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ABSTRACT

The basic concepts of lighten 3D data is introdudkd problems of the traditional three-dimensional
visualization technology and the current developn#atus of three-dimensional visualization as vasl|
the development trend of three-dimensional visa#iin are analyzed in this paper. A variety of sohs

of the three-dimensional visualization are compatéé applications and directions of lighten 3Ddata
applications are proposed after combining the #csitaation of the development of manufacturing
industry.
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1. INTRODUCTION model graphics file by removing the non-geometric
information of the model, retaining only the protiuc

Three-dimensional visualization technology is &tructure and geometric topology relationships to
popular field of studying computer and informatioreduce 3D file storage space greatly, the
technology. Three-dimensional model is becomingompression or lighten files after processing can b
an important medium of communication inviewed, be added comments and other convenience
manufacturing industry due to a characteristic dghteraction information by using browser software
real, intuitive, easy to communicate with each othedor other ways to achieve the three-dimensional
for the designers, the craft workers, theshape of the original product graphics.

manufacturing workers and the management within Lighten 3D data makes other people within the

an enterprise, etc. Howeverz it IS stil d|ﬁf|cdtir ..enterprise discharge their comments or suggestions
data exchange and sharing information W'tréasily on the design document with the

@Iferer:t CAD systtemg, ?Sptﬁc'a”ﬁ’ untde_rf th isualization tools by the specification of text or
';?;rnee Z%’gﬁg?ﬁ? n?(‘;\gg? dc;tae gnzrrgfe?jnsl;lcf raphics, it can be earlier and more directly

g¢ . 9 Y MStroduced the company's customers into the
three-dimensional CAD system, a lower processmg:

Hici d not iible bet ot efinition and design stage of the product, can be
eiiciency, and not compatible bEWeen a vari€ty O,y .,q,ced the partners of supply chain and other

CAS Isy;t?ms,_;/r\wlhlcPhh|ndef[rs th_e spregdbo{ the C";‘ embers of the value chain into the development
model data within the enterprise and between iBerocedure, so that the designers can design rightly
enterprise. Lighten three-dimensional model has the first time, shorten business processes
broad application prospects for retaining bu rowsing 3D Iighfen data saves a lot of time,

restricted to the prpduct structure _an_d geom.etrgccelerate greatly the design review, shorten the

topology, _not including non—get_)metrlc '.nformat'ondevelopment cycle of product in compared with the

for drelducmg the amount of information of thetraditional paper-based processes, it can also make

model. communication between all sectors of business

2. 3DLIGHTEN becqme more intuitive, and paved a way for
sharing of design cross the department.

2.1 3D lighten Overview. 2.2 The development of lighten 3D visualization.

3D lighten is a procedure of lightening a 3D

s
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2.2.1 The problems of the early three-dimensional In 1980, the National Bureau of Standard of the
visualization solution. U.S. accepted IGES (Initial Graphics Exchange

Specification) as a product data exchange standards

3D lighten data is developed gradually on th . :
basis of direct data exchange of the thre 1], the French aerospace industry published the
ag SET (Standard

. ) . : ata exchange specification
dimensional model, for the three-dimension xchange) in 1983 on the basis of IGES [2].the
visualization - of . the early time the .Ongmaleerman automobile industry has also developed
document of _deS|gn would be delivered directly tQ/DA-FS (surface standard of the association of
the dat‘?‘ receiver, z_;md read by CAD / CA.M So.f.twar%\utomobile Manufacturers), that is DIN66301 [3].
of receiver. It leading to the original design dilan In 1991 the International Organization for
g;iirggt egAaDn d/ sigrl\(/la d s]f())f:vvt?]r: v(;a;ir:at no;f tg AlIDDe tandardization issued the STEP standard (Standard
CAM sgftware is not compatible. in thi)g case thdor the Exchange of Product Model Data). These
1ot comp ! ' pes of data exchange mode apply neutral format
model transformation interface technology attrac s the exchange medium, the process of
more attention by people gradually, as a result, {fansformation of the data ,exchange standard
variety of data exchange standards have be%}mat and Browsing procedure are shown in

Developed. Figure 1:
Other types of CAD
software to read
Format conversion
The original CAD format > IGES or STEF format files v > View 3D Graphics

Figure 1 the process of transformation of the data exchange standard format and Browsing

The problems of using a neutral file format as theystem to support reading, and not conducive to the
medium of data exchange are: due to lack afpread and exchange and so on.
triangular surface information in the document, it

usually needs to take a long time to open the ﬁl%f\c/)\%hatiot: ?/engf)\r/: lﬁg\r;:aemtrogacege;hgg\lfe%érie’t
with the three-dimensional system, for a Iargé Y

