
  

   
 

 

 

 

 

(previous work) CAD/CAM

 

 

2.1  

2.1.1   

(Zevi, 1981; Liu, 

1996) Schon(1992)

 

 

2D

(Liu, 

1996; Smith, 2004)   

 

Filippo brunelleschi 2D

(Million, 1994; Liu, 1996; Smith, 2004)   

 

1900 2000 1900

Antoni Gaudi 1920 Erich Mendelsohn Rudolf Steiner

1950 Le Corbusier 1960-70 Eero Saarinen 

TWA John Utzon (Corbusier, 1956; Collins, 1960; Von Eckardt, 

1960; Fromonot, 1998; Carter, 2003; Steiner, 2003)

2-1  

 

2-1 

    

1900 Antoni Gaudi Casa Milla, Colonia, Sagrada Familia 2D  

Estereo Estatica
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1920-24 Erich Mendelsohn (Einstein Tower) 2D  

 
 

1925-28 Rudolf Steiner  

(Second Goetheanum) 

2D  

 

 

1951-53 
 

Le Corbusier (Chapel of Notre 
Dame at Ronchamp) 

2D  
 

 

1956-62 Eero Saarinen 

 (Trans World Airlines, TWA 
Terminal, Kennedy Airport) 

2D  

( )  
 

 

1957-73 John Utzon  

(Sydney Opera House) 

2D  

( )  
 

 

 

1990 Frank Gehry CAD/CAM

CAD/CAM

(Lindsey, 

2001; Ragheb, 2001; Friedman, 2002)

CAD/CAM AleppoZone

(Liu et al., 2002; , 2005)  

 

Filippo brunelleschi

21 CAD/CAM

 

 

2.1.2  

3D

(Porter and Neale, 2000; Breen et al., 2003; Smith, 2004)

CAD/CAM

( 2-1)  
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 (Porter and Neale, 2000; Ryder et al., 2002; Seely, 2004)  

1.  (conceptual model) 

2.  (development model) 

3.  (presentation model) 

4. 1:1  (mock-up)  

 

2D

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

 

 

2.2 CAD/CAM  

2.2.1 CAD/CAM   

1963 Ivan Sutherland(1963) Sketchpad

(computer-aided design, CAD) CAD (3D 

modeling) CAD/CAM CAD

 (Chris and Jimmie, 1993)  

60 —  (wire-frame modeling) 

70 —  (surface modeling) 

70 ~80 —  (solid modeling) 

80 ~90 —  (parametric solid modeling) 

 

CAM 1950~1960 CAM  

(computer numerical control, CNC) (Callicott, 2001) 1980

Layer Manufacturing (LM) (Solid Freeform 

Physical model  
(Hand-make model) 

Digital model  

Physical model  
(Digitalized process)) 

Hand, materials

Computer (CAD)

CAD/CAM fabrication

Renaissance  Now 

1960  Now 

1990  Now 

2-1.  
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Fabrication or Rapid Prototyping Process (RP)) (Groover and Emory W. Zimmers, 1984; 

Mitchell and McCullough, 1995; Ryder et al., 2002)  

 

CNC (subtractive)

CNC

 

1.  (CNC milling)  

2.  (CNC routing)  

3.  (CNC waterjet machining)  

4.  (laser cutter) 

5. Roland CAMM-1 vinyl cutter 

 

RP Layer Manufacturing (LM) (additive)

LM   

1. Concept Modeling— 3D

(3D Printing) concept modeling a. The Z Corporation 

Z402 3D printer b. The 3D system Thermojet 3D printer c. The Stratasys Genisys 3D 

Concept Modeller  

 

2. Rapid Prototyping—

4 a.  (Stereo Lithography, 

SLA) b.  (Fused Deposition Modeling, FDM) c.  (Selective 

Laser Sintering, SLS) d.  (Laminated Object Modeling, LOM)  

 

3D (reversed engineering) —3D

1970 3D (3D digitizer probe)

(coordinate measuring machine, CMM)

3D (3D laser scanner) 3D (optical 3D scanner)- 3D

 (3D body scanner) 3D

(Friedman, 2002)  

 

2.2.2 CAD/CAM  

 

1970 ~80 CAD/CAM CNC

(Hale, 1968; Mitchell and McCullough, 

1995) 1980 RP RP

(Jacobs, 1992) 1992

RP (Streich and Weisgerber, 1996; Simondetti, 1997; 

