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ABSTRACT

In the field of Information Technology as well @@mputers and broadband accessibility, currentldpugents
have influenced accelerated growth in internetsaations every year. However, electronic transastare
generally restricted by narrow multimedia meansféered by modern information technology. Addititipaa key
element of e-business is efficient product presimta

Technology, which enables presenting a client aoraractor with a full image of the product in 3@ises the
attractiveness of displayed assortments offereatitipe sellers.

By applying technology based on Java, a virtual @hgen be introduced which may be examined fronmyeve
angle at a reduced or magnified size, dependinf®niewers’ preferences. This will not crowd dnertwise
adversely affect hard disc space, and as a reésldes not hinder the speed of networking, as coecp@

traditional presentation of products displayedigéal images.
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1. INTRODUCTION

Past years have shown vast development and amgettéwumber of new websites created for the purgiose
electronic commerce. These days, almost every coynpepvides buyers with online catalogs where tteay
familiarize themselves with the products offeresinpare prices, and check an item’s availabilitypiCslly,
products are presented by a series of picturesehenyusers are generally unable to interact withlgcts. This
restriction does not concern items like books ectebnic parts, where the title or symbol providéshe necessary
information; rather, it does limit a consumer’s eratanding of products that require both an imageyell as

interactive behavior and 3-dimensional presentation



This limitation is strictly related with the chatige of implementing three-dimensional (3D) graploicghe
internet. While the written information or photoghgy is adequate, the lack of incorporating 3D giregphnd user
interaction is still an open problem.

There are two main issues of this problem whictukhbe addressed: performance and interface nawigat
3D models require significant computational powed data delivery which are seriously limited byrsse
bandwidth connection. Moreover, although human gmion is tuned to work in a three-dimensional erse, it is
very difficult to operate in a more complex, viltudD environment presented on a two-dimensionadest

Large improvements in graphic hardware technoldigywaow-cost machines to interactively display yer
complex 3D scenes. Armed with hardware acceleragoaphic boards can be used to render thousardstafed
elements in real time and every effective 3D welhtelogy must be able to take advantage of thisoljact’s
realism is related to the level of detail, but ghter value of detail causes increased file sizeeatehsive
transmission time over the network. The key is heileg online transfer time with the quality of apject.

Recently, a set of new technologies has been peodpiwssolve this and help companies create moudiire
and interesting 3D e-commerce sites.

This paper presents and compares main availabteipt®that help to create interactive objectsHergurpose

of websites and e-commerce.

2. 3DINTERACTIVE MODELS- SOLUTIONS
3.1 3DAnywhere

3DAnywhere (see Figure 1) is a complete systenpéibtishing 3D scenes on the web. It can take 3Dexe
from industry standard programs and let anybodtherweb manipulate them. It is a cutting-edge mogused for
creating, manipulating and editing interactive 3ages and images for websites. In addition, italan create
actions and motion for VRML pages. The programesetin the user having a know-how knowledge of 3D
modeling. Internet novices might need more timbdoome accustomed to this, but once learned,|ds/tbe
possibility to create great-looking pages. Thisliggtion is best used for product demonstrationshenweb.

3DAnywhere is a Java program, so it will run onteyss such as Microsoft Windows, Apple MacOS, Sun
Solaris, and Linux; moreover, users can use argyriet browser. The user of a 3DAnywhere modellis &bcarry
out a variety of actions in the applet without Imayto reload it: rotating, zooming, changing poiotsiew,
changing colors and textures, and loading a news@&De. The authors are enabled to create custdmizatulucts
by controlling presentations through a set of patans and JavaScript API functions. 3DAnywhere irtgodata

model information from VRML files; these standailé$ are supported by almost all 3D modeling sofewa



Figure 1. 3DAnywhere — product can be rotated armhed according to user preferences.

