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ABSTRACT

Implementation of Web3D technologies on the Internet today
apparently not much been done by enthusiasts or beginners in
this field. One reason is the difficulty to undertake one of the
important steps in it, that is, building the visual scenery which
is also called the world. If the object is complex or
increasingly detailed, it will be increasingly difficult to make
its digital representation in the form of 3D object, especially
when it is desired to resemble the original real-world object.
Utilization of modeling software can help the developers to
cut the difficulty and development time, but the modeling
software will generate a document file which can not be
directly published online by first time developers or beginners
who do not have a deep understanding on the document
format they use. A guide is required for them so that they can
quickly produce the world they need and ready to be
published. The method proposed in this paper assumes the
prospective developers use 3D modeling software that can
export the resulting world to a Web3D standard format. The
emphasis of this method is to assist the developers so that they
can produce a world deserves to be accessed by users on the
Internet, in a short time.
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1. INTRODUCTION

Web3D which is intended to complement and not replace
conventional web at the moment is still not widely
implemented as many as conventional web. By way of 3D
browsing, users will actually be able to realize the actual
virtual space, not just switching display from one flat
document to another document. With Web3D, users can
browse the web as they explore the real world. Interaction
with other online users will be even greater, so browsing on
the Internet will provide a more enjoyable experience.

Due to the nature of interaction with users that increasingly
widespread, the form of web interface can be more varied.
From the site the which includes infrastructure in an area such
as Getty Museum at Los Angeles [1] and Rodeo Drive at
Beverly Hills [2], restoration of heritage sites The Temple of
Ikaros [3], or virtual city of Ljubljana [4], to sites that display
information in a way that is unique with innovative
visualization ie. [5] which was built by lvan Klima. In
addition there is Amarna Virtual Museum [6] which is one of
the virtual museum that apply Web3D as part of their online
representations.  Generally, the spectrum of Web3D
applications is very broad. They can be grouped as services, e-
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business, education and training, tele maintenance, data
visualization, and entertainment [7].

Various concepts can be utilized for Web3D sites with
specific purposes, such as the use of Web3D in the virtual
museum [8], as well as in the field of education as in [9], or in
the medical field as in [10] and [11]. For all those
implementations, there is a need for a thorough development
method which can become an umbrella for all development
activities in order to have a proper sequence of steps, so that
the built implementations can suit the needs. Among many
methods for web developments, there is a method expressed
by Mark Pesce [12], one of the early pioneers of Web3D
technology, in Fig. 1. The method has sequence of steps
which was addressed to meet the special needs of the Web3D
development.
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Fig 1: Development method for Web3D site/applications
[12]

Even though there has been a method that is devoted to the
development of Web3D site or its application in overall, but
there is no more in-depth detail on one of the most important
steps in the method, that is, the Construction phase.
Construction phase is the step which produces the real product
of Web3D that can be seen by users. The method that can be a
guideline devoted for building the world in Web3D is not yet
available. World is a term for a display similar to the
conventional web page. World visually shows the contents of
Web3D sites which can be accessed by the users by way of a
specific interaction. World can respond to input of almost any
form [13]. To be able to implement the Web3D technologies,
a medium is necessary to realize the world in the form of a
document. The absence of specific methods that could serve
as guidelines for developers to build a world make the
development work become very difficult and it took a long
time to be resolved, especially for sites which have content
that can be called large-sized and has a high complexity in
terms of the quantity of both navigational and visual detail.
This paper discusses about the proposed method which is
intended to prepare the documents required by Web3D
developer so they can quickly build world with the constituent
documents which eligible to be published on the Internet.
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2. WORLD DEVELOPMENT

