
  

   
 

 

 

 

 

CAD/CAM ( 3-114)

CAD/CAM CAM  (

3-110)  ( 3-111)

CAD/CAM

CAD/CAM

1.

2.  

 

4.1  

CAD/CAM (CNC), (RP) 3D (3D 

scanner) CAD/CAM CNC

RP 3D scanner CNC (laser cutter)

(CNC rolling)

3D (CNC milling)

RP (Stereo Lithography, SLA) (Selective Laser Sintering, 

SLS) (Fused deposition modeling, FDM)

3D scanner CAD/CAM

RP

( )  

 

CAD 3D CAM

CNC (laser cutter) RP (Fused deposition 

modeling, FDM) 3D scanner 3D (3D laser scanner)(

4-1) FDM

3D  

 

   
 FDM  3D  

4-1 CAD/CAM  



   
 

55 

 

4.1.1  

2D

2D 3D 2D

3D 3D Max, FormZ, 

Maya, Rhino 2D AutoCAD

 

 

CAM

1. 2.

 

 

 

3D 3D CAD 3D

2D 2D

 

 

3D CAD Maya Nurbs 3D

3Dmax, Rhino, FormZ 3D

.OBJ (polygon)

(lines) (surfaces) (free-form curves)

.IGES (Nurbs) CAD/CAM

ANSI  

 

3D

(extrude)

(intersect) ( 4-2)

( 4-3)  

 

(2005) (boolean)

3D

Maya

Nurbs (intersect)

1/4 ( 4-4)
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(intersect) ( 4-5)

Nurbs polygon  

 

2D 2D

.DXF 2D AutoCAD AutoCAD

2D 3D

2D

2D

( 4-6)

( 4-7)  

 

AutoCAD .DXF

Coreldraw (0.001cm)

(power) (speed)

( 4-8) ( 4-9)  

 

  
               4-2                                   4-3  

 

  
      4-4 1/4         4-5  
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               4-6 AutoCAD                            4-7  

 

  
              4-8                            4-9  

 

 

3D 3D CAD 3D

2D 2D

 

 

3D CAD 3D  

 

3D

(intersect)

3D (polygon) ( 4-10)

( 4-11)

3D (triangulate)  

 

2D

2D AutoCAD 3D
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.DXF AutoCAD AutoCAD (align)

( 4-12)

 “+”   “-”(

4-13)

 

 

2D 2D 2D

2D

(align) 2D

(unfold) 2D

( 4-14) ( 4-15)  

 

AutoCAD .DXF

Coreldraw

( 4-16)

( 4-17)  

 

( 4-18)  

 

  
             4-10                            4-11  

 

  
                 4-12 AutoCAD                              4-13 AutoCAD    
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             4-14 AutoCAD                                4-15  

 

  

              4-16                                4-17  

 

 

 
 

 
4-18  

 

4.1.2 FDM  

(Rapid prototyping)

STL (polygon)

(normals) STL

STL FDM 3D

STL FDM Insight

ABS RP  
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RP CAD/CAM CAM

FDM 3D

3D CAD

FDM  

 

3D CAD RP 3D (solid 

model) (polygon) STL RP 3D

Maya, 3Dmax, FormZ, Rhino  

 

3D CAD RP

Nurbs polygon STL

Nurbs polygon RP

(UV) (extrude face) (

4-19) FDM (20*20*30cm)

( 4-20) (fill hole/cap)

RP  

 

  
      4-19 -  (extrude face)               4-20 FDM   

 

RP

Maya

STL (triangulate) 1.

normals 2. 3. 

( 4-21) STL  

 

FDM STL RP --Insight

( 4-22) PgUp PgDn ( 4-23)

( 4-24)

prodigy plus

( 4-25) ( 4-26)  
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FDM

 ( 4-27)  

 

 
4-21  

 

   
     4-22 Insight               4-23         4-24  

 

  
           4-25                             4-26  

 

 
4-27 FDM  
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4.1.3  

3D 3D

3D (portable 3D scanner)

3D TriD

3D

3D CAD  

 

 

 

3D

3D 50~60cm

4-28

4-29  

 

3D TriD

4-30  

 

4-31 TriD

 

 

3D CAD 3D

.3DS .OBJ 3D polygon  

 

3D

 ( 4-32)  
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                        4-28                                4-29  

 

  
       4-30                              4-31  

 

 

 
4-32 3D  

 

4.2  (Automation of critical micro-processes) 

4.1

CAM

Dritsas (2005) Rhino (2005)

AutoCAD

(generalized)
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1. 2. 

 

 

4.2.1  

3D

3D 2D

3D

2D  

 

Maya

3D 3D Max Maya Maya

Maya Nurbs 3D

Maya MEL

(layer)

 

 

 

 

1.  

