
  

  
 

 

 

 

 

1.  

1.1  

(Zevi, 1981; Liu, 1996)

Zevi(1981) (

1-1) Schon(1992)

 

 

  
1-1.Bruno Zevi  (after Zevi, 1981) 

 

 

3500BC-1500 2D

( 1-2)

(Vitruvius) < >(Vitruvius, 1960)

2D

2D

 

 

 

Filippo brunelleschi 2D

( 1-3)(Million, 1994)

Brunelleschi

2D 3D (Liu, 1996)

2D
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(Liu, 1996; Smith, 2004)  

 

 
1-2. 2D  1-3. 2D   

 

 

1900 Antoni Gaudi

Colonia 10

Estereo Estatica( 1-4) (1:10000 )

Casa Milla, Colonia,

40

( 1-5) “ ”(organic architecture)

(Collins, 1960; Futagawa and Borras, 1997) 

 

    
1-4.Estereo Estatica  1-5.Casa Milla   

 

1920 Erich Mendelsohn (Potsdam) A. Einstein

(Einstein Tower, 1920-24) ( 1-6)

Erich Mendelsohn

( 1-7)

(shipbuilder)

(Von Eckardt, 1960; Zevi, 1982; Barkow, 1998) 
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1-6.  1-7.   

 

1930 Rudolf Steiner (Second Goetheanum, 1925-28)

( 1-8) ( 1-9a,b)

( 1-10a,b)

“ ”

(Steiner, 

2003) 

 

   
1-8.  1-9a.Rudolf Steiner   

 

1-9b.  1-10a.  1-10b.  

 

1950 Le Corbusier

(Chapel of Notre Dame at Ronchamp, 1951-53)( 1-11)

( 1-12a,b~1-13a,b) (Corbusier, 1956; Herbert, 1992) 

 

   
1-11.  1-12a.  1-12b.   
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1-13a.  1-13b.   

 

20 Eero Saarinen 1956-62

(Trans World Airlines, TWA Terminal, Kennedy Airport, 1956-62)

( 1-14)

--

( 1-15)

( 1-16)

 

 

    
1-14.TWA Terminal, 1956-62 1-15.    

  
1-16.  

 

1960 John Utzon (Sydney Opera House, 1957-1973)

( 1-17) ( 1-18)

17

( 1-19) Utzon

Utzon

(

1-20) John Utzon

(Fromonot, 1998; Murray, 2004) 
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1-17.  1-18.   

   
1-19.  1-20.  

 

 

1990 Frank Gehry

( 1-21)

CAD/CAM CAM 3D digitizer

CAD ( 1-22a,b) CAM RP

CNC ( 1-23a,b~1-24) CAD/CAM

Gehry (Bilbao Guggenherm 

Museum) CNC Gehry CAD/CAM

(Lindsey, 2001; Ragheb, 

2001; Friedman, 2002) 

 

  
1-21.  1-22a. 3D digitizer 1-22b.   
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1-23a. RP  1-23b.LOM  1-24.RP  

 

Frank Gehry 

CAD/CAM

AleppoZone CAD/CAM 

(Liu et al., 2002) ( )

CAD/CAM

CNC milling ( 1-25a,b)

CNC ( 1-26) CAD/CAM

( , 2005) 

 

   
1-25a.CNC milling  1-25b.  1-26.  

 

 

1.2  

2D

3D (Porter and Neale, 2000; Ryder et al., 2002; Breen et al., 2003; Smith, 

2004) 3D

Abbo(1996) 3D “ ” (spatial characteristic)

Porte and Neale(2000)

3D 3D

(Smith, 2004) 3D “ ”

 

 

 

3D

1. 

(maquette) (hand-make physical model)

(scaled model) (Porter and Neale, 2000; Smith, 
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2004) ( 1-27~1-28) 2. 1960 3D

(digital model) 3D

( )

(Mitchell and McCullough, 1991) ( 1-29) 3.1990

(Porter and Neale, 2000) CAD/CAM (computer generated 

physical model)( 1-30) (Mitchell, 1998; Ryder 

et al., 2002)

1:1 (full-scale model)

 

 

   
1-27. maquette 1-28.