As in conventional 2D web, in order to build a world, there is
a need for documents which contain everything to be
displayed in the browser. The document is created in a
particular format which contains a description of the view of
the world. Among the variety of document formats that exist
today, VRML & X3D are the formats issued by the Web3D
Consortium. Both formats have become official standard in
Web3D. VRML was the first standard, assigned by the
standard number ISO/IEC 14772 [14], implemented by earlier
Web3D sites. Standard VRML version set by Web3D
Consortium is VRML97 [15]. X3D also has become a
standard promulgated by the Web3D consortium [16], and
became the successor to VRML with various additions so it
makes the format even better. One of the advantages of
standard formats is the easiness to read and write. This is
because VRML uses the ASCII character set [17], as well as
X3D. Therefore, prospective developers do not have to use a
special application because they can use a variety of text
editors available today to create 3D objects and build a world
contains a set of 3D objects.

The difficulty of building the world become one of the
obstacles in implementing the Web3D. Creating 3D models
especially complex models followed by building a whole
complete world is the first step in implementing Web3D.
Prospective developers especially those who are beginners
will generally feel overwhelmed with the syntax of VRML
and X3D. X3D written using XML style [18] can not be easily
understood by developers who are still beginners even though
XML is a simple, generic format for structured data that has
been standardized by the World-Wide Web Consortium [19].
Although X3D can also be written using VRML style [20], it
does not make it easier to use. Consequently, these barriers
become a big problem for enthusiasts and prospective site
developers which use Web3D technology. Since the encoding
method is not easily understood as in HTML, it will make
those who want to switch to 3D-style in the web cancel their
intention and stay on 2D-only course.

The problem is getting bigger as real-world objects are
generally so difficult to be realized in the form of digital 3D
models since they have high details and complexities. This
makes it increasingly unlikely to develop worlds with only a
text editor. Some have tried to address this problem by
developing world document editor software, for VRML
format as well as X3D. Such tools for this purpose are
VRMLPad [21] dan X3Dedit [22]. In practice, using these
specific editors needs a lot of learning time, and the difficulty
level is quite steep for many beginners as both tools require
deep understanding on the particular format they are about to
use.

Creating worlds using standard format indeed can be done
without any support of particular editor tools, but it will take a
long time to create complex worlds. Nowadays, some 3D
modeling softwares have the support for this format in the
form of VRML exporter [23]. This is very helpful in the
development process especially when creating complex world
with large number of objects used in the scene. One of 3D
modeling softwares which has the ability to assist in making a
Web3D world is 3DS Max [24]. Even so, using the modeling
software as the main supporting tool for Web3D development
has given raise to a new problem, that is, the exported file as
the result of using such tools is a single document file that
contains all scene descriptions.
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Such world which created from a single file containing all the
objects directly produced by modeling software is not feasible
to be use for Web3D sites, it needs some further post
processing as adjustments. For a world with a simple object,
then the converted file size is surely small. If the 3D model
that will be built are enormous in size and detail, then the
resulting single file can reach the size of hundreds of
MegaBytes. Users will not be able to put down this single file
on the internet because it is too big, so it is not feasible as a
world to be published online.

3. PROPOSED METHOD

To facilitate the prospective potential developers who do not
have deep understanding on Web3D document, it is necessary
to provide a development method which is specific and clear
in a series of world development procedures. Process
sequence which is formed into these development methods
can be used as a guide so that users can immediately produce
world eligible to be published on the internet. Briefly,
sequence of the procedures is shown in Fig. 2.
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Fig 2: Flowchart which illustrates the method

The method can be described as follows. Creation of Web3D
world starts by digitizing the objects using 3D modeling
software. The first step is carried out to realize the sketch into

15



a digital object based on a certain scale. Once the initial object
is created, the next step is to transform the object into base 3D
model as the digital visual representative of the real-world
object. After that, early refinements are done in order to
provide more details in 3D models according to the existing
sections. Next, each constituent objects are separated and
given identification. Constituent objects selected in such a
way that can be separated as a separate element which can be
used again in other parts of the world, or even used in another
world when needed. When there is a need to create the same
objects and must be described repeatedly (to be copied to
another position), then each object is named by a sequence to
be easily identified.

