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Automatic Generation of Interactive 3D PDF Document in a 3D Viewer
Environment
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ABSTRACT

PDF is widely accepted as a standard document format and now it supports 3D contents as well. Within the
engineering application areas, this new 3D feature may be used to support sharing of 3D documents and thus
collaboration between engineering departments, suppliers and partners. In this paper, we describe a system that
automatically generates formatted engineering documents including 3D data converted from 3D applications such as
commercial 3D CAD viewer. The system consists of two major modules. One is U3D conversion module and the other
is PDF conversion module. U3D conversion module extracts geometry, view data, assembly and disassembly
information from 3D viewer and converts to U3D format, currently in IDTF text file format. PDF conversion module
generates a PDF file and inserts U3D data, various annotation information, and scripts for custom generated operations

such as assembly and disassembly in the PDF document.
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" FILE_FORMAT "IDTF*
| FORMAT_VERSION 100

| NOOE *ViEW" {
NODE_NAME Detaultview"
PARENT_LIST {
PARENT_COUNT 1
PARENT 0 {
PARENT_NAME *<NULL>*
PARENT_TM {
1.000000 0.000000 0.000000 0.000000
0.000000 0.258519 0.965926 0.000000
0.000000 -0.965926 0.258819 0.000000
0.000000 -500.481461 100.704765 1.000000
}
}

}
RESOURCE_NAME “ScaneViewResource"
VIEW_DATA {
VIEW_TYPE "PERSPECTIVE"
VIEW_PROJECTION 34.515877
}

NODE "MODEL" {
NODE_NAME “FaceNoda"
PARENT_LIST {
PARENT_COUNT 1
PARENT 0 {
PARENT_NAME *<NULL>*
PARENT_TM {
1,000000 0.000000 0.000000 0.006000
0.000000 1.000000 0,000000 0,000000
0.000000 0.000000 1.000000 0.000000
-3.336568 ~63.002571 0.000000 1.000000
}
}

¥
RESOURCE_NAME "FaceRasource’

F1g 7 An example of IDTF
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// get mdex of page contalmng the AnnotSD object (count starts at 0)
: pageindex = this.pageNum,;

Il index of the Annot3D (count starts at 0)
. annotindex = 0;

v get a reference to the Annot3D script context
: €3d = this.getAnnots3D( pageindex )[ annotindex ].context3D;

1/ get a reference to the node in the scene named "Axes"
© axes = c3d.scene.nodes.getByName( "Axes" );

" Il rotate the object about the X-Axis PI/6 radians (30 degrees)
i axes. transform rotateAboutXInPIace( Math PI 16)

Fig. 8 An example of Acrobat3D Javascrxpt
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,
_’ explodedView.runExplode();

1

1 explodedView.runUnExplodel);

init {

28R 5B W

contemD = a3d.contextdD;
ploded\ = context3D.

/Object();
jecti)

Fig. 12 Template document

H2E & Yo og4d g9 goz Ao}
ool girh, WED Zo] HeolHE Aul 23aYE
= FAHo o & BHA g F4¢ HE Fols
At ZHHUE 2ul2AYEE 3pHolE HA A
A g Wy HE Fostm AHE A&7 &
g o x7]o Fasor & 23YEJ} Holdh
Fig. 13 o9 =FUE 23YPEE ZYLH
ViewE Z7jol] BRAFEE dF 3 daojt}t. HA
A4S FAY AuAIYEE T2 oY oF
U3DS} SAlo] Bejgrct,

tunction init()

{
if ( waitingFor3DActivated )
{

var a3d = getAnnots30{0}(0]:
it ( a3d.activated )
{

waitingFor3DActivated = false:

context3D = a3d.context3D:
explodedView =
context3D.

explodedview.runUnExplode ()
}

Object():

if ( timeout.count >= 10} // seconds

app.clearinterval( timeout }:
}
}
timeout.count++:

}

timeout = app.setinterval( “init()". 1000 ):
timeout.count = 0;
var waitingFor3DActivated = true:

context3D.changeColor():
explodedView.runExplode();
explodedview.runUnExplode():

Fig. 13 Document JavaScript
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char «JsFileName = “action.js";
chare pdlimageFilePath » “image.pdi™:
chere pdilormFile » “lorm_eco.pdt™;

LLHE

1{PDF Template Fils Open

it {{(pdDoc = MyPODocOpen(pdiformFileN==NULL) {

printt {*Sample application error: Unable to open input PDF JileWn'):
exit{~t}:

}

pdPage = PDDocAcaquirePage (pdDoc. 0):

//Text Form Field U1 8 & &
inputForm (pdDoc):

/1 creat annotation
newAnnot » POPageAddNewAnnot(pdPage. -2. ASAtomFromString(*30°},
&annolRect}):

1/ sel other entries
PDAnnotSetFlags(newAnnol. pdAnnotPrint | pdAnnotReadOnly):
//PDAnnotSsetFiags(newAnnol, 68); // value used in adobe sample tile

H3D W AMAa3E @
embedStatus = EmbedDataln3DAnnot(pdPage,
newAnnal. // 3D annot
u3dtile,  // Path to the U3D fite
JsFileName, // Path to the JavaScript file
bCreate3DV): // whathar ta create 3DV dictionary

L
AR - K]

PDDocSave({pdDoc. PDSaveFult | PDSavelinearized ,ASPathFromPlatfarmPath (outpdi).
ASGelDefaultFileSys{}. NULL, NULL):
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Fig. 16 Change of color(left), Exploded view(right)
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PTC Arbortext, http://www.ptc.con/

Adobe Systems, http://www.adobe.com/
INOPS, DynaView, http://www.inops.co.kr/
Standard ECMA-363 Universal 3D File Format,
http://www.ecma-international .org/publications
/standards/Ecma-363.htm

5. Intel Universal 3D Standard,
http://www.intel.com/technology/systems/u3d/
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10.

Adobe — PDF Library SDK,
http://www.adobe.com/devnet/pdf/library/

Adobe Acrobat 3D,
http://www.adobe.com/products/acrobat3d/
SourceForge.net, http://sourceforge.net/projects/u3d
JavaScript for Acrobat,
http://www.adobe.com/devnet/acrobat/javascript.htm
JavaScript for Acrobat 3D,
http://www.adobe.com/devnet/acrobat/javascript3d.ht
ml
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