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Universal Framework for Displaying
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Universitas Ahmad Dahlan, Yogyakarta
E-mail: toxynusca@yahoo.com

L Y
ABSTRACT

There are various format for displaying 3D graphics on the web. Although there has been a
standard format defined by Web3D consortium, it is known that there are a variety of format
and incompatible standards still in use and continue to be developed. This raises the issue
where not all web browser software can display Web3D world and its 3D objects, even if the
browser has met cerain requirements, or have been used the required plug-inadd-on.
There is & need for solution so that users can display a variely of formals easier and
efficiently. This work in progress is propesing a as an attempt to solve
the problems stated above. This framework will not only be a plugin or tool, but it will be an
integration of various components, including the core of many Web3D format currently
exists. The proposed framework will used a format as the main base, where all other formats
that are ized by the f k will be d into the main format. Implementation
iz expected in the form of a specific browser for displaying Web3D graphics and also be able
to work with conventional browsers to display either the Web3D worlds or conventional web
pages.

Key ‘Web3D, multi-format, fi i I, browser.

INTRODUCTION

Web3D in general is a platform to display 30 graphics on the Internet by the means of web
browser. Unlike conventional web which is fully two-dimensional (20), Web3D is using a
different basic display pattern in the form of three-dimensional (30) graphics which applied
%0 sites that are displayed in a web browser, The particular display patiern allows users to
browse the web not in a conventional way, but as in the real world. Browsing through web
content is no longer inter-page and inside pages, but turned into a "movement” for the user
as if engaged in a site he visited. This movement is done as a form of navigation inside the
“world™ which is an implementation of 6 degrees of freedom in motion just like they do in the
real world. Nevertheless, Web3D has been prep from the begi to plete the
conventional web. It is not to replace it becausa it allows many features that are difficult or
not simply be given by conventional web (Pesce, 1995). As such, some things that are more
2ppropriate by conventional web display (such as text) will be better using 20 principles
#though Web3D can also display it.

There are several facts related to Web3D. After VRML was shown for the first time in
1994 by Mark Pesce and Tony Parisi in a conference organized by World-wide Web
Consortium (W3C), VRML then set into a Web3D standard format with standard number
ISO/IEC 14772-1:1997 (Carey et al, 1997). Furhermore, the 2002 amendment adds
jgeospalial features and NURBS in this standard so that it becomes more refined (Web3D
Consortium, 2003). In addition to VRML, Web30 has another standard format which is X2D
hat emerged in 2004 with standard number ISO/IEC 19775-1:2004 (Web3D Consortium,
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2004), and there have been several amendments made for this format, including last
amendment of 2006 to further refine it (Web3D Consortium, 2011).

A Web3D world dnplayed In a browser can have a ample or complex shapes, and
can also be manner by from a variety of sources
across the world. WebaD documenis are stored in ASCII type files so that it can be opened
with a text editor. A complex world will be difficult to make with just relying on a text editor,
50 it can utilize the help of a general 30 object scenery development software, and then

|n|o the app op iate format whnch comply to Web:!D standards. Web3D also

ina to lize the 3D graphics in the

browser, somelhmg which has now become a common capability for computers
manufactured in 2010 and thereafter.

There are many formats out of Web3D standards, including WebGL, JOGL, Java3D,
Flash3D, 03D, Cult3D, Anfy3D, and others. Since they are not conformant to Web3D
standards, some formats require specific tools 1o create a 3D world, some may use 30
object creation tools that are commanly found even though they are limited in functionalities.
In addition, some proprietary formats require additional costs for both the manufacturing
tools and to distribute the p there are also Web3D format that do not
require any additional soﬂware for me browser, but with certain requirements that must be
met. With so many formats, it is not possible to force users to use a particular format,
although it has been referred to as the standard format.

The problem that arises is that all of these formats are no! compatible with each
other. This problem can also be seen between VRML and X3D which are Web3D standards.
Both are not compatible even though X3D code can be written by means of writing VRML.
Some formats require certain plug-ins while others do not, but those which do not need plug-
ins still require some specific prerequisites that have to be met so that the browser can
display the 3D worltl of that particular format. Some formats that do not require plug-ins
include WebGL, X3DOM, and newer version of O3D, as well as formats that use Java.
MNewer non pbug -in formats which have been able to utilize the acceleration of 3D graphics
adapter on the computer (excep! those using Java) generally requires that the browser
should be fully compatible with HTMLS and optimized JavaScript, and OpenGL libraries is
available. The browser must also fully support the HTML5 Canvas element so that
JavaScript can draw 3D graphics directly on the page displayed in the browser. Mot all
browsers support this, in a particular browser this requirements have to be set up in the form
of a browser plug-in so that the browser can display a format which should not require plug-
ins.

