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Outline

m Overview & Issues
m Early history

m Examples
Categorised by issue
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Today’s presentations

m Li, Chau, Chen, Wang
m A prototype system for developing two- and three-dimensional shape grammars

m  Trescak, Esteva, Rodriguez
m  Shape grammar interpreter for rectilinear forms

m Hoisl, Shea
m A 3D spatial grammar interpreter applet

m Jowers, Earl
m QI - ashape grammar interpreter for curved shapes

m Ertelt, Shea
m  Shape grammar implementation for machining planning

m Jowers, McKay
m  Shape grammar implementation with vision

m Correia, Duarte, Leitao
m  MALAG: a discursive grammar interpreter for the online generation of mass customized housing
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Challenge

We want conceptual design tools that
support designers’ ways of thinking and
working and enhance creativity, e.g.
offering design alternatives difficult or not
possible without the use of such tools.
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Shape grammars

Initial
shape
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Emergence
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Conceptual design tool requirements
DCC 2010 workshop notes

m Ease of use m Entity identity vs.
m Modeling capabilities emergence
m Visualization capabilies ~ ® Entity linkages
m Multiplicity m Abstract objects
m Flexibility m Diagram support
m Simultaneity m History and Design
= Environment Space exploration
= Semantics m (Re)generativity
B L e e = R SR - N,



SG implementation research

m Representations & algorithms
geometry, other design attributes, control

m User interaction/interface
m Specific design problems
m Integration into design process
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|ssues
Gips 1999

Interface

Parametric grammars

Subshape problem

Curved elements

Representations

Extensions to SG

‘Proof of concept’ vs. production software
The ‘big enchilada’ or ‘one piece at a time’

© N o O bk DR

http://lwww.shapegrammar.org/implement.pdf

Shape grammar implementations: the last 36 years l{(
Design Computing & Cognition workshop, 11 July 2010 AALBORG UNIVERSITY

L ]
ad:mt
DEPARTMENT OF ARCHITECTURE, DESIGN & MEDIA TECHNOLOGY



" J 1

ldealised general SG implementation
Chau et. al (2004)

Subshape recognition and emergence

Shape recognition under Euclidean transformations
Parametric shape rules

Shape recognition for parametric grammars

3D shapes

Curvilinear basic elements

Intuitive user interface

Aesthetic measures for ranking & selecting designs
Surfaces and solids

Unambiguous interpretation of designs to physical
realisation

Chau H H, Chen X, McKay A, de Pennington A, 2004, “Evaluation of a 3D shape grammar implementation”
in Design Computing and Cognition '04: Proceedings of the First International Conference on Design
Computing and Cognition Ed J S Gero (Kluwer, Dordrecht) 357-376
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SG system tasks
Gips 1999

1. Generation (design)

2. Parsing (analysis)

3. Inference (grammar construction)
4

CAD program for SG development
(designer’s aid)
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History of implementations

m Early work (1970s & 80s)
Primarily general interpreters

m Middle period (1990s & early 2000s)

Broader work includes systems for specific design
problems

Work includes systems that don’t support emergence
m Past decade: broad mix

General interpreters

Specific implementation issues

Specific design problems

Shape grammar implementations: the last 36 years l(( ad'mt
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Implementations
Chau et. al 2004
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Shape
emerge
Name Reference Tool(s) used nce 2D/3D
1 Simple interpreter Gips 1975 SAIL? No 2D
2 Shepard-Metzler analysis Gips 1974 SAIL? No 2D/3D
Conventional
3 Shape grammar interpreter Krishnamurti 1982 language Yes 2D
Krishnamurti and
4 Shape generation system Giraud 1986 PROLOG? Yes 2D
5 Queen Anne houses Flemming 1987 PROLOG No 2D
6 Shape grammar system Chase 1989 PROLOG Yes 2D
7 Genesis (CMU) Heisserman 1991 C/CLP(R)3 No 3D
8 GRAIL Krishnamurti 1992 Yes 2D
9 Grammatica Carlson 1993 No
10 Stouffs 1994 Yes 2D/3D
11 | Genesis (Boeing) Heisserman 1994 C++/CLP(R)® No 2D/3D
12 | GEdit® Tapia 1996 LISP* Yes 2D
13 | Shape grammar editor Shelden 1996 AutoLISP Yes 2D
Implementation of basic
14 | grammar Simondetti 1997 AutoLISP No 3D
Piazzalunga and
15 | Shape grammar interpreter Fitzhorn 1998 ACIS Scheme No 3D
16 | SG-Clips Chien et al 1998 CLIPS No 2D/3D
Java/Open
17 | 3D Shaper Wang 1998 Inventor No 3D
18 | Coffee maker grammar® Michalek 1998 Java No 2D/3D
19 | MEMS grammar Agarwal et al 2000 | LISP 2D
20 | Shaper 2D’ McGill 2001 Java No 2D
U,; shape grammar
21 | implementation Chau 2002 Perl Yes 3D
L]
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Shephard-Metzler analysis
Gips 1974