3D

2D 2D

Maya MEL (script)

 

 

3D

(layer)  
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createDisplayLayer -name "L_ref_plane" -number 1 -empty; 

createDisplayLayer -name "L_ref_intersectline " -number 1 -empty; 

string $ref_planes[]; 

string $ref_intersectlines[]; 

string $selected[]=`ls -sl`; 

for ($i=1;$i<=size($selected);$i++){ 

string $ref_plane[0]= `extrude -name refplane1 -ch true -rn false -po 0 -et 0 -upn 0 -d 0 1 0 -length 

10 -rotation 0 -scale 1 -dl 1 $selected[$i-1]` ; 

$ref_planes[$i-1]= $ref_plane[0]; 

select -r ($ref_planes[$i-1]); 

layerEditorAddObjects L_ref_plane; 

string $ref_intersectline[0]= `intersect -n proline -ch true -fs 1 -cos 0 -tol 0.01 ($ref_planes [$i-1]) 

"loftedSurface1"` ; 

$ref_intersectlines[$i-1]= $ref_intersectline[0]; 

select -r ($ref_intersectlines [$i-1]); 

layerEditorAddObjects L_ref_intersectline; 

}; 

 

(extrude)

Maya

(open source)MEL 

script

 

 

 createDisplayLayer -name "oa_extrude_A" -number 1 -empty; 

 for ($i = 1; $i < size($selected); $i++) { 

 string $curveShape[0] = `listRelatives -s $selected[$i]`; 

 int $degree = `getAttr ($curveShape[0] + ".degree")`; 

 rebuildCurve -kcp 1 -keepRange 0 -d $degree $selected[$i]; 

string $surface[0] = `extrude -ch true -rn false -po 0 -et 2 -ucp 1 -fpt 1 -upn 1 -rotation 0 -scale 

1 -rsp 1 -name ($profile[0] + "_" + $selected[$i] + "_extrude") $profile[0] $selected[$i]`; 

 $surfaces[$i - 1] = $surface[0];   

select -r ($surfaces[$i - 1]); 

layerEditorAddObjects oa_extrude_A; 

 if ($caps == 1) { 

  int $spans = `getAttr ($surface[0] + ".spansV")`; 

  select -r ($surface[0] + ".v[0]"); 



   
 

66 

catch (`planarSrf -name ($surface[0] + "_cap1") -ch 1 –d 3 -ko 0 -tol 0.00393701 -rn 0 

-po 0`); 

  select -r ($surface[0] + ".v[" + $spans + "]"); 

catch (`planarSrf -name ($surface[0] + "_cap2") -ch 1 –d 3 -ko 0 -tol 0.00393701 -rn 0 

-po 0`); 

  parent ($surface[0] + "_cap1") ($surface[0] + "_cap2") $surface[0]; 

  setAttr ($surface[0] + "_cap1.inheritsTransform") 0; 

  setAttr ($surface[0] + "_cap2.inheritsTransform") 0; 

 } 

 currentTime -e $time; 

} 

select -r $profile[0]; 

return $surfaces; 

( open source — Oleg Alexander oaExtrudeAll.mel) 

 

4.1

Nurbs (intersect)

polygon Nurbs

polygon 1/4

 

 

createDisplayLayer -name "du_extrude " -number 1 -empty; 

layerEditorSelectObjects oa_extrude_A; 

string $oriframeA[]=`ls -sl`; select -cl ; 

layerEditorSelectObjects oa_extrude_B; 

string $oriframeB[]=`ls -sl`; select -cl ; 

string $duframeA[]=`duplicate $oriframeA`; 

select -r $duframeA; move -r 0 0.1 0; 

layerEditorAddObjects du_extrude; 

string $duframeB[]=`duplicate $oriframeB`; 

select -r $duframeB; move -r 0 -0.1 0; 

layerEditorAddObjects du_extrude; 

 

layerEditorSelectUnused; 

layerEditorDeleteLayer ""; 

group -n groupA1;  
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xform -os -piv 0 0 0; 

createDisplayLayer -name "group_profile" -number 1 -empty; 

layerEditorAddObjects group_profile; 

 

2.  

3D

2D 2D

2D

(2005) AutoCAD

Maya

2D 3D

2D  

 

Maya MEL

(annotation)  

 

string $selected[]=`ls -sl`; 

for ($i=0; $i< size($selected); $i++) { 

rename $selected[$i] obj1; 

}; 

string $selected[]=`ls -sl`; 

for ($i=0; $i< size($selected); $i++) { 

float $XYZ[] = `objectCenter -l ($selected[$i])`; 

float $anno_x = $XYZ[0]; 

float $anno_y = $XYZ[1]; 

float $anno_z = $XYZ[2]; 

annotate -tx $selected[$i] -p $anno_x $anno_y $anno_z ($selected[$i]); 

string $r = $i+1; 

string $annotation_name[]={"annotation"+$r}; 

parent  ($selected[$i]) ($annotation_name) ;   