Further refinements can be made to establish a model in order
to visually correspond to the original object in the real world,
including addition of skin or texture to objects. Textures in
Web3D can be in the form of still or motion images, or even
an application Ul [25]. This step is in conjunction with adding
basic effects to the scenery (lighting, camera, animation, etc),
in order to increase the display realism, or for other needs.
This step can use modeling software similar to the previous
one or different software, depending on the purposes and the
features offered by the software.

After the refinements have been finished, exporting the model
to Web3D standard format can be done. If there are properties
for conversion process in the modeling software used, they
need to be adjusted in advance. This needs to be done
especially when a specific type of object has been selected as
well as other details correspond to available options, including
the level of precision for the coordinates. Prior to export, if
the 3D object is created using of the increased element of
realism by utilizing the image file as the skin of the object,
then availability of accompanying elements need to be dealt in
the form of image files.

The single file as an export result then edited with a text editor
software that has the ability to open large files. If separable
object usage has been found, and description of the object has
been named as well as no separated description file has been
found, then the description can be moved to a separate file.
The description in the exported files are then removed,
leaving the starting position coordinates information, scale,
and orientation. Separated element in the file then referred as
the replacement of object description that has been deleted.

When a separable object is found and there is a corresponding
separated description file, then the description on the exported
file is deleted, leaving the starting position coordinates, scale,
and orientation information. The separated description file
will be referenced by this section later. If the separated file
contains the named description, then it can be separated as
well to be placed in other separated file and referred by the
previous file.

Separated files are arranged in folders as needed, including
image files for textures. If the files were moved to other
places, then the reference has to be adjusted. LOD, script, and
other effects can be added manually by code into the main
document. Additional required files can be made and placed
in their suitable location. Files can even be placed in a variety
of separate servers, so that the principle of distributed world
in Web3D technology can be met. After all the files are in
their prepared location, then the compression can be done on
every file making up the world when required.
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4. DISCUSSIONS

In order to realize the development process in a short time, the
proposed method also requires the use of softwares which are
not just text editor. The required software does not have to be
a specific software to build Web3D world, it can be a 3D
modeling software which is currently widely used and has the
ability to export the results in Web3D standard format. It is
also necessary to have a text editor which has the ability to
read and write large text file, because the result of export is a
single file which includes all the contents of the object that is
created by 3D modeling software. Modeling software can not
generate separate world files as the result of export. Although
external reference on 3D objects which had been placed in a
scenery by modeling software can be done, when the software
exports the document then all external references will be
placed into one single file. The description of all the objects in
a single file will make the resulting file size very large.

Optimizing the world document is done by cutting and
removing most of contents from the resulting exported
document. The same elements that appear repeatedly will
have to be removed, leaving just one definition for such 3D
object and then separated from the main document. Therefore,
steps that need to be done next are creating the references to
this single definition document file and do some adjustments
on the scale, location, and orientation as needed. These steps
require specific naming for each object when created with 3D
modeling software, so that the object can be recognized once
exported into a single document file in VRML format.

Actually, users can manually separate the object model in the
scenery made by modeling software and then export it into a
separate file. This method is surely able to generate separated
files of individual obejct. But when this is done, users will
find it hard to put back the object inside the main world, since
users must find the exact coordinates value, appropriate scale,
and the correct object orientation on its suitable location.
Therefore, to ensure precision it is better to utilize the
coordinates generated by modeling software. Once exported,
then the coordinates can be used to notify the correct
placement location to the object that has been separated.

Below is a sample code in VRML after the supporting
elements has been identified, ported to separate files, and then
referred by the main document. The first line shows direct
reference to separated world element, the second line shows a
direct reference while in the same time creating an alias for
the referenced external element. The alias then used by the
third line to make a reference.

