97 CALS/EC &3]

N & dE 2] Web-7|8H Al 2ZtE}

Web-based Visualization of Product Information
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MZ dEEE?

@ Electronic Documents
(specifications, configurations, purchasing orders)

® CAD

(drawings, models, parts, assemblies)
® CAE
(engineering analysis)

@ Process Plan
(assembly & machining)

® BOM

(product structure & material requirements)

HE S S8 dA oy
UOU IE PPD Lab

Web-based Visualization of
Product Information

Output: M Z2f 3xt8 g4,

bk =7 offvialoi M

Input : =3 2yx«,
CAD, BOM

VRML CODE
A A3 A28

HEUSH M AR
UOUIE PPD Lab 1
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® CETHE S HE YR B =7 ML

® Web &0 Ae| M Z M= BFE 918 VRML2.0
S RS A AIAH Tl
— CAD HIO|E{ 2| Sl 3AI &4t 3

- BOM ol M & 74 Z¥

HE Y 3 MA A7
UOUIE PPD Lab

AMAH 1

glolel /2%

s e

34 of iwfo]
VRMLZE || VRML zZE VRML 3%
Ny 2 A4 RE DB A7}

= |

A o ]

| SR & 7 S
! 2 e '

HE N ST 44 A7
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BOM 1 VRMLS| 2tA]

| DEF AB Transform |

PART PARENT PART childeen
AE —]  DEF A Transform |
- +AB
3% Al FU2YE A . children
{ 1 .
BE A2 274285 A %Z}&ﬂ% A *?‘%‘B DEF Al Transform l
FU29% A A% A ' DEF A2 Transform |
L .
BOM | O|gf{dfjo| A2f = BOM Tree VRML Tree
] :S"é' A &1 A
UOU IE HE Y A AT

PPD Lab

BOM TO VRML H et 22| 5

part=VRML 2 =& WM 0X} st= HEY;
position = 0,

List. AddTail(part); i

while (position == List.GetCount())

{

part = List.GetAt (postion),
List. AddTail (Query_BOM_Database (part)),
position ++;

}
while (List.GetCount () != 0)

{
part = List.GetFirst ();
if (part.parent ==none) Make_Node (parf);
else Insert_Child_Node (Find_Parent_Position {part},part),
List.DeleteFirst (); ' '
}
HEY3% AL%

PPD Lab 8
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Make_No.de

DXF 2} VRML

CONTINUQUS
62
3
10 Shaj
p2 /3 plx P: ¢ 11y Ind S
p6 ns 20 coord Coordinate {
pl ba s;‘l):«‘ , point [pl,......., p8l

p7 e _*_pSJ/ plz coordindex [ 0,1,2,3.-1,...-1)
CONTINUOUS y
10
plz
SEQEND

At DXF VRML

7|0l £2%5tD e 7| o] CAD Hjo|E{ & 0| £33 VRML Tree Leaf ‘= =2
VRML Code & 44 0}7 | 21310 Data Interchange File Format(*.DXF) 2 & &
Z@EH A CAD HoIH E ol Zsl3ct

UOU IE HE Y a8 44 dva
PPD Lab

DXF TO VRML H & 22| S

dxf_index = DXF_Filter (dxf};

index_table = DXF_Coord_Filter (dxf_index),

point = IndexTable_To_VRML_PointSet (index_table);

coord_index = DXF_SEQEND_To_VRML_Index (index_table, dx{_index);

Make_Shape (point, coord_index),

THE Q28 A A
UOU IE . PPD Lab



Animation VRML Structure

i

DEF X Transform
childre

LES
DEF A Transform

FRE G2 B
VERE R DR

Oricntationlnterpolator ’

l Route TouchSensor l } D9 83 3

17 Route % 434 32¢ A4} 4 Event olyE Hd

AE 2 38 20 A7
UOU IE PPD Lab

xal 1 7:” ir s
g oA EHA
LN
A A
B B L .