- ~of, solution for data exchange for the three-
assembly model, such data exchange mode is npt . ; N . . .
mensional visualization, which aims to achieve
stable enough, the model features and lab | . L ;
. . ; . : . ightweight and not to association with the three-
information will be lost in the conversion courste, * . .
: . . %,mensmnal software , to meet the growing
is easy to lose the model geometry information, a usiness needs while retain the basic informatfon o
the neutral file format generated by the differer:g‘e three-dimensional model
system cannot completely open correctly in other '
systems, Figure 2 is a comparison test of surface
model conversion conducted by the German Pro
STEP with IGES, STEP and VDA-FS format, We
can be seen from Figure 2 that approximately
99.8% of the surface model can be successfully
converted by STEP, 99.5% can be successfully
converted by VDA-FS , 99.2% can be successfully
converted by IGES [4]. Figure 3 is a joint
validation and testing conducted by JAMA (Japan
Automobile Manufacturers Association), JAPIA
(Japan Auto Parts Industry Association) and IT
dealers, the result is: IGES file conversion susceg.2.2 The development of lighten 3D visualization.
rate is about 90%, STEP file conversion success (1) Conversion and browsing of lighten three-
rate is about 95% [5]. dimensional graphicsfile.

S
Figure 5 View 3D graphics with Adobe Reader

In addition, for the assembly model, the problem Product model express with lighten data is a
of data redundancy still exists in the neutral,filetrend as viewing three-dimensional model, there are
sometimes the neutral file is even larger than th@any ways to lighten the file, but mainly rely on
source file, the need for large CAD / CAM softwarecompression and simplifying data. It is usuallydise
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a neutral non-geometric file format as dat2005, Adobe released the Acrobat 3D in the
exchange medium, which is a non-accuratadustry, which is to made it support for 3D files
representation mode of product model. There athe basis of the original Acrobat, to enable it to
two approaches to convert CAD files into a lighteimport CAD files from a variety of tools and
format and there are also two approaches to browsenvert to Universal 3D (U3D) format. It begins to
these files accordingly, as shown in Figure 4: support 3D content embedded in a document for
Adobe's PDF format from Adobe Acrobat 7.0, users
can open and use these files with Adobe Reader
PDF browser), he or she can rotate, zoom the 3D

. . Pdel and make other relatively complex operation
announced in Barcelona, Spain to develop a genera}ocessing as showed in Figure 5

standard format for 3D graphics called U3D. I

(2) The development status of lighten three-
dimensional visualization. In 2004, Intel, Boeing,
Adobe, Microsoft and more than 30 companie

Comparison test of successful conversion
rate of surface model conducted by VDA
(German Automobile Association)
100. 00% 99.20% 99.80% 99.50%
98.00%
96. 00%
94. 00%
92. 00%
90. 00% [
88. 00%
86. 00%
IGES STEP VDA-FS
‘D successful conversion rate‘

Figure 2 Comparison test conducted by VDA

Comparison test of successful conversion rate
of surface model conducted by JAMA, JAPIA and IT
dealers
100. 00%
98.00% [
96. 00% [ 95.00%
94. 00%
92.00% [
90.00%
90. 00%
88. 00%
86. 00%
IGES STEP
‘Dsuccessful conversion rate‘

Figure 3 Comparison test conducted by JAMA, JAPIA and IT dealers

In the mean while, company also introduced eapidly, in 2008, Dassault Group acquired 3DVIA,
variety of 3D lighten data formats, the most typicalaunched 3DVIA Composer module, with which a
representative of them are shown in Table 1 variety of CAD data, including CATIA, Pro /
ENGINEER and many other standard CAD format

(3) The tr.end .Of .3D V|sual|zat|on._ In recent can be read, a highly compressed of the file format
years, 3D visualization technology is developing
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can be created, a number of standard file formaits system function for the three-dimensional

can also be output, including Microsoft Office,visualization, thus enable the entire system read a
PDF, HTML, SVG, CGM, etc., its function can alsodiversity of file formats, as a result, it brougdnt

be integrated into all mainstream PDM products. Imery convenience for the user. In generally, the
2009 PTC launched Wind-chill Product point visuatrend of 3D visualization technology is from heavy

collaborative solutions, at the same time, manto light, from the status of supporting a small

domestic PDM / PLM products have beguramount of format to supporting a variety of formats

commonly to integrate AutoVue browser to achievéo browse, from the closed to continuously open.

Installation a specific & particular browser or a¢
B wendor plug-in, converted > specific plug-ine
by CAD zoftwares
h 4
Original file formats+ Lightweight format+
A v
p| Conversion softwares Three-dimensional visualizations

Figure 4 Approach to convert CAD filesinto a lighten format and approach to browse

Table 1 the three-dimensional visualization solution introduced by major manufacturers