 
1-29.  1-30.RP  

 

3D

(Lin, 1999) 3D

(Wu, 2003; Chang, 2005) Breen(2003)

3D

(2000)

Wu(2003)  VR VR

(VR digital model) (data glove)

(Tsao, 2004)  

 

CAD/CAM CAD/CAM

CAM (CNC, RP, 3D scanner) CAD

(Kalpakjian, 1989; Chris and Jimmie, 1993; 

Schodek et al., 2005) CAD/CAM (digital 

fabrication)(Kolarevic, 2000; Ryder et al., 2002; Sass, 2004)

(Mitchell, 2001)  
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(Smith, 2004)

(Porter and 

Neale, 2000; Ryder et al., 2002; Seely, 2004)  

1. (conceptual model) 

2. (development model) 

3. (presentation model) 

4. 1:1 (mock-up)  

 

(abstract 

model)

(feasibility model)

1:1

full scale mock-up mock-up

 

 

 

2D

(Hohauser, 1970) Abbo(1996) “ ” (spatial characteristic)

(Breen et al., 2003) “ ” “ ”

Burden (1985) “ ” Tu 

Delft

(model simulator)

( 1-31a,b)

 

 

  
1-31a. model simulator 1-31b.  
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2. CAD/CAM  

2.1 CAD/CAM  

CAD  

1963 Ivan Sutherland(1963) Sketchpad

(computer-aided design, CAD) ( 1-32) CAD

CAD 1960

(lines) 1970~80

(surface modeling) B (non-uniform rational B-spline, NURBS)

(Parametric) CAD

CAD AutoCAD, PRO-E, 3D MAX, Microstation

CAD (3D modeling)

CAD/CAM (

CAD -The History of CAD) 

 

60 —  (wire-frame modeling) 

(wireframe)

 

 

70 —  (Surface modeling) 

( 1-33)

(Bezier)

(Dassault) CADAM (Computer Augmented 

Drafting and Manufacturing) 2D CAD 3D

CATIA (Computer Aided Three Dimensional Interactive Application) CATIA

CAD

(Bezier) B (NURBS) Coons

(Bezier) B (NURBS)

CAM CAD

CAD/CAM  

 

   
1-32. 1963 Ivan Sutherland Sketchpad  1-33. (clay model) 

 

70 ~80 —  (Solid modeling) 

CAM
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70

SynthaVision

(Constructive Solid Geometry, CSG)

1978 Charles Lang Herb Voelcker CSG

PADL(Part and Assembly Description Language) Solid Modeler Charles Lang

Ian Braid -- B.Baumgart (boundary 

representation, B-rep) BUILD Solid Modeler 3D CAD

 (Computer Aided 

Engineering, CAE) CAD/CAE SDRC

1982 CAD/CAE --I-DEAS 1980

(PCs) 3D (3D rendering) CAD 3D

Unigraphic UniSolids

Ian Braid Charles Lang Romulus b-rep IGES CATIA v2  

 

80 ~90 — (Parametric Solid Modeling) 

CAD CV

---

 

CAD

 CV  CV Parametric 

Technology Corp 1989

Pro-Engineer 90 CAD

CATIA, CV, UG, EUCLID

SDRC

—

SDRC 1990 I-DEAS

1993 I-DEAS Master Series  

 

CAM  

CAM 1950~1960 CAM

 (numerical control, NC) 1801 Jacquard loom

( ) (Mitchell and McCullough, 1995) Jacquard

( 1-34a,b)

 

 

  
1-34a.  1-34b. Punch Card
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CNC  

(computer 

numerical control, CNC) CNC (subtractive)

(milling) (waterjet cutting) (laserjet cutting)

CNC flexible manufacturing system 

(FMS) 1970~80 (micro-processor)

CAM 1980s ~1990s CAD

CAM CNC :( Kalpakjian, 1989; 

Chang et al. 1998; Callicot, 2001; Seely, 2004) 

 

: 

 

 

CNC CAD/CAM 2D -G-Code

( 1-35a,b,c)  

 

   
1-35a.G-Code 1-35b.CNC  1-35c.CNC  

 

1. CNC milling  

x,y z CNC milling 

machines

( 1-36a,b) 

 

  
1-36a.Roland Modela MDX-20 1-36b.  

 

Preparing the file (computer) Setup material (machine) Send the file to the machine
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2.  (CNC Routing)  

milling

/ ( 1-37a,b) 

 
1-37a.Precix 9100 table router 1-37b.  

 

3.  (CNC waterjet machining)  

CNC

/ ( 1-38a,b) 

 

  
1-38a.OMAX Waterjet   1-38b.  