Purtern Becogmpon  Pergamon Press 1974 Vol &, pp. 89199, Printed in Great Britun

A SYNTAX-DIRECTED PROGRAM THAT PERFORMS A
THREE-DIMENSIONAL PERCEPTUAL TASK*

James Gips
260 South Sycamore Avenue. Los Angeles. California 90036, US.A.

(Received 14 February 1974)

INTEGER PROCEDURE SAME_DR_MI (INTEGER ARRAY EQUIV); EE
BEGIN Fig. la). Llnedmwlugspoﬂmymgldenlmlcbjm[s rotaied
INTEGER 1. MIMUSAXES. DIFFAXES: in picture plane.

MINUSANES — DIFFAXES — 1,

FOR 1—1. 2 3 DO
BEGIN
IF ABSEQUIV[I]) = | THEN DIFFAXES — DIFFAXES + 1, [ '
IF EQUIVLI] < 0 THEN MINUSAXES — MINUSAXES + 1: | . ' ;
EMD; Fig. lib) Lime drawings poma.y]ng |dmucalnbjems rotsted Huls 9 ]| I —— ' :
IF (MINUSAXES = 1)+ (MINUSAXES = 3 ! ! ! :
THEN RETURN (IF DIFFAXES = 2 THEN SAME ELSE M) B g ot by e ot b e ! e e eee J
ELSE RETURMN (IF DIFFAXES = 2 THEN M1 ELSE SAME); ‘@ ) o Fie.?. Cont
END:
Shape grammar implementations: the last 36 years K( ad'mt
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Simple interpreter

Gips 1975

Interdisciplinary

Systems Research
Interdisziplinare

10 Systemforschung

James Gips:
Shape Grammars
and their Uses

Artificial Perception, Shape Ger
and Computer Aesthetics

IF INVERT # O THEN OLDX « -OLDX;
IF THETA # O
THEN BEGIN

TEMP « OLDX # COS(THETA) - OLDY * SIN(THETA); : s a0 e oty
OLDY « OLDX * SIN(THETA) + OLDY # COS(THETA);

NEWX « SCALE *+ OLDX + XDIS;
NEWY « SCALE * OLDY + YDIS;

’/'_ interactive construction
of shape grammar
(Section 3.1.2.1)
.
Q
Gn |—)retum to

system

generate shape toc level n

(Section 3.1.2.2)

—

r> display line drawing

of painting
(Section 3.1.2.3)

\
Qf [x

T A
N N
output plot create and evaluate
file of line output painting
drawing for image file using
XGF of painting aesthetic
(Section for later system
3.1.2.3) display (Section
(Section 3.2)
3.1.2.8)

monitor
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INTERNAL REPRESENTATION

wertaz : ¥

uw
$%%
83§

shaps | wdts yais seale @ invert

1 -0 100 Loy 22 2

shape | xfis ydis seale ®  umvers
1 -1e6 189 .75 e
z w06 1% .75 nst
3 106 =53 .75 228t
& -106 =53 .75 135' @

o oo

Pigure 39a, Urfor=. Colors are black, blue, red, light blue,
and white (darkest to lightest) in the final
painting,

Pigure 39b. Variaticns.

