block form of 
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(architect: Mies van der 
Rohe), by the subtraction 
of volumes from a notional 
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out of three cubes. 
Lionel March and Philip 
Steadman, Digital Print, 
1971, Reconstruction

Interaction and Intelligence

1048 Adjacency graph 
for Frank Lloyd Wright’s 
Devin House project, 
Lionel March and Philip 
Steadman, Digital Print, 
1974, Reconstruction

Personal Collections
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1034A Freehand Curve 
Sketching, Timothy E. 
Johnson at MIT Lincoln 
Labs, Digitized 16mm film, 
1967, Courtesy of Timothy 
Johnson

1034B Surface Gener-
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1967, Courtesy of Timothy 
Johnson

1046 Stick Models, Paul 
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Video, 1975, Courtesy of 
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Experiment, Timothy 
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1049 First page of ‘The 
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media, 1975, Courtesy of 
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1050 Nicholas Negropon-
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