Simondetti, 2002) 2000 CAD/CAM CNC RP
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(digital fabrication)

(Bechthold et al., 2000; Kolarevic, 2001; Mitchell, 2001; Ryder et al., 2002) CAD/CAM

2-2  

 

2-2 

 

 

CAD/CAM  

2000 Frank Gehry  Greg Lynn dECOi NOX ONL Bernard 

Frankert UN Studio CAD/CAM

(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 

 CAD CAM CAD/CAM 

1950  NC Milling 

 

 

1960 Sketchpad 
2D  

3D  

 

CNC  
 

 

1970 3D  
3D   

• 3D CAD System (CSG) 

• Build-1 Solid Modeler 
(B-rep)  

• PADL-1.0 Solid Modeler 

 

FMS 
3D digitizer 

CAD/CAM 
(CNC milling) 

• POLYSURF 

•Ukranian Easter 
Egg 

 

1980 PC CAD  
3D ( ) 

 

Solid Freeform Fabrication/ 
Rapid Prototyping (RP) 

Stereo Lithography (SLA) 

 (CNC) 

1990 3D  3D Printing (3DP)  

Fused Deposition Modeling 
(FDM) 

Laminated Object Modeling 

(LOM)  
Mass Customization 

 

 (RP) 

 

2000  數位建構 (Digital fabrication) 
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Concert Hall, 1992-97) 2000 Conde Nast Cafeteria

(Lindsey, 2001; Glymph, 2003) Bernhard Franken

CNC milling BMW IAA’99 Auto Show --Solar Cloud (casting)

CNC  (water-jet cutter)

BMW Dynaform Branscape (Luca and Nardin, 2002; 

Franken, 2003) AleppoZONE  

CNC milling CNC laser cutter

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

 

 CNC Bernard Cache(1995) Objectile CAD/CAM

Cache

CNC milling (tooling path pattern)

(Cache, 1995; Cache, 2002) Greg Lynn

Herzog & De meuron (Lynn, 1999)

CNC Marotte Esthetic 

panels Haresh Lalvani AlgoRhythms (Hall, 2003)  

 

RP Greg Lynn CAD/CAM

RP 

Stereolithography Wexner Center "Predator"

Eyebeam Atelier Museum of Art and Technology, Extension of St. Gallen Kunstmuseum

(Lynn, 1999; Lynn, 2002; Liu, 2003) Ocean North 1999  New 

York Times “time capsule”  RP

(technical-productive synthesis) (Hensel and Sotamaa, 2000)  

 

3D scanner Frank Gehry

3D scanner

Experience Music Project (EMP) FARO 

converter/digitizer Disney Concert Hall

CAT scan (Computerized Axial Tomography)

CATIA (Lindsey, 2001)  

 

CAD/CAM  

CAD

(digital fabrication)

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

Snoonian, 2003; Dritsas, 2004a; Glymph and Day, 2004)

CAD/CAM

( ) 
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1. Gehry Technologies (GT) [2002 Gehry Partners ] 

2. SmartGeometry [2003 KPF Foster and Partners Arup Sport Bentley ] 

3. Objectile [1996 Bernard Cache ] 

 

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, 2004a; 

, 2005) Mark Burry (2002,2004)

Kocaturk(2003)

Mitchell(1998) shape grammar 

Shape Grammar

(future structural design systems) (World 

Wide Web) MIT Larry Sass Yanni Loukisas Stylianos 

Dritsas(2004a) CAD/CAM —MiranScript

CAD/CAM

AleppoZONE CAD/CAM 

(unfold) ( �, 2005 )  

 

CAD/CAM  

CAD/CAM (Campbell, 2006; Garber and Jabi, 2006; Kalay, 

2006) MIT Harvard UPenn Columbia ETH AA RMIT

CAD/CAM

MIT DDFG CAD/CAM Gehry Technologies

SmartGeometry (workshop)

AA Columbia CAD/CAM RP 3D

(Hemberg, 2001; Sass, 2006) CAD/CAM

Gern8 Voronoi  

 

CAD/CAM  

CAD

Mitchell(1998) (anti-tectonics)

(liquid) (folds) (blobs)

(surfaces) (dynamic) (immaterial) (breed) (free 
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form) (Lynn, 1995; Zellner, 1999; Leach, 2001; Schmal, 2001; Rosa, 2003; Senosiain, 

2003)  

 