Vendors Format Browsing Software to support The main
advantages
NX. Solidwork.
Adobe U3D Adobe Reader CATIA. Pro/E a wide range of
AutoCAD. 3D MAX customers
,etc.
Word, Excel, Web . . .
Dérst;sl?ult 3DXML (installation 3D XML CATIA. PSojlgworks PLI\/IiSIntggzjanon
P Player) ro 9
Siemens . . .
PLM T JT2GO browser (':\';T‘l ASO'S E/dEge PLM integration
Software . Pro/E, etc. g
to install Product View PLM intearation
PTC PVS Express Web browser Pro/E etc. . 9
i is good
plug-in
Web browser (to install
Autodesk’s Windows High Inventor. AutoCAD. a wide range of
Autodesk DWF Performance DWF plug- 3D MAX ,etc. customers
in)
Solid edrawin to install eDrawings the current mainstream| Support a wide
Works 9 Professional plug-in 3D software format format
Oracle to install AutoVue browser about 450 fidberhats Sup]% ?2:,{Wlde
finance, R & D, production planning, technical
3. APPLICATIONSOF 3D LIGHTENIN quality, security, administrative and other
MANUFACTURING INDUSTRY management functions, it assumes the responsibility

o . of a number of functions, including market

The .forms Of. organization of manufactu_rmg esearch, product development, production
enterprise in Chlna_are mainly for the funCt'(_)naLrganization, process control, quality assurance,
organization or business type, and the function lroduct marketing, auxiliary management, etc.
form of organization is especially common in smal ompanies  will réceive and produce a' Iargé

and '.””e‘?"“m enterprises, which .usually ha_s Zmounts of data (especially 3D data) while readjzin
organizational structure of purchasing, marketing,
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these functions, and will formed information anddata, information and knowledge are shown in
knowledge with the data. The formation and th&igure 6 [6]:
management implementation framework for 3D

Shared layer , Suppliet, ‘ R&D. ‘ Production , Finante.‘ Humsn resouress , | Auxdliary., | Customer., | Knowledge
Management laver . Knowledge Assessment and organizing center Expansion
e Enowledge
Expert system& Knowledge it
Knowledgelayer Explicit kmowladge library Tacit lmowledge library . 1 - gmison,
= - - . ; Thiid Enowledge
= Acquisition
Data layer. Data warehouse , | Processdocumentation . Knowledge
Hardware supportlaver | EPR. \ CAD/CAMCAPP, Intranst/ Extramt, 0A, identification

Figure 6 implementation framework for 3D data, information and knowledge in manufacturing industry

The formation and the managemenmake the user manual or technical documentation
implementation framework for 3D data, informationfor service support. These applications not only
and knowledge in manufacturing industry can beeed to embed 3D data into the MS OFFICE, PDF,
divided into five layers, from hardware supportHTML, and sometimes even need to use existing
layer to the share layer, The Degree of discove3D CAD resources to produce a three-dimensional,
and using for information and knowledge increasegsual, interactive animation files, to maximizesth
layer by layer. Hardware support layer is mainlapplication value of the 3D data.
composed of the enterprise EPR (Enterprise
Resource Planning), CAD / CAM / CAPP, Intranet /
Extranet, OA (office automation systems) and otheﬁ e: It is not convenient to transmit for the huge
components, data layer are composed of th ta' non-technical department cannot gras gthe
enterprise data warehouse and process documen‘st‘m’I itv of the C pf data 9 fp
knowledge layer are composed of epricitCO plexity of the CAD software, data format from

. ) : different CAD systems is not compatible with each
knowledge library, tacit knowledge library, expert {her, which greatly restricted the range of

system and_ knowledge I|bra_\ry, at the .managemeﬁpphcatlons, the appearance of lighten 3D data
layer, setting the special organization for .
solved all of these problems. Therefore, lighten 3D
knowledge assessment to promote knowledge ="~ " : >
~isualization technology is not only to improve

sharing between the various departments, suppliers . :
. . . : Usiness processes, reduce business costs, but also
and customers, it contains all the main functions . ; .

0 improve business efficiency.

need to share knowledge at shared layer.
in4 SUMMARY

As the most popular form of data i
manufacturing industry 3D data exists generally
in the formation and the managemen%
implementation framework of information and
knowledge in the enterprise, from the hardwar
support layer to the shared layer, 3D data is bei

everywhere in the enterprise, it occupies the MOl istomers and the crew of other non-technical

importa_nt position i_n the _enterprise. ManUfaCturin%epartment which brings convenience for them.
enterprises are facing with the prob_lem of hov_v t ence, it contributes a lot to the improvement of
make 3D data can be shared and widespread in the "’

procedure of design, development, manufacturin roduct quality, acceleration to the speed of the

roduction technolo uality control, assembl esign review. The trend of 3D visualization
pre 9. 9 y ' ytechnology is from heavy to light, from the statds
shipped out of factories, maintenance, sale

marketing, and etc while using of 3D CAD SystemgUpportmg a small amount of format to supporting a

to improve the efficiency and aquality of desi r]variety of formats to browse, from closing to
deveIcF: ment and manuf){a\cturinq Fo)r/ exam IS' ’ﬁontinuously open, from dispersing to unification,
P 9. P€: ith the continues development of three-

need to embed. 3D graphics into a ;preadshegt IJﬁltnensional visualization technology, more and
of components; to connect to the bill of materlaIT':4nore customers can get involved in product
(BOM) of ERP system, to establish an OnIIr‘ei:ustomization as well as product design. ours

procurement bidding  system of components, tf?\dividual needs will be fully met in the future.

The limitations of the traditional 3D data make
nterprises faced a series of difficulties for aglo

Three-dimensional visualization technology has
ecome more and more widely used in industry for
the characteristic of operability and lightweight.
ith its communication and coordination between
gineering staff , business leaders, marketers,
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