}; 

 

3D 2D AutoCAD

(2005) AutoCAD
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3D

Maya MEL

Maya script editor

( 4-33)

AutoCAD

MEL ( ) 

 

string $selected[]=`ls -sl`; 

for ($i=0; $i< size($selected); $i++) { 

select -r ($selected[$i] + ".vtx[0:3]"); 

string $selectedCV[] = `ls -sl -fl`; 

float $pos3[] = `pointPosition -w $selectedCV[3]`; 

float $point_a_1_0 = $pos3[0]; 

float $point_a_1_1 = $pos3[1]; 

float $point_a_1_2 = $pos3[2]; 

……………………………………………............ 

vector $plane_a_line_uv1=<<$point_a_2_0-$point_a_1_0, $point_a_2_1-$point_a_1_1, 

$point_a_2_2 - $point_a_1_2>>; 

vector $plane_a_line_uv2=<<$point_a_3_0-$point_a_1_0, $point_a_3_1-$point_a_1_1, 

$point_a_3_2 - $point_a_1_2>>; 

vector $plane_a_uv = << ($plane_a_line_uv1.y) * ($plane_a_line_uv2.z) - ($plane_a_line_uv1.z) 

* ($plane_a_line_uv2.y), - (($plane_a_line_uv1.x) * ($plane_a_line_uv2.z) - ($plane_a_line_uv1.z) 

* ($plane_a_line_uv2.x)), ($plane_a_line_uv1.x) * ($plane_a_line_uv2.y) - ($plane_a_line_uv1.y) 

* ($plane_a_line_uv2.x)>>; 

……………………………………………............ 

float $a_dot_b = ($plane_a_uv.x) * ($plane_b_uv.x) + ($plane_a_uv.y) * ($plane_b_uv.y) + 

($plane_a_uv.z) * ($plane_b_uv.z); 

float $length_plan_a_uv=sqrt ((($plane_a_uv.x) * ($plane_a_uv.x)) + (($plane_a_uv.y) * 

($plane_a_uv.y)) + (($plane_a_uv.z) * ($plane_a_uv.z))); 

float $length_plan_b_uv=sqrt ((($plane_b_uv.x) * ($plane_b_uv.x)) + (($plane_b_uv.y) * 

($plane_b_uv.y)) + (($plane_b_uv.z) * ($plane_b_uv.z))); 

float $angle_between_vector=acos($a_dot_b/($length_plan_a_uv*$length_plan_b_uv)); 

float $angle_between_plane=180-(rad_to_deg($angle_between_vector)); 

print ("("+ $selected[$i] + "=" +$angle_between_plane+")"); 

} 

 

2D (unfold) 3D

3D 2D CAM

Rhino Solidworks



   
 

69 

Lamina, 3D FormZ, 3D Max

Pepakura_designer

(2005) AutoCAD (align)

3D 2D AutoCAD

3D Maya 

MEL

( 4-34)

( ) 

 

string $selected[]=`ls -sl`; 

for ($i=0; $i< size($selected); $i++) { 

float $r = $i+1; 

string $anno[] = {"annotation"+$r}; 

parent -w ($selected[$i]); 

delete $anno; 

 

select -r ($selected[$i] + ".vtx[0:2]"); 

select -tgl plane.vtx[0:2]; 

snap3PointsTo3Points(0); 

 

select -r ($selected[$i]); 

move -r 0 0 (10*$i) ; 

select -r ($selected[$i] + ".vtx[0:3]"); 

string $selectedCV[] = `ls -sl -fl`; 

float $pos0[] = `pointPosition -w $selectedCV[0]`; 

float $anno_x = $pos0[0]; 

float $anno_y = $pos0[1]; 

float $anno_z = $pos0[2]; 

annotate -tx $selected[$i] -p $anno_x $anno_y $anno_z ($selected[$i]); 

} 

……………………………………………............ 

 

Maya (icon)( 4-35)
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                    4-33                                 4-34  

 

 
4-35 Maya MEL (icon) 

 

4.2.2  

 

1.  ( ) 

2.  ( ) 

 

1:5

 

 

( 4-36)

4-37  

 

(extrude) ( 4-38)

 

 

( 4-39)  
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AutoCAD 60*40cm ( 4-40)

4-41

5  

 

  
              4-36                    4-37  

 

  
   4-38          4-39   

 

  
            4-40 AutoCAD                         4-41 1:5   

 

 

( 4-42)
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8m*9m L

 

 

( 4-43) 4-44

.DXF AutoCAD  

 

50

( 4-45)  

 

2D 2D

( 4-46)  

 

AutoCAD 122*244

( 4-47, 4-48)

4-49

 

 

2D

 

 

 
4-42  
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    4-43     4-44    4-45  

 

  
    4-46 2D                4-47   

 

  

          4-48                                4-49   

 