 

4.  (Laser cutter) 

( 1-39a,b) 

 

  
1-39a.X-660 Laser Platform    1-39b.  

 

5. Roland CAMM-1 vinyl cutter 

(vinyl)

(acetate) (foil) ( 1-40a,b) 
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1-40a.Roland CAMM-1 vinyl cutter 1-40b. 

 

RP  

1980 CAM —Layer Manufacturing (LM) 

(Solid Freeform Fabrication or Rapid Prototyping Process (RP)) LM

(additive)

CAD

LM : ( Kalpakjian, 1989; Chang et al. 1998; Callicot, 2001; Ryder et al, 2002; 

Seely, 2004; http://check.itgo.com) 

 

: 

 

 

LM Concept Modeling, Rapid Prototyping, Rapid Tooling  

 

1. Concept Modeling 

3D (Fast 

Freeform Fabrication) 3D (Three-dimensional printing, 3DP) 3DP

MIT 1990s 3DP concept 

modeling

concept modeling  

a. The Z Corporation Z402 3D Printer  

b. The 3D system Thermojet 3D printer  

c. The Stratasys Genisys 3D Concept Modeller 

 

The Z Corporation Z402 3D Printer 

Z –Corp (viscosity) (water-based)  (binder) 

(powder bed) (inkjet printer)

(wax) (epoxy 

resin) ( 1-41a,b,c) 

 

concept modeling  

 

Preparing the file (computer) Setup material (machine) Send the file to the machine
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1-41a. Z-Corp Printer 1-41b.  1-41c.  

 

The 3D system Thermojet 3D printer 

 Multi Jet Modeling (MJM) 

300dpi (x) 200dpi(y) ( 1-42a,b,c) 

 (thermoplastic) 

 

concept modeling

 

 

   

1-42a. Thermojet 3D printer 1-42b.  1-42c.  

 

The stratasys Genisys 3D Concept Modeller 

FDM IBM Stratasys ( 1-42a,b) 

0.4mm (x, y) 

: (polyester)  

 

 

 

  

 

1-43a. stratasys Genisys 3D 
Concept Modeller 

1-43b.   

 

2. Rapid Prototyping 

RP
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4 system  

a. Stereo Lithography (SLA) 

b. Fused Deposition Modeling (FDM)  

c. Selective Laser Sintering (SLS) 

d. Laminated Object Modeling (LOM) 

 

Stereo lithography (SLA) 

(Stereo lithography, SLA) 1988 RP

RP

(resin) (resin)

(UV oven) (

) ( 1-44a,b,c) 

(resin) 

 

 

 

  
1-44a.SLA system 1-44b.  1-44c.  

 

Fused Deposition Modeling (FDM) 

(Fused deposition modeling, FDM) 1991

( 1-45a,b,c) 

ABS (ABS plastic) (wax) (elastomer) 

 

 

 

   
1-45a.FDM system 1-45b.  1-45c.ABS  
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Selective Laser Sintering (SLS) 

(infrared)

(powder bed)

3DP

( 1-46a,b,c) 

7 : (Duraform(Nylon) (Glass Filled Duraform) (Fine 

Nylon) Trueform Elastomer Copper Polyamide Rapid Steel Sand form material  

tooling pathway 

curl/growth/Z+ 

 

 

 

 
1-46a.SLS system 1-46b.  1-46c.  

 

Laminated Object Modeling (LOM) 

1991 (Laminated Object Modeling, LOM) (infrared 

laser)

LOM

( 1-47a,b,c) 

( ) - (plastic) (composite) 

 

 

 

 

 

 
1-47a.LOM system 1-47b.  1-47c.  
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RP (Mitchell and McCullough, 1995)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3D  

CNC RP (reversed engineering) 

—3D 1970 3D (3D digitizer probe)

(coordinate measuring machine, CMM) ( 1-48a)

/ 3D (3D laser scanner) ( 1-48b,c) 3D (optical 3D 

scanner)- 3D  (3D body scanner) 3D

(Friedman, 2002; Luca and Nardin, 2002)  

3D (point cloud) 1-49a 3D 

CAD NURBS ( 1-49b) 3D

Stanford The 

Stanford Digital Michelangelo Project(Levoy et al., 2000) 3D Michelangelo

David ( 1-50a,b)

(Shih, 2002)  

 

   
1-48a. 3D  1-48b. 3D  1-48c.   

   
1-49a. 3D

 
1-49b.