Transform { translation 172.8 31.83 -
8511, scale 1 1 1, rotation 0 -1 0 -
1.571, children Inline { url "table.wrl"
ol

Transform { translation 852.2 478.5 -
8476, scale 1 1 1, rotation 1 0O 0 O,
children DEF chair Inline { url
"chair.wrl" } }

Transform { translation 773.1 478.5 -
8477, scale 1 1 1, rotation 1 0O 0 O,
children USE chair }

After going through an adjustment, world has a smaller
overall document size so it can be transmitted more easily in
the network. Adjustments were also made the whole world
become modular since the elements are distributed outside the
main document. Modularization of components forming the
world will reduce the failure rate of loading or damage to the
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visuals or deformation. Potential failure due to problems on
the transmission network that may occur when the document
files have a very large size can be lowered. Although
bandwidth is continuously improving, latency remains an
issue [26]. Other than that, initial loading is fast because the
document that need to be put into memory is small in size.
Furthermore, object definition document can still be further
reduced by way of compression using gzip, compression
method that wuses industry-standard algorithm [27].
Compressed documents are smaller than the original
documents so they further lighten the network traffic load.

Before the compression process is executed, optimization can
be performed on the document element so as the resulting
world will not encumber the browser. Advanced optimization
can be simply done by reducing the complexity of existing
object geometry, while trying to ensure that the displayed
view still have high detail. After that, adjustments to the
property such as lighting elements can be performed to the
contents of the documents forming the world in order to
provide better performance or view.

The series of steps in this method has been used in the
development a small sample of world in the form of a
classroom along with its ancillary apparatus such as in Fig. 3.
Although the world is merely a class room (indoor-type
scenery) in the size of 14 x 10 square meters, it is consisted of
3D polygonal objects in high detail, with raster images used
for object surfaces only. When only relying on exported file
produced from the modeling software, the result is a single
document file which compiles the whole world, with the size
of 130MB. Besides take a relatively long time to pass in the
network, computer memory will also be overburdened by the
amount of data that must be stored from the network. The
browser that displays the world also provides very slow
response, and object rendering performance tends to be low.
On some computers, the world even failed to appear, although
the resulting document of export is in accordance with the
standard format.
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Fig 3: Sample world built for the experiment

Using the method, elements which make up the world have
been distributed into 26 files, including image files for the
texture of objects. The overall size of the document had
declined drastically to 16MB. This decline was achieved since
a large number of object-forming codes have been eliminated
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because some visuals only refer to a description file, eg the
seat object as shown in Fig. 4.
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Fig 4: Chair object used in the world

Decrease in file size has brought about faster data transfer
within the network. Document loading into memory has
become faster with smaller size of files forming the world as
well as the main document files which were also very small.
There were no loading failure at all on all computers which
tries to show this world in their browser. Rendering
performance has increased, and this increase can be drastic
when the special effects for the optimization purpose have
been added, eg using Level of Detail (LOD). Updates to the
constituent elements of the world can be easily performed
because each component has been separated and can be
treated respectively as needed. Therefore, world becomes
eligible to be published online on the Internet. Constituent
elements of the world that are distributed will also facilitate
further development if the users want to throw in a variety of
additional features into the world they made to enhance it.

Although the result of experimental sample world were
acceptable for online publication, the method still have not
touched the interactivity side of the development. Interactivity
requires specific handling since it is not just about forming the
3D objects, it is about defining the proper response of the
objects when users interact with them. Further enhancement
for the proposed method is needed for this purpose.

5. CONCLUSION

The proposed world development sequence method can
become a guide to help prospective developers or beginners in
Web3D technology to quickly produce a site with a world that
deserves to be published online. This method assumes that
developers are familiar with the 3D modeling software so that
the development time can be shortened than without using
these tools along with the method. Prospective developers do
not have to really understand details of the code in their
choosen standard format, they can simply use what has been
provided by the modeling software to build a basic yet
functional world. Further optimization can be done manually
on the resulting document once developers begin to better
understand the format that they use. For future development,
the proposed method can be further enhanced with focus on
user interactivity in order to provide better user experiences
when they navigate inside the world.
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