EXISTING IMPLEMENTATIONS

In the early development of Web3D, there is no browser that can display 3D graphics in the
web, A specific Web3D browser was made at the beginning of Web3D introduction, a
browser that allows simple navigation on 3D objects which is a banana model (Pesce, 1995).
This first experimental Web3D browser version was made prior Web3D standard formats
which is VRML 1.0 was set. $

Web3D browser advancements are still in motion primarily due to the needs to keep
pace with web There are Web3D specific browser built using
Java or C + +, both for standard format (Blais et. Al, 2001) as well as non—stan&alﬂ or
proprietary fom'rat which uses its own protocol. St and Web3D
o be developed and include a variety of technologies, which has been used memmw
(Walsh, 2003), thus increasing the ability of the browser. Nevertheless, the standard format
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browser can only display Web3D standard formats, and this also goes to proprietary formats.
MNon-standard formats usually have provided a special browser or formed into a plug-in.

As a form of visualization that is different from the conventional Web, Web3D objects
perleral]y appear in a different window than conventional web view. It can be found either in 1
format and formats Thls is bemuse objects in Web3D have |

dﬁanant isual method d to on the web. Several
ways have been used in order fo make Web3D visual appear with i
i web pages, including the use.of a frame containing a world which is placed in a :

conventional web pege (Beard, 2006) ven though the page appears containing a 3D
object, both are actually separate the in ion display. Later, Web3D standards have set ;
up a mechanism for i infi ion, using internal scripts and coding performed on ;
the URL (Stepan, 2003). Efforts to integrate conventional and 3D information also performed
using the push-pull-process model (Thome, 2005) to make it possible to use a conventional 3
web service page to manipulate a 3D world and vice versa,

Web3D infe ion i ion efforts are Ity made to unify the information in |
conventional form with Web3D world view. The i gration of infe ion ¢ 3D E
objects in different formats can also be done on a web page, using inline frames provided
with necessary link to a URL. This method allows multiple Web3D formals to be

appear in a it web pages. But this method also requires that the
browser must have the ability to display all the formats. Since each frame is invoked via the
URL, if the URL can not be reached then the world which becomes the frame contents will
not be able 1o be displayed. While it can display many formals at once, basically all existing
world view is not fused and can not be directly connected to each other. Despite being in
one page, Web3D formats which are not mutually compaltible with each other can not be
interconnected directly and the content integration does not occur.

Because there are numbers of formats in Web3D, prospective Web3D site
dwelopers are qulla difficult to make a choice for their needs, so it needs to be done
ive study Web3D formals has been undertaken by
Tulonmra (2009} in ordar to find a format that is considered most appropriate to be
implemented in 3D Mobile Internet project. Based on these studies, X3D which is a standard
format was This was b the format is stable and has a lot of
featwes, and it is quite popular. Another study has been conducted by Waemer (2012)
\lhu:h alrned =3 rewew some 3D graphlcs technology in the web that can be utilized in a
The chosen one of the Web3D technologies that is

WebGL as the primary format for the resulting prototype.

The makers of popular browser today have some direction in creating browsers that !
can accommodate as many Web3D formats as possible. Some makers including Google
initially made the plug-in because of the need to access the API in order to deliver better
p@formance on a8 cump[ex \wrlcl {Paul 2009} 030 proposed by Google is different from the
d format. b Google itself did not pursue this format
snd tencl to support WebGL (Shankland, 2010). Some other makers are trying lo agree on a

browser that support 3D ics on the web wh possible that does not require plug-
ins or add-on (Takahashi, 2011). Browser makers who want lheu' products to be plug-in free
are making their efforts so that 3D can be h ' d in HTMLS

compatible browsers, using WebGL format that are able to take advantage of OpenGL
commands via JavaScript (Bumns, 2011).
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INITIAL ATTEMPTS TO SOLVE THE PROBLEMS

On the developer side, they can choose any format of the current choices. This creates
difficulties for the user to adjust to the format used to describe the world. Initial attempts to
solve the problem that has been done by users are:
1. Installing as many plug-in as possible.
Each plug-in only works to display a particular document format. The plug-in may
incur compatibility issues with browser, and may have a potential problem with other
i installed in the
. Using browser which complies to as many ¢ quil asp
Standard browsers have been designed to comply with W3C, In reality, not all
browsers are equal in their abilities/features, and browser might display pages which
are not always have the same look as when it's displayed on other browsers. Even
this way can not be used when the format to be displayed needs plug-in.
. Converting different object/world into one format.
Although it appears to be a good solution, but not all format have conversion fools
available. It will also add to the hassles since users have to search for appropriate
conversion tools, Users still need to find an object or world to be converted, and must
specify the destination format. The result of such a conversion is not always
desirable, especially if there are any need for adjustments.