NURBS  
1-50a. 3D
David  

1-50b.
  

Laminated Object Manufacturing (LOM) 

Stereo Lithography (SLA) 

Laser Sintering (SLS)

Three-Dimensional Printing (3DP) 

Fused Deposition Modeling (FDM) 

2.5 cm 5 cm 15 cm 30 cm >60 cm 
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2.2 CAD/CAM  

 

1970

CAD 1976 Flutter & Rolph ---POLYSURF (Flutter, 

1972) CAD CAM  (numerical control tapes)

( 1-51a,b,c) CAD CAM CAD/CAM

(Mitchell, 1977) CAD/CAM ---CNC

(Mitchell and McCullough, 1995) 70~80 CAD/CAM

 

 

1. 1968 Critals, Ltd CAD/CAM SEAC

SCOLA (Hale, 1968)  

 

2. Kellenr Industries, in Fresno, California CAD/CAM

 

 

3. Skidmore Owens Merrill CNC milling

(Kolarevic, 2003)  

 

4. Cathedral of Saint John the Divine Sagrada Familia Church

 

 

5. 1975 University of Utah Ronald Resch CAD --

CAM -- (flat-bed plotter)

Canada (Ukranian Easter Egg)(

1-52a,b,c) CAD/CAM CAD/CAM

 

 

   
1-51a.POLYSURF  1-51b. CNC Zig-Zag  1-51c.30” Calcomp  

 

  
1-52a.  1-52b.  1-52c.  
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CAD/CAM 1970~80 1980

RP RP

(Jacobs, 1992) 1991 Streich (1991)

RP -- stereo lithography ( 1-53a,b)

RP Simondetti (1997) RP

(digital fabrication) 2000

CAD/CAM CNC RP

(Bechthold et al., 2000; Kolarevic, 2001; Mitchell, 2001; 

Ryder et al., 2002)  

 

  
1-53a.  1-53b.RP

 

 

CAD/CAM  

2000 CAD/CAM

Frank Gehry  Greg Lynn dECOi NOX ONL Bernard Frankert UN Studio

(Goulthorpe, 1999; Lindsey, 2001; 

Friedman, 2002; Luca and Nardin, 2002; Oosterhuis et al., 2004; Spuybroek, 2004)

CAD/CAM CNC RP 3D scanner  

 

 CNC  

Frank Gehry CAD/CAM CNC (casting)

(The Walt Disney Concert Hall, 1992-97) CAD

CATIA CNC milling

( 1-54a,b,c) Gehry 2000 Zollhof 

Tower CATIA

CNC milling 355

( 1-55a~f) 2000 Conde Nast Cafeteria

(Lindsey, 2001; Glymph, 2003) 

 

 
1-54a. CATIA  1-54b. CNC  1-54c.   
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1-55a. CNC milling 1-55b. .CNC milling 1-55c. .CNC milling   

   
1-55d.  1-55e.  1-55f. Zollhof Tower  

 

Bernhard Franken 1999 BMW  IAA’99 Auto Show --Solar Cloud

CNC routing (bubble) 

(Gaussian analysis) 305

 CNC milling 8mm

CNC  (water-jet cutter) 3500

(aluminum sheets) (cite Kolarevic, 2003; behind the scene)(

1-56a~f)  Franken CAD/CAM BMW

Expo 2000 “Wave” 2000 Auto Show “Branscape” 2001

IAA’01 Auto Show “Dynaform” 2002 Auto Show “LightArc” (Luca and 

Nardin, 2002; Franken, 2003) 

 

   
1-56a.  1-56b. CNC milling  1-56c.   

   

1-56d.  1-56e.  1-56f.Solar Cloud  

 

AleppoZONE  CNC milling CNC laser 

cutter 2000

 CNC milling
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CNC laser cutter CNC laser 

cutter ( 1-57a,b,c) 2002

CNC

( 1-58 a,b,c) CAD/CAM (Liu 

et al., 2002; Lim, 2004; , 2005) 

 

  
1-57a.CNC milling  1-57b.  1-57c.   

 
1-58a.CNC  1-58b.  1-58c.  