Contacts (A,B) Fits (A,B) Screw-fits (A,B)
® Contact (A, B): A2l B7| ContactZtH|off ct= A2 X2 A| ARl BJ}

ContactPi & 7| E2C 2 XY ¢ gicks AU 8 9lo|gich

® Fits (A,B): £712| L
7%"._1 —'=|'~%9| ZHYE) E 2=}
A,

@ Screw-Fits ( uls 25 CIE2 skl 85

—
del S 7!’.51 fE222 M9 _’E %EHE grech

UOU IE ' HE XA SE A 74
PPD Lab 12
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Animation =& 4= 7w T(1)

AP1, AR! APl+L+q, AR API+L+o, AR2 - AP2,AR2

(@3A% 2¥ 4 (b) 2% FH 3R ()28 30422 (d) ¥ A, BY 271 944
Auiulold 2% e

B2 fE U

<
-

B
»

*Legends: A, B, CE +%, PE Position, RE Orientation
Screw-Fits<A,B> 2| X2l =&

HzE W38 4A 474
UGUIE PPD Lab

Animation =& 4= 7w (2)

® Screw-Fits<A, B> =&/ @ ol st Z2| A} PositionzZ}
Orientation Interpolator 2| ¢35}

Positionlnterpolator PositionInterpolator
{ {

keyf t1] key[t1,t2,13,t4]

keyValue[AP2 ] keyValue[AP2, API+L+a, AP1+L+a, APl ]
} }
Orientationlnterpolator OrientationInterpolator
{ {

key[ t] ] key[t], 12,13,t4 ]

keyValue[AR2 ] keyValue[AR2, AR2, ARI, ARI]
} }

7 A5H 2RAR 371
X ) ;gl A od A

PPD Lab 14
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Animation =& d=2 & 12|&

index = 0,
pos_orilindex++]) = Read_VRML_Final()

if(Read_Relation{) == Contact)

pos_ on{mdex-t-*-] Cal_Contact(pos_ori [index-1), Read _Regulation(});
if(Read_Relation() == Fit) :

pos_ori [mdex++]— Cal_Fit(pos_ori [index-1}, Read_Regulation(});
if(Read_Reiation() == Screw_fit)

pos_ori [index++) = Cal_Screw(pos_ori [index-1], Read_Regulation()),

pos_orilindex++] = Calculate_Ori(pos_ornlindex-1));
pos_orilindex] = Read_ VRML_Init():

While(index>=0) {
Add_P&O(pos_orilindex--}, Time, t);
}

&P uase

P sase_contacr
- (@ ease_fm

&P Base_mnz

o

. <GP BODY_LINK_LEFT
&P BovV_LINk_RIGHT
&b soov
@ voov_axis

y ﬂaommsupumsea_sr_r_’_] WL,\.QH———‘—"] concet |

2 2M 8K 2SUCh

MOTOKE513 VRML Tree 74

HE X B 4 A7 A
UGU IE PPD Lab 16
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oEFvRML mwmn..,...,.l S : T worossia XaBel 6 FEE
; wahsiation Illllo _.._._2‘1‘2’_"'_____] @ @

BASE  GRIPPER GRIPPE.. ARM_LL... ARAM_U...
wotstton [0000 S Updats l :
coie [T = | H B o B

children { i . i : TR BTy
.+ |shape { N l Cance)
A lal { diffuseColor .8 .4.7 )} Vil Animséen Code .

L {
|geomelry IndexedFaceSet {

solld F/ i ML V2.0 uR$ :ﬂ
coord Coordinate { point | ; [DEF WMOTOKES51 3 Vranstorm { )
35,1728 122.8064 -50.5755 , 34.8271 122.8064 -50.5755 , 34.8271 32.8 Wanststien 000

It i ] scole 0.02 0.02 0.92
lcoordindex | : telotlon 0000
0.1,2,3,4,5,6,-1,4,7,8,5,-1,6,5,8,tv] jchideenf
N I JDEF C‘IlmemSensorg
| oeF Times: {oycteintervel t0)

. J
=

U SRR PRI S AR TP NP PN VDR SPIY . —

DXF §A2 VRML M o2 B8l Animation VRML Code #A 2 &

HE W3S M A74A
UOUIE PPD Lab 17

EVIETRY ES P z|& =8l el

UOU IE HME X 3Y A AFA
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