Pigure 39, Urform and variations, Computer dilsplay.
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SGI

Krishnamurti 1982

SGI: An Interpreter for Shape Grammarcs

1. Who has referenced
Krishnamurti’s 1982 report in o
their papers?

2. Who has actually seen the
report?

Ramesh Krishnamurti

Centre for Configurational Studies
Pesign Discipline

The Open Univeyrsity

Milton Keynes MK7 6AA

ENGLAND
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Command

Parameters

(. .- B
system moni mr_}-'-—\

run 5GI Q

SGI BHASE:
interactive definition
of shape grammars

I

G rules 4]

.

GEN PHASE:
interantive generation

of shapes
' ? F
A

P device R,

¥

print plot or generate next

photograph | current shape

current shape .
G

._ J
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display shape

line/point no.
[1ine/point no.}

[rule no.]

[rule no.]

[side]
frule no.)

production rules

Description

Activate and display the
indicated shape. The
subsequent commands refer
to this active shape

reset the deBugging switch

select the indicated line
(or point) as the Current
line (or point)

Pelete the current [or
indicated} line/point and
renumber if necessary

Enter a copy of the active
shape as a side of the
indicated shape rule. If

no rule number is supplied,
increment the highest rule
entered by 1 to give the new
rule number

Enter a copy of the left and
right rule shapes as the
indicated shape rule

Fetch a copy of. the indicated
side of the indicated shape
rule onto the active shape.
If no side is supplied, the
entire shape rule is fetched
ohto the rule shapes. If no
rule number is supplied, the
last rule entered is fetched

enter the Generation phase.
The indicated production rules
are the only shape rules that
can be referenced in the
deneration phase

(L
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SG Interpreter it

Implementation" Environment and Planning B:

Chase 1987 Planning and Design 16 215-242

% File Edit Format Search Eval

Ouery
fA Y"shapegrammar . pro” Consul ted. #f
yes
= initialize.
yes
7= start.

initial shape file: initial2.dbao
rules file: ruless. dba
f Consulting "initial2. dba™ */
JE "ipitial2. dba” Consul ted. #*/f
fF Consulting "rulesS.dog"” */
S "ruyless . dba” Consul ted. #/
yes
= redraw.
es
?— go.
Enter rule #: 5

Enter rule point 1: Dig = ¢24,48% Foung
Enter rule point 2: Dig = {42,485 Fowumng
Enter rule point 2: Dig = <49,24% Fawig
Fick shape point 1: Dig = <101, 150 Foung
Fick shape point 2: Dig = <200, 1502 Fiou
Fick shape point 3
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Interface/lnteraction

Shape grammar implementations: the last 36 years «{
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Grammar use & interaction
Chase 2002

Grammar system
development

Grammar application
{cderivation)

Design evaluation
Grammar definition

Interpretive mechanism Grammar evaluation

Grammar
transformation

Scenario 1 Designer: Full contral

Scenario 2 Developer Designer: Full control over grammar application

Scenario 3 Developer Designer: Fule and ohject selection Computer control

Scenario 4 Developer Designer. Rule selection anl Computer contral

Scenario 5 Developer Computer contral

Scenario G Computer. Full control

Chase S C, 2002, "A model for user interaction in grammar-based design systems"
Automation in Construction 11 161-172
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Grammar interaction
Chase 1987 & 2002

a) Manual mode {Scenario 2)

4, |n0

[ L Select 2 h’iples‘l I e
—® Select Fule of points Calculate ransform = oY
ves
Meve shape F Apply ruIeI

b} Seml-automatlc mode (Scenario 4)

r

Calculaks
distinguizhak|
frints

Calculate set
of ransfonms

no
— Select Pule 27
as

Store others | Selectone | Sek of Apnly Fule
if desired I f continue I hesy shapes PRl )

Shape grammar implementations: the last 36 years KL
Design Computing & Cognition workshop, 11 July 2010 AALBORG UNIVERSITY
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Rules Help

- Possibilities...
G E It Current Shape

Tapia 1996

Alternatives

] [
[ (]
abcd
! L !
|
Tatal number of transformations 2
. . Possibl
Tapia M, 1999, "A visual T | l ossible v |
implementation of a shape
grammar system" e
. :
Environment and Planning 3
B: Planning and Design
26 59-73
Shape grammar implementations: the last 36 years .
Design Computing & Cognition workshop, 11 July 2010 l(‘ ad'mt
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3D Shaper