 

 CNC  

Bernard Cache(1995) Objectile CAD/CAM

Cache CNC milling

(tooling path pattern) (Cache, 1995; Cache, 2002)

Greg Lynn Numinous Ceilings

X-Ray wall system (Lynn, 1999) ( 1-59)

Herzog & De meuron CNC De Young Museum

( 1-60) CAD/CAM

Marotte Esthetic panels ( 1-61) Haresh Lalvani AlgoRhythms

(Hall, 2003)  

 

 
1-59.Greg Lynn CNC

 
1-60.Herzog & De meuron

 
1-61. Marotte Esthetic panels 

 

RP  

Greg Lynn CAD/CAM

CAD RP 1:1
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(mock-up) 2001 Wexner Center "Predator"

RP Stereolithography 250

CNC router ( 1-62a,b,c) Eyebeam Atelier Museum of Art 

and Technology Greg Lynn  RP

( 1-63) 2002 Extension of St. Gallen Kunstmuseum Artists Space RP

( 1-64&1-65) (Lynn, 1999; Lynn, 2002; Liu, 2003) 

 

  
1-62a.  1-62b. RP  1-62c.   

 
1-63.Eyebeam RP

 
1-64. St. Gallen RP

 
1-65.Artist Space RP

 

 

Ocean North 1999  New York Times “time capsule”  RP

(technical-productive synthesis) generic system

CAD

RP ( )  RP

(Hensel and Sotamaa, 2000) 

 

 

 

 

 
1-66a.  1-66b. RP  1-66c.RP  

 

3D scanner  

Frank Gehry

3D scanner Gehry

3D scanner Experience Musuc Project 

(EMP) FARO converter/digitize CATIA (

1-67) Gehry Disney Concert Hall

CAT scan (Computerized Axial Tomography) CATIA

( 1-68a,b) (Lindsey, 2001) 
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1-67.FARO digitizer  1-68a. CAT scan  1-68b. CAT scan  

 

CAD/CAM  

CAD

(digital fabrication)

CAD/CAM (Cache, 1995; Mitchell, 1998; Loukissas, 2003; Snoonian, 2003; Dritsas, 

2004a; Glymph and Day, 2004) CAD/CAM

 

 

Gehry Technologies (GT)  

Gehry Technologies (GT) 2002 Frank Gehry Gehry Partners 15

CAD/CAM fabrication

( 1-69a) ( ) GT Gehry

James Glymph Denis Shelden

CAD/CAM

GT 2004 Digital ProjectTM(DP) DP

(Boeing) CATIA CATIA 

V5 ( 1-69b) 1-69c  

 

GT CAD/CAM

GT MIT 

Media Lab CIFE (Stanford University’s Center for Integrated Facility Engineering) SIAL 

(RMIT’s Spatial Information Architecture Labotatory) CERF (Civil Engineering Research 

Foundation) CERL (Construction Engineering Research Labotatory)  

 

  
1-69a. Gehry Technologies  1-69b. Digital Project  1-69c.Digital ProjectTM  

 

SmartGeometry 

2003 Bentley Systems SmartGeometry 

Group( ) Lars Hesselgren (KPF), Hugh Whitehead (Foster and 

Partners), J Parrish (Arup Sport)  Robert Aish (Bentley) SmartGeometry Group
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3D CAD

(educational charity) SmartGeometry Group

21

Swiss Re and GLA in London, the Sydney Olympic Stadium in Sydney, the Waterloo International Station

3D  

 

SmartGeometry  “ ” Generative Components

( 1-70a) CATIA 3D CAD CAD

(self-programming) 

Generative Components (model-oriented) (programming 

environment) 1. (feature modeling)

2.  ("programmatic design" environment)

KPF Generative Components ( 1-70b)

 

 

SmartGeometry Group

2003 6 Cambridge 2004 7 MIT  DCC , 2004

9 Waterloo ACADIA  

 

  
1-70b.Generative Components  1-70a. KPF Generative Components  

 

Objectile 

Bernard Cache, Patrick Beaucé et Jean-Louis Jammot 1986 10 1996

Objectile( ) (Non-standard)

(complex surface) ( 1-71) Cache Objectile 3D

(mathematically-driven 3D modeling) CNC Cache

CAD

(Cache, 1995; Cache, 2002) Objectile

CNC

(panel) dECOI

Mark Goulthorpe 1997 Pallas House ( 1-72)

(Goulthorpe, 1999)

Marotte (Esthetic Panels)  
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1-71.Bernard Cache objectile  1-72.dECOI objectile

Pallas House 

 