3.2 Shout3D

Shout3D begins with a model description in VRMLS#tout3D format and allows users to add some pubtish
effects such as background, anti-aliasing or hdlirfédtering. Shout3D is a Java applet collectiS8hput3DApplet,
ExamineApplet, and WalkApplet are the most sigaificapplets. Shout3DApplet is the rendering entneesent
3D graphics and the other two applets allow useditk and drag within the applet's perimeterharnge the point
of view in the scene. Other applets have traditifeetures for specific demos, games, or applicatidhere is no
need for Plug-ins for Shout3D. Moreover, Shout3@bte to do the following:

» read and show 3D scenes containing animationgadlle links, and most other features of VRML 2.0;

e use JavaScript to control the scene, respond teenand keyboard input, or watch and respond togesan

in the scene itself;

e create new Java applets and node classes thatléktbehavior and feature set of Shout3D



A§ Haty's Pazepoit 30 Fashion Show - Micioiol! etemsl Explorsd

Set the Scenn
SanFlantite -
[ .
Fual Lights =

Chooge Your Mod
Shed s

[Ggerm =]
[oatsim =]

Contred the Camera
N | #f ]~ [joer]
Frerd Flopw =

e T S

Ceppighl 660 Boonits lac, wad My All Mighh Wasereed.

Figure 2. Shout 3D

Figure 2 shows an application of Shout3D used waitle-commerce web site. This particular project (i
cooperation with Macy’s) led to a website for 3BHen shows. The right side of the picture displingsuser
interface that allows changing the set, model, pasd camera attributes. Shout3D was designedessction to
booming customer demand for an alternative to iegjs2D playback technologies. Shout3D represemsribst
advanced cross-level 3D enabling technology writtepure Java, with automatic loading and a higigtimized

3D rendering engine at its core.

3.3 Anfy3D

Anfy3D (see figure 3) APl is the Anfy3D engine thie Java language and claims to be the fastesaatitee

3D renderer with shading available in Java knowéettglay. Anfy3D creates a real-time animation ofd@ipects,
complete with shading, texture mapping, transparemotion blur and fog. Some sample objects pravidéh the

applet are sphere, cone, waving sheet, and labylintan be saved as an applet for one’s perseelapage, or as a

screensaver.



Figure 3. 3D Hand Interactive Hand using Anfi3D

3.4 Active Worlds

Active Worlds is a 3D virtual reality environmemtrfchatting, exploring, and building places on tieé¢.
It opened June 28, 1995, and was developed by Wanrt but it is now run by Activeworlds, Inc. & & universe
of hundreds of virtual worlds which belong to ptivgeople and companies. Its technology has begmepular
with teachers around the world, from architectuepattments to science labs, for it adds new dinoessio
learning. In reaction to the increasing demand feslacators, Activeworlds Inc. initiated The Actiéorlds
Educational Universe (AWEDU). The AWEDU is an ongi educational community that makes the Active Mé&r
technology available to educational institutiomsdhers, students, and individual programs in @rgarea.
Educators are able to discover new concepts, legthieories, creative curriculum design, and discoew
paradigms in social learning through this commuriityaddition to the over 80 educational worldsikaise in the
AWEDU, there are a number of educational worldthemain Active Worlds Universe where classes and
experiments are carried and meetings are heldvéwbrlds Inc. offers educational pricing packagasitistitutions

interested in mastering virtual worlds in the Aetiworlds Universe or within their own intranet sen



3.5Cult 3D

With Cult3D, users are able to view 3D productsaabsites in Microsoft Office documents such as
PowerPoint and Adobe Acrobat. With the click of ause, users can rotate and zoom a Cult3D produdéhto
view it from any perspective, push buttons to opaces or move parts, and listen to music or voiees. Cult3D
is currently the most used real-time Web 3D formlaich is based on real clients presenting 3D cdrdatine.

Today, over 500 brand name companies including ABBjtling, CNN, NTT DoCoMo, Nokia, Sony, and
Toyota, are actively using Cult3D to raise the effeeness of their e-communication undertakingdt3Qucould be
used for e-commerce and e-marketing, product stigpoirtraining, sales presentations, and entergitm

Cult3D aids selling and marketing products on titerhet. Customers can entirely explore and unaieast
products they are considering to purchase, whichead to higher sales, reduced product returrgshagher
customer satisfaction. It is expected to move afn@y the PC towards new platforms, such as gamsates, set
top boxes, PDA’s and cellular phones.