Wang 1998

£ 3D Architecture Form Synthesizer, Version 1.1 E]@ & new - SceneViewer

3D Architecture Form Synthesizer M File Edit Miew Selection Editors Manips Lights WiewPoints Help
Block 1: Block 2: D|@|n| | = |?|k9| k

I_

Width 2 10 ﬂ

Length 40 40 L

Height o 10 %

Label ! B fod

Style Red Color ﬂ|Red Calor ﬂ ﬁ

s -Graduate . o @
-UseFile none.v none.fv

--Transfarm Block 2:

Rotate; ¥ s 0 Y ais: 0 Z axis: 0
Move; ¥ s 0 Y ais: 0 Z axis: 0

--Generate Desigh:
lterations: ] One Rule | Close Rotx Roty Zoom «| | || 36.0 Dolly
For Help, press F1

Wang Y, Duarte J P, 2002, "Automatic generation and fabrication of designs" Automation in Construction 11 291-302
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Shaper 2D

McGill 2001

25

]
74k

&ShaperZD [Z] O
File Help

5nap I Orne Rule ) Twen Rules (5 terations 12 IV I [ Lock Labels Color Certer

Spatial Relation 1 Rule 1 Design
=
m}
A
P

%.
|>

Spatial Relation 2 Rule 2 > A
(| .
m}
kY
i [ ]

McGill M C, 2002, "Shaper2D: Visual Software for Learning Shape Grammars", in Design e-ducation: Connecting
the Real and the Virtual, Proceedings of the 20th Conference on Education in Computer Aided Architectural
Design in Europe Eds K Koszewski, S Wrona (eCAADe, Warsaw) pp 148-151
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Designing With Vision

http://design.open.ac.uk/DV

Shape grammar implementations: the last 36 years
Design Computing & Cognition workshop, 11 July 2010
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SG & Tangible Augmented Reality
Chen et al. 2009

Ohbject
Manipulaton
Confusion| .. Manpulston
Reduce ~Tmage

(Effects)

Test
(Comparator)

Increase Communication

Indrvidual
Memary /

Tangible User Interface

Irrage
Fomatiog 2+

Object x‘“‘*)

(Physicality)

Concreteness

Imeage
(-GUSE*:I —, Famration_~
[ ]
f

Augmented Reality
(Visualization)

x Indvidual
Memory
B f 2 ;
\ifqual Access
interaction /(

)

Manipulation -~

Confusion

Reduce
(Effects)

Test

(Comparator)

Shared Space

f\
‘i-r—-\,__/ —— ™/ideo Camera for Projecior

Vertical Display

Manipulaton

On Objects

Computation
. {Context Server)
_'__,/l"\-.__r'
-~——" Manipulaiion
On Objects

Darr'rem far Tratklng

Chen | R, Wang X, Wang W 2009, "Bridging Shape Grammar and Tangible Augmented Reality into

Collaborative Design Learning" in Proceedings of the 2009 13th International Conference on Computer
Supported Cooperative Work in Design (IEEE) 468-473
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Extensions
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Yingzao fashi grammar
Li 2002

Start over Backward Forward Show current ransformation Print derivation Window size  About Quit Playback in current transformation mode
4 ®
afoe o e o
o o a ® s e o o o °
I O O o | B A S | m M= R
> = > 3 > [ > = > 3
> 00 ook :> POC®O0O0OP = core0O0 corelF0OO0 :> creprO0O
. a - o N a H o H o
A A A A A
&-rafter building Gratter building &-rafter building &-rafter building
a centrally divided centrally divided centrally divided ntral
Z-rafter beam in front 2-rafter beam in front Z-rafter beam in front
with 2 columns with 2 columns 2Z-rafter beam in bask Z-rafter beam in bask
with 4 columns
with 5 colum with & colum
FEBE FREREBE FREHEE FEBE FRREE
(o] Sl Sl iy il
e A=e gt ATtk itk
[ @YK @ik
ARk kT