CAD/CAM  

MIT Larry Sass UPenn Branko Kolarevic

Harvard Schodek & Bechthold RMIT Mark Burry CAD/CAM

(digital tools) (Mitchell, 1998; Burry, 

2002; Kocaturk et al., 2003; Kolarevic, 2003; Dritsas, 2004; Lee, 2005)  

 

Mark Burry (2002,2004)

Mark Burry 2000 RP 80 Gaudi

Sagrada Familia 35m 1926

Sagrada Familia Gaudi Civil War(1936-39)

Gaudi Gaudi sketch Burry

-CADDS5 Gaudi 1:25

( 1-73a) ( ) 3800

( 1-73b) Gaudi Sagrada Familia

RP 3D printing (wax model) ( 1-73c) Rhino

(800 A0 ) Galicia

35m ( 1-73d) Burry CAD/CAM

Sagrada Familia Burry RMIT

 — ESO(Evolutionary 

Structural Optimization) (Xie et al., 2005)  

 

    
1-73a.1:25  1-73b.  1-73c. RP  1-73d. 35m

 

 

Kocaturk(2003)
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Mitchell(1998) shape grammar Shape 

Grammar (future structural 

design systems) (World Wide Web) MIT Larry Sass Yanni 

Loukisas Stylianos Dritsas CAD/CAM Dritsas(2004a)

(computer script) CAD/CAM

MiranScript Rhino 3D NURBS

(surface-pathes) ( 1-74a) (unfold)

CNC ( 1-74b) dECOI 2005 Feidad Miran Galarie

(Liu, 2004)  

 

  
1-74a.MiranScript-- NURBS  1-74b.  

 

AleppoZONE CAD/CAM 

( , 2005)( 1-75a. 1-75b)  

 

1.  

— ( 1-76a)

— (

1-76b~76d) 1-75a  

 

2.  

— ( 1-76e)

( 1-75b)  

 

( )

CAD (maya)  ( )

CAM

( AutoCAD Vusual 

Basic ) (unfold) ( 1-77)  
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1-75a 小型 ( , 2005) 

 

              
1-75b 初步 中型 ( , 2005) 

 

1-76a  
 

1-76b  1-76c  

1-76d  
 

1-76e  

 
1-77. (unfold) ( AutoCAD Vusual Basic )  
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CAD/CAM  

CAD/CAM

CAD/CAM

MIT Harvard UPenn Columbia ETH AA RMIT

CAD/CAM CAD/CAM CAD/CAM (Kolarevic, 2003; Schodek et 

al., 2005; Sass, 2006) CAD/CAM

CAD/CAM (Campbell, 2006; 

Garber and Jabi, 2006; Kalay, 2006) MIT DDFG

CAD/CAM Gehry Technologies Digital Project SmartGeometry Generative 

Components (workshop)

(studio) AA Columbia

CAD/CAM RP laser cutter (Hemberg, 2001; Sass, 2006)

CAD/CAM Gern8 Voronoi  

 

CAD/CAM  

CAD/CAM

CAD/CAM fabrication

 

 

 

CAD

Mitchell(1998) (anti-tectonics)

(liquid) (folds) (blobs) (surfaces) (dynamic)

(immaterial) (breed) (free form) (Lynn, 1995; Zellner, 1999; Leach, 

2001; Schmal, 2001; Rosa, 2003; Senosiain, 2003) (cyberspace)

(fluid)

 

 

 

(generation) (Leach, 2001)

(form generation) (form finding)

Frank Gehry, Peter Eisenman, Greg Lynn, 

Zaha Hadid, Asymtote, deCOI, UN studio, NOX, Makoto Sei Watanabe (dynamic 

simulation) (particle system) (keyframing) (kinetic)

(morphing) (generative algorithm) (genetic algorithm) metaballs

(interactive mechanism) (design form)(Rahim, 2000; Luca and 

Nardin, 2002) 2D/3D

(non-static) (non-deterministic) (non-linear) (mutable) (Castle, 

2002) CAD/CAM CNC, RP, 3D scanner
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(Wang and Duarte, 2002; Kolarevic, 2003; Schodek et al., 2005)

 

 

1. wetGRID --- NOX Lars Spuybroek

 “ ” 

(self-choreographing machine) diagram  

 

2. Aegis project --- deCOI Mark Goulthorpe (surface)

CAD/CAM  

 

3. FluxSpace project --- asymptote Hani Rashid

(speed) (flux)  

 

4. Zaha Hadid Patrik Schumacher (robotic 

forms) (interactive solutions)  

 

 

 