What can limit the adaptation of Cult3D is the némdownload a viewer. Constant goals are to reedhced
viewer file size, smaller initial download, a smo@t download and installation, reduced upgradesfide and
integration with applications and/or hardware @& built-in on the various platforms.

Cult3D offers tools to help increase the practtgalf presented models by adding effects like ligiktures,
and shaders. Also some levels of interaction lleedapability to assemble parts together or to @pehclose
objects are provided.

Mainly for groups of similar products, and for ciguirable products, the Cult3D object creation pssoeould
benefit from automation. Natural features to explare automated export from 3Ds max and other fookhe
.c3D format, automated creation of .co files, awutad Cult3D Designer operations and automatedioreat

compositeCult3D objects form a set of sub-objects.

3.5.1. Components of Cult3D

Cult3D Exporter converts the models created inmoBfiesoftware applications like Maya or 3D StudiaM
into the Cult3D Designer format. Cult3D Designealgles users to apply Java coded interactivity, dpanimation,
and special effects to the model. It also incluaesechanism of file compression which enablessiite
compression of up to 95%. Cult3D Viewer enablesvibeiing of 3D interactive objects on the web adlag in
MS Office documents, Adobe Acrobat files, MacronaeDirector files, and others. Rendering featurebioe 32-
bit rendering for high visual quality. This toolatso armed with Phong, Gouraud, flat and constiaating,
transparency, bilinear filtering, and stereosc@icand full-scene progressive antialiasing. Cult&es software
based on rendering technology and therefore dae®qoire any additional graphics hardware. Assaltgit can
work on standard PCs and, in the future, on wisetk=vices. Through cooperation with graphics board

manufacturers, Cult3D also supports hardware frofiCNA and ATI.



3.6 vSpace MASTER

vSpace Master, as seen in Figure 4, alters reg0lanodels into reusable Master Models. The 3D curntan
derive from CAD systems (AutoCAD, Pro/ENGINEER, i#lalorks, etc.), industrial design tools (Inventalias
Studio, Rhino, etc.), visual effects packages (BB, Maya, etc.), or any other tool with VRML97 DWF export
capability.

Timeline animation is analyzed to determine eacatigpenge of motion, and object hierarchy, geoyetnd
texture data is all preserved. The vSpace Mastaraan then clean up the data for reuse, incluagsigning better
names to parts and animation sequences, definimmglea product simulation scripts, and fine tuningterial

appearance and lighting.
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Figure 4. vSpace MasterUser interface

vSpace Master also includes:

* Arevolutionary polygon decimation algorithm, whighickly creates "levels of detail,” produces low-
polygon approximations of each part, while alsespreing original triangles. One controls this dedfiion,
being allowed to dedicate more polygon detail tmsgarts, and less to others. The low-detail varisio
used in web applications, while the high-detaigoral is used for offline rendering in the vSpaesver.

« A sophisticated optimizer eliminates unnecessajgatithierarchy, links adjacent meshes, and evepsdro
objects and materials which are hidden throughwaitdur. This allows the reusable Master Model to
maintain every bit of hierarchy and detail for adwt range of applications, without impacting thee ©f
the web tours produced.

« Dedkov compression can represent in depth geominyjess than one byte per triangle in many cases.
The compressed model is then automatically placedveb product tour pattern, complete with a user-
friendly internationalized toolbar and control twuis for each of the scripts defined in the Mastedi.

The web tour uses Kaon's Meson Platform, the sduggnpfree viewing platform used by Dell, Sony, and
Cisco to present their products. Alternately, yan place the compressed model into a 3D PDF, resdy
sharing in Adobe Reader 7. Adobe Acrobat Pro dodttator CS2 users can use the PDF-ready 3D model



in any PDF. For models with megabytes of texturagis vSpace Texture tool enhances vSpace Master,

giving fine control over compression and optimiaattechniques specific to texture imagery.