Non-geometric | =~ |
attributes N EENE Y

. —_— -l
i E— —_ —_— — —_— — ——— —_— —_—l
] 0 A15 — il s
—_ —_ e 4 e

Li A I-K, 2002, "A prototype interactive simulated shape grammar”, in Design e-ducation: Connecting the Real and
the Virtual, Proceedings of the 20th Conference on Education in Computer Aided Architectural Design in Europe
Eds K Koszewski, S Wrona (eCAADe, Warsaw) pp 314-317
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QI (curves)
Jowers |, 2006, Computation with curved shapes:

Jowe IS 2006 Towards freeform shape generation in design, PhD

thesis, The Open University

a0l X

& QI - Conbeefin Cross, Mamgamai

ikl Sbipa

+ Cumers =l
[ %ce  RusMame|-Comen mm.l I Coritol Pobgors [ [Conkul Forid

I Ghoww Alpha

Curves Ctnde:
Keveod P |

= Fowid Bodpgrees 7 Contind Boais 8 A

“archand CorarL =] _ _ Rt |
l'““““"""""I _ilq 1 I
= Chews Rtk [ Opm ! Sam : SE 5 : [ 136
| - Curve Dietady: Curve Datgdr
| P M “h"wI. o et | [ioastPains ]| iA-=Tiri=] | ShowDwiak | ik firye | Showbilak]
™ CortmiPopgors [ ConndiPore (3 T8H |
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Parametric SG interpreter
Krishnamurti 2010

2 queenAnne_1209x731.swf (application/x-shockwave-flash Object) - Mozilla Firefox

File  Edit Wew History Bookmarks  Tools  Help

m = architecture frozen music ,| q

6 K c M fEY Q& | \j file: f§fD: [Documents/Conferences & papers/DCC10/Grammars workshop referencesfquesndnne_1209x731.swffqueeninne_1209:731. swf ﬁ:r -

[] Mast Visited P Getting Started 51| Latest Headlines '= SpeedTouch [ Scatt Chase &' BT HomeHub [ | A&U [ Strathclyde | Danmark || Weather || Online media || Maps |j English translatian ';.. Google Translate 6% Me »
R (5=ToolBar.EU e | V| B -0ginmn- Bienl- @ cor (Uper (8- =+ & G- @Bl o 1aec T wikipedis Search 28 vat Calculator | |+
| ‘: Architectural Quotations &3l ‘ |j DCC 10 5G implementation workshop a... || | ﬁ queendnne_1209x731.swf (appli... & | + -

-
ek

L

Constraints
isLeftHall{layout) 85 -
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i 4) 88
K™) RE.
ideF L3 B8

e TopFlatilayout) 82
!hal hwayC olumnHasDiningRoom layout)
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X Find: l:l - Mext W Previous &7 Highlight all [[] Match case
Dane G

+4 Start @ i
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Graph grammars

m Schmidt (from PhD 1995)
m Campbell

Shape grammar implementations: the last 36 years KL ad-mt
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GraphSynth ~

Campbell 2010

/ :.na
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Integration with design &
production processes

Shape grammar implementations: the last 36 years
Design Computing & Cognition workshop, 11 July 2010
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Design Synthesis & Shape Generation
MCKay et al 2007'08 http://mww.engineering.leeds.ac.uk/dssg

... we anticipate three intertwined cycles

Communication
between

the
The Shape

Synthesis
System

The
designer
designing

generating
shapes
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Design Synthesis & Shape Generation

McKay et al. 2007-08

rule 3‘_\ /ﬂrul: 17

5
rule 2\\

rule 7 rule 3
rule 15 V rule 10
rule 12

rule 14 1
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Design Synthesis & Shape Generation
McKay et al. 2007-08

ol

o] e levmies O & @ £ %

q o5 - fﬂlﬂ.l?;l- - [ Show |LeR . .‘
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Industrial strength interpreters
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Genesis-PhD

Heisserman 1991

main

I COm_x¥_{0s I I COm_y_pos P | v pos I I voLy_pos

W st _swsitoh_off
ul switch ot

spEeulrwitahuoff
|

Heisserman J, 1994, "Generative Geometric Design" IEEE Computer Graphics and Applications 14 37-45
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Genesis-Boeing