Of all variety of efforts, the results oblained are different. Plug-ins can indeed be a
simple solution but with a few notes. Web3D plug-ins that are currently available have not
been able to display more than one format. A format can also have more than one different
plug-in because it is made by a different manufacturer. Plug-ins can have the potential to
deliver a problem to the system when there is a conflict with another program that is instalied
on the same computer. Although based on the same world document format, the capabilities
and features of each plug-in is not always the same. Different plug-in also provides different
interface and interaction to users even though they display world with the same format.

When the preferred solution is using a browser that meets as many compatibility
requirements as possible, only a certain format are viewable. If the browser fails or has a
problem to display a world, user can use other browsers. In terms of practicality, this is not a
good choice since it adds more task to user before they can see the world in a browser.

Better results obtained if the plug-in has been added to the browser. If the format is
unsupported by the plug-in, user can attempt to do the third way: converting documents into
formats supported by browser or plug-in. The combination of these ways will make it difficult
for general users who want the ease of viewing variety of Web3D formats.

PRIMARY REQUIREMENTS

Based on the problems mentioned above, as well as some things that can be noted from the
early attempts to solve the problem, the primary requirements needed are the ability to read,
to convert, and to display a variety of world format in real-time, using a tool that does not
force the user to do a lot of extra work. Basic featureg for this sclution can be obtained from
the use of plug-ins, along with browser that has high'compatibility, and an ability to convert
the formal if necessary. This capability is then integrated in the form of a universal
framework that makes it possible to display a variety of existing Web3D formats.

Although it has the ability to display the Web3D world in various formats (the ones

d and regi d to the this does not specifically look at the

scale, position, and orientation which are internal attributes of the object. This is because it
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requires advanced scripting ability that leads to a platform or a new format in order to modify
objects on-the-fly.

PROPOSED SOLUTION

and on me problems and requllemems stated above, a solution is proposed in the form of
afi vk that is expected to be ible with a wide range of Web3D formats. The
framework will bring together information 'and the ability to display and interact with current
existing format. The pwpcsad fmmuwork will wnsnsl of several components which can be
seen in Figure 1. The fi rk of this prop s not ly intended to handle any
unrecognized format, the feature wil be part ut the next works. The framework has
components as follows:

1. Set of reference format.
This component works like a plug-in to the browser, where additional formats
inserted into the framework as a library. If there are documents formalted in
accordance with the format of the list (a list of patible formats), it will be
converted to the main format.

. The main reference format.
The main reference format is the actual format that is used as the base document to
be displayed to the screen. It is hoped that by using only one format, then the system
will be i in its This ¢ will be prepared to be able to
handle a world with multiple formats. All the different formats ‘are to be converted to
the main format before being displayed in browser. This method is expected to
minimize the potential conflicts that may occur when different formal of objects
rendered to the screen together.

Ref. format 1 l Ref. format 2 Ref. format 3 “ Ref. format n

Main reference format Secondary reference format

| World format detector | Object format detector

—

World format converter to Individual object farmat

Aaerd fnrmar tn ard farmat

Buffer/cache for distributed world

I Compensator for failed code I
‘ Final display formatter l

| End viewer [user interface) |

Figure 1: Proposed F kC
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. Secondary reference format.
In addition to the main reference format, there is also a secondary reference format
that can take over the role of the main reference when some of the workd or a
particular object is difficult to translate to the main reference format.

. Format detector.
The tor is used to ine the d t format used before being modified
to reference format. In a distributed world or large world consists of a collection of
smaller world, the detector will search for whatever format contained in the whole
world elements.

. Format converter.
Format converter will convert the format of Web3D documents to be displayed when
the world does not conform to the main reference format. Conversion will also be
done to world elements of distributed world into reference format used in the
framework.

. Buffer/cache for distributed world.
Distributed world does not always look perfect when there is a world element having
trouble displayed. which are due to p in the data ission path. Buffer or
cache is used 1o store all the elements of a distributed world so that the complete
world can be displayed entirely.

. Compensator for failed code
Elements of the world that can not be converted to reference format can make the
entire world failed to be displayed. The compensator will attempt to resolve this by
generating an object in the area that is supposad to contain the world elements, This
compaonent also handles error 5o that all the other parts of the world can be displayed
in the browser.

. Final display formatier
The display i& basically a that will be used to enforce a uniform

pattern of overall world view. This component will also apply all the effects that have
been set in the primary world document to the entire world elements.

. End viewer/browser
This components s the main interface to users. In this section, the final result of the
whole process will be shown to user. User interaction to the world is also performed
through this section,

The p d rk outline p are shown in figure 2, the explanation is as
follows.
1, Documents containing the world are entered into the framework,
2. The framework will attempt 1o find out whether the world format is in accordance with
the main format in the framework.
3. Ifit complies with main format reference, it will be taken straight to the end viewer.
4 If the format does not comply with the main format, it will be compared 1o the library
to see if it is in accordance with the additional format.