3.7 Universal 3D

There are many media which are great source o§jdmhucation or entertainment; however, one of/éng
powerful ones are interactive 3D graphics. Yethiécal barriers limit widespread use of interac®2 matter,
even though digital video, audio or photos arelgasichanged through the Internet.

Dramatic increase of bandwidth and computing perforce in last years has created opportunitieseiar n
communications media. Potential use of 3D contegbhd the engineering community, however, has been
prevented by lack of standards. Nevertheless, camue of 3D technology promises improved media that
revolutionizes the way complex data are communitdter instance:

- Companies could have powerful, cost-effective trajrdevices based on interactive simulation by rmean

of repurposing product designs.

- Electronic manuals would offer interactive guidessupporting and repairing products.

- Customers of online shops could check productssimguhe 3D models.

The leader in creating an open format for sharimgj\dasualization of 3D data in nonengineering aggilons,
which is called Universal 3D, is Intel. A “JPEG"rf8D graphics, which is a standard format, and’software
are to support the repurposing of existing 3D CAflado be used in other applications.

In December 2004, Ecma International, an industigdards group, officially adopted U3D as an open
international design named standard ECMA-363 UsiaeBD File Format. This standard was developed in

collaboration with the 3D Industry Forum (3DIF).

3.7.1The 3D Industry Forum

Intel, along with other 3D industry organizatiohas launched a forum to create a standard filedband
sample libraries designed to support the resourcefise of 3D data in conventional applicationse B® Industry
Forum emerged from meetings that Intel carriedomtih with end users of 3D data and leading 3D gcsph
hardware and software developers. The meetingeee@the potential profits and implications of e$ishing a
common standard for sharing 3D content via theriete as well as in typical business applications.

The 3D Industry Forum (3DIF), nowadays, includesertban 30 members. It aims at:
designing of general standard for sharing easyd@ident with high visual quality (in cooperation WECMA
International)

e supplying of the devices and information neededaftoption and integration of the Universal 3D stadd

file format
e promotion of industry growth and ecosystem develepinfor the 3D graphics market

* education of business and end-user communities the tvalue and benefits of 3D usage models



» coordination of efforts with other organizationattsupport similar and/or complementary initiatives

Figure 5. Universal 3D

3. COMPARISON

It is very difficult to name the best technologypsoduct able to bring the 3D to the web. Visudlaaof
products may not always be appropriate becauseneaeoce may require a real interaction between wsets
objects. However, the choice between providing 8&almmersive worlds or 3D mutually acting objewithin
web pages depends on several matters. Immersiw®ements engage problems such as navigation matsph
computational power for rendering, and bandwidthtfansmissions, but they are able to present peis for e-
commerce due to the fact that purchasing expersecae be simulated and users can interact with ethen. Also
choosing between plug-in and plug-in-less techriebis a very complex task. Plug-in-less techn@sgire
generally based on Java or Javascript and entaillidading the applet and the 3D content; the sofivimusually
slower because it is running in Java. By and lasghkjtions requiring plug-ins involve less bandwidnd
accelerated graphics cards can be supported; howbeadownloading of a plug-in may dishearten sisgno enjoy

3D content on a Web site.



4. CONCLUSIONS

Designers have a lot of opportunities today tootrice the third dimension into their web sites.hBfotl
immersive technologies and 3D interactive objeatslwe chosen to offer the best feeling to users.riiajor
problem is to find an exchange among a set of petenst model quality, rendering times, latency geldue to 3D
content downloading; efficiency of human interfaged so in addition, a choice between proprietachinologies
and open solutions needs to be done. The proprietannologies could provide more efficient systemg costs
might discourage, above all, small and medium stayelevelop 3D web pages. However, the latteretomes

lacks effectiveness and this could discourage ousts to browse these kinds of sites.
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