Heisserman since 1991
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EifForm

Shea from 1997

(¥} [+, y+dy)
o — = o — e —
Shape Modification Fnle

@*4@ b~

Size Modification Rule

4 4
? 1g4 311 3 ?
rule 3

N Z
A A A*A
N*E E*“N

T free poim:
®  fixed point
f  free line

Topelogy Modification Rules
Canopy/landscape
Planar truss grammar Py P

Shea K, 2002, "Creating Synthesis Partners" Architectural Design 72 42-45
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G Interpreter
patents

McCormick & Cagan 2006/9

http://www.freepatentsonline.com/7050051.html
http://www.freepatentsonline.com/7502511.html

Shape grammar implementations: the last 36 years
Design Computing & Cognition workshop, 11 July 2010

uz United States Patent

BleCormaek ¢ al.

LR TR
USIRFHIZE I B2

U57.502,511 B2
“Mar. 10, 2009

1oy Patent No.:
51 Pate of Fatent:

(54 SHAPE GHAMMAR INTERPRETER

(75} Iovemiprs: .{,;-Ir B Ml armaek. Mosgons, [0 [LSE
dvnaitsa Uagan. Mstongh, B 005]

(735 Assipaver Carnegie Mollon Uaiversity. Pitisbergh.

PAqus)

(%% Noiiee: Suhjert 1o any disckimer, thedemy ol ihis
padent ¥ extendod or pdwsiof under 35

TR 1T By

Clawmmer.
(2317 Appl Mo PHEOTIER
(22} WFiled: Ausm. 29, 2005

{65} Prior Pubfication Data
VS XOTOIGERO AL Dee 27, 2067

Relaicd U, applicaisn Dava

[83F Confnunimme ol !"bl!\'llblul N BRI Tl e
IZ21%6, which is o
o imakioasies of spplicison No. (2283903,
ikt o Jan, IR, 2080, new Pai. No, 7050054,

Jan. 24, 2002 oow Pat. Ne. 54

81y IntAl
GRS BG (200600
RGE S (200600
82y USOL. .
(583 l‘ulﬂlﬂ‘hullfm '.illﬂ."lll [S—

This pobewt §5 sigel Do o lepabal 0s-

5.133460 A TRE Waeret al.

AZERAE & WA Trewain)
BIAE A A9 Posplaetal,
i onred )

CUHER FUBLICATIONS
Agaraal f o~ A blend of dilfercat tastet: the fuoguags of sof-
Frmakers ™ Fryionment and Plansing B Manning and Besign,
FPE, vl 25, g 285 230,
Hentinued )

Friwary Evaaniner—Aaxnn W Caser
irdy Aorwy, Agend, or Fim—Jpocs Doy Pdward L.
Pesepshe

7 ABSTRACT

Poremeiric shaps recngnition is achiovod tweugh a deceny
possdion of zi.:p.:s mm a hieranchy of subshapes ondened by
Hieir & of coeh of the sub-
lh:lw&mnﬁ\ bally vt in the desipm <hups and Gwn
reganstrweted 1o Bem an instance of the entire shape. The
I-:u i hlrllh. llu:m!q ol nmh[h.u:l B speoilid by the

LLg hat come
ln.\.mmlluc:mr_ui'_nl :xymmw u.wwl..m The levels ok
i beranchy are defined o that ihe ined lines of
ot slispc are P Bawes that Hre deshymer inbombod ecily,
Theese most, i s e speciliiod i welae
tipnstootherTme seaments andibws erelarions. iF afwered will
sonipromiseiie deshgers intentions. Comemsely.ahe (owes
Bewck of vhe hicraschy, which pontains she least canstmined
Tire sognenis, oaly impfics 2 specific pomnentivity horwpan
Fine segments, necysskating a vasier seareh. The pamamcidc
L s rmnnum:) PRI R i h’]' e, o e B h
vt Tarst postorms shape oeiklosg wath an equaalent

S pplicsnion fils for pemplots scarch i

5] Referpnges Cimed
VLS, PATENT DEXCUMENTS

FIREHT A IS (ks
#77146% A SAOSE Wikkentmag

errightling phage ten chpckc ihoon igmBremaimes T
mriching wiith Fiz il cumed lmes, This approch Jus
advantages over st matihing dnmaensie polvgons invhat
i esr ek egulvalent surves with differiag damviersie
poizeons aswell as emengent shopes.