. If the world format is in with itional format in the
framework library, it will be converted to the main format.

. After conversion process has been done, adjusiments 1o size, scale, and orientation
of the entire world will take place.

. The results of the adjustment will be taken m‘he end viewer,

" If the world does not match with the format of the existing reference in the framework,
then the framework will display @ message thal the format is not recognized. The
framework will bring up a place-holder in the form of an object marker used to
indicate that the object which should appear on the area can not be displayed.

. If more than one world document will be displayed at once, the framework will look at
each format used by the worlds. If there is an object or a world that does not match
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with the main format, it will be compared to the reference format library contained in
the framework. The next step will then be carried out as in step 5 above.

lly, imph ion of the fr 7k can be realized in the form of
speaﬁc Web3D I:ster. not in the form of plug-ins. The plug-in option is not selected
of the of i ility with existing or future browser. This potential

problems which quite considerable but difficult to estimate may reduce the overall
performance of the browser. Further research is needed to determine the effectiveness,
capability, as well as a variety of other factors that can affect ils performance, The
implementation also does not lead to the creation of new standards.

Proposed specific Web3D browser should be able to accommodate plug-in formats
that may not be handled by this browser, and in the next generation will allow the addition of
the new format module in order to expand its native compatibility with a wide range of
formats. Although intended as a specific Web3D browser, the browser must also compatible
with HTML 5, JavaScript, and Java to make sure that the browser can display formats using
those particular language.

display result
in end viewer

Figure 2: P in P d Fi ik
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The Web3D browser should be able to access the graphics adapter natively through
the use of DirectX and OpenGL APls. Support of graphics adapter and with 3D acceleration
will obvi be very ficial to the p of a Web3D world. Graphics adapter
with 3D acceleration features will speed up the display so as to provide an enjoyable
experience for site visitors, even in a complex world,

Although HTML 5 standard has the addition of Canvas element that allows for the
display of graphics objects directly in the browser, HTML 5 can not directly access the APl
that allows the utilization of accelerated graphics adapter. In order to display 30 objects,

iptis ired. 30 hics API access via scripts which then have to be transiated
by browser will provide a performance that is not as high as when directly accessing a
hardware that can provide 30 acceleration. Therefore this method is not selected as the
primary format in the ion of the proposed fi h

Therefore, the existing standard formats and has been widely used will be proposed
as the main base forms in the proposed framework. WebGL as a non plug-in format can be
used as the basis of the secondary format because it has a prospective wide usage.
Although WebGL is not a standard, some of the popular browsers have shown their support
for this format.

Problem that still exists is when there is a distributed world which contains more than
one format. Initial proposal is that the will have ion capability to the
world/object to be displayed. If there are more than one farmat, then all other format will be
converted to the main format of the proposed framework, before being displayed to the
browser. This will bring up the overhead time, it can occur due lo:

1. detecting too many objects or there are complex objects contained in a world;

4 that far object lies with main format;

3. comparing the object against stored compatible reference format when a worldfobject
that does not match the primary format is encountered;

4. convering the objects if needed;

5. displaying to the browser according to the appropriate size, orientation, position, and
the intended scale;

6. applying visual effects set on the main part of the world.

& separate study is required to review and optimize the core processes. Further
study needs to be carried out on the conversion of one format to another format, their
plexity, process perf and how to handle the ion which not p ing the
expected results. At this time, distributed Web3D world is known to be existed, but the
worlds forming must have the same format. Distributed world with different world formats has
never been found since the browser must be able to recognize the various types of world
format. The proposed fi rk does not i dd these issues, but it can be
direcled for this purpose.

Based on the proposed framework, the first step that needs to be done in fulure
studies is to choose a format which will became the primary format of the framework, all
other format will be converted to this main formal. A new or standard format may be
proposed, but this option is not taken since it will take more time to develop the new format.
To support this effort, ion study of istics and many other aspects (e.g.
ease of use, popularity, etc.) will have to be done to obtain initial information fram the format
required.
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CONCLUSION

The proposed framework is a genufs! working step along with its forming components. It

several key | the ability to detect a particular Web3D document
format. The basic principle used is to use a format that will be the main base format to
display the results in a browser. All format has to be known by the proposed framework so
that it will display the expecied results.

Pre d to be a solution that became an easy and efiicient
way in the effort to dﬁplay a vanel\r of 3D graphics formats in the web. Research that is
specific to each section proposed to be an actual imp ion of the fr: rk are still
needed in order to support the development of a solution for displaying a variety of formats
Web3D.

FUTURE WORKS

The curTenI work is still in progress. Further research is needed 1o detailing the proposals

d so that will be further investigated in accordance with the
need to display a range of Web3D formats simultanesously in a single browser. Future
studies will look at every part of the proposal as well as the changes and adjustments that
must be made in order to redirect lo the actual develop: of the Y p in
the overall framework.
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