21 Clpims, 24 Prawing Sheets

(L

AALBORG UNIVERSITY

ad:mt

DEPARTMENT OF ARCHITECTURE, DESIGN & MEDIA TECHNOLOGY

42



" .

Specific design applications
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Specific design applications

m Product development
Coffeemaker (Agarwal & Cagan, 1998)
Dove (Chau, 2002)
Harley Davidson (Pugliese & Cagan, 2002)
Buick (McCormack et al., 2004)
Coca-Cola (Chen, 2005)
General shampoo bottle grammar (Chen 2005)

m Architecture
MALAG (Duarte 2005)
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Coffee maker grammar
Agarwal et al 1999
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Agarwal M, Cagan J, 1998, "A Blend of Different Tastes: The Language of Coffee Makers" Environment and
Planning B: Planning and Design 25 205-226
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MALAG

Duarte 2005

(ra ey

o P |
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I

i

Lasew LA [
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Duarte J P, 2005, "A discursive grammar for customizing mass housing: the case of Siza's houses at Malagueira"
Automation in Construction 14 265-275
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SGMP

Ertelt & Shea 2009

* SGMD - (S0 ]

JAb Fie Wew S OpDRG Wdos Pl
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Ertelt C, Shea K, 2009 "Application of shape grammars to planning for CNC machining", in Proceedings of the
ASME 2009 International Design Engineering Technical Conferences & Computers and Information in
Engineering Conference IDETC/CIE
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Recent general interpreters
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3D Interpreter
Chau 2002  gors

Chau H H, Chen X, McKay A, de Pennington A, 2004, “Evaluation of a 3D shape grammar implementation”
in Design Computing and Cognition '04: Proceedings of the First International Conference on Design
Computing and Cognition Ed J S Gero (Kluwer, Dordrecht) 357-376

Shape grammar implementations: the last 36 years m

ad:mt

49

Design Computing & Cognition workshop, 11 July 2010 AALBORG UNIVERSITY  DEPARTMENT OF ARCHITECTURE, DESIGN & MEDIA TECHNOLOGY



" J 50
SG development system

Main window
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Li, Andrew I-K, Chau H H, Chen L, Wang Y, 2009, "A Prototype System for developing two- and Three-

Dimensional Shape Grammars", in Proceedings of the 14th International Conference on Computer Aided
Architectural Design Research in Asia (CAADRIA, Yunlin, Taiwan) 717-726
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SGI (2)
Trescak et al. 2009
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12 contents %" search [l Bookmarks
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http://sourceforge.net/projects/sginterpreter
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Interactive 3D Spatial Grammar System
& Shea 2010

[ F* FreeCAD
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http://sourceforge.net/projects/spapper
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Shape Designer (v2

Wong et al. 2004-5 e

Consutt | Query

Mewe | CrDocuments and Settingsidaiveonst ELog ey pl
o= load_library('geometry' ).
s-dymamic]position/3).
c-dymamicelastposition/1 ).

init:-
asserta(position{0,0,0}).

preclear:-
retractall{position_,_, 17,
retractall({lastposition(_}).

create:-

geometry3dCinit, [1]),
nnnnn trw2dinvasta Tharl $vuall

< .

[ Reset DE ]I Consult rg [ Cpen ]

Mesne Save as..

conzulting .

completed.

Wong W-K, Wan-Ying Wang W-Y, Bo-Yu Chen B-Y, Sheng-Kai Yin S-K, 2005, "Designing 2D and 3D Shape
Grammars with Logic Programming" in the 10th Conference on Artificial Intelligence and Applications, Taiwan
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In conclusion...

m We still have a long way to go to make an impact on
Industry methods using grammar based approaches

m Areas with a lot of activity; maturity?
Representations

= Including extensions, e.g. curves, parametrics, non-geometric
attributes

Interfaces

m Promising areas
New methods of interaction
Integration w/design & production processes
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Demo timel
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