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Abstract— With the current Web3D document format, users
are forced to choose certain document formats to use, either
during development with a particular tool or when it will be
displayed in a browser. Only one format that can be processed by
any browser at one given time. This raises the main problem of
not allowing users to display a variety of objects with different
formats in their browser. For this problem, a Web3D framework
can be the solution, as it will provide format conversion for the
browser. The conversion itself requires an appropriate base
format as the conversion goal. Since there are many formats that
have been implemented by users, a comparison has to be done for
the purpose of choosing the suitable format.

In this study, comparisons have been made to obtain some
information. The information required is the complexity of each
document in describing a 3D object in the browser, as well as the
performance of the particular format. Web3D formats compared
in this research are the standard ones: VRML and X3D. Various
specific description of object formation have also been selected as
sample representation for each format.

Based on comparisons in the representation information of
each standard format, X3D is the more suitable format for this
need. As a standard format representation, the results obtained
can be used for further comparisons with non-standard or
proprietary formats. This information is needed to determine the
final base format for the framework to be developed in
subsequent research.
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I. INTRODUCTION

The need to display more than one format at a time is based
on the desire to shorten the development time of the Web3D
site, especially those with a world that has high object
complexity attributes with large quantity of constituent
elements and large viewing area. Creation of such Web3D
world is very difficult and time consuming. The choice of
solution is to utilize the principle of reusability in the form of
the use of existing components to provide convenience to its
users [1]. The component used can be either an individual
object or a world, which is in a separate place. The world from
various sources is then called by the main world that unites it
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so that it appears together all at once in a browser. In Web3D,
this approach is referred to as a distributed world [2].

In a conventional web as per W3C standards, a page view
in a browser can be built from an HTML document. When a
user want to display the contents of another HTML document,
the document should be displayed in a different window.
Sometimes a developer chooses a solution of using frames that
have been included as HTML component since version 4.0 [3].
Distributed world in Web3D makes it possible to bring up the
contents of more than one source document in a browser
window without using frames. It's just that distributed world
only applies if all documents of the world have the same
format. Thus, a user can simply create a major world, then
invoke various other worlds that already exist and build by
different creators, but all the worlds called should have the
same format.

References to the world or scenery as well as external
individual 3D objects can not be made to documents with a
different format than the main document format. It is also
presented in [4] which made research to display 3D graphics in
various formats by converting them into a suitable format. In
Web3D, users are forced to retrieve documents manually from
the site containing the required objects. After that it's converted
to a format that matches the document format of other objects
that users want to display together in the browser, although
there are potential problems in converting documents from one
format to another [5].

The concept of the solution being researched is a
framework that has the ability to simultaneously display
objects according to descriptions on documents from multiple
sources in different formats. The research in [6] also have a
similar purpose, but the merged results are displayed in a
certain application as the final viewer, and this application
takes input of 3D objects individually. Proposed framework in
[7] requires the use of a standard browser as its main viewer
component. Therefore, a special browser is not built for this
purpose so that users can directly use their own browser as they
wish and have been familiar with it. For compatibility reasons,
the browser must comply with W3C standards [8]. Because it
uses a widely available browser, this concept requires the
existence of a base format that serves as a basis for uniform
formats that are used as inputs to be displayed as an integrated
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view in users’ browser. In addition, the base format must be a
format that has been widely accepted and used in various
Web3D implementations.

Of the many formats, there are two Web3D document
formats that have been officially defined by the Web3D
consortium. The formats are VRML [9] and X3D [10]. Both
are the most widely used 3D formats [11] and have similar
main characteristics that require plug-ins, and save the object
description document in the form of a text file. Since the base
format is only one, then one of the two standard formats
considered more efficient is selected. The efficiency of the base
format can be seen from two aspects, namely performance
when displaying a Web3D world, as well as from the
complexity of documents that are formed to display 3D objects
in the browser. Because the desire to add realism and design in
3D graphic display is increasing [12], the format must be able
to anticipate the effect on display rendering performance. This
includes when using certain techniques to improve display
performance when the object described is very complex, for
example by using LOD or Level of Detail [13].

VRML has been widely adapted for graphical
representation of 3D objects over the web [14]. Earlier
implementation VRML was difficult since there were no
support from commercial 3D object-making software, but now
there are several tools that can be used to help create 3D
models in this format [15]. At first, VRML was about to be
selected as the base format for the framework to be studied due
to the popularity and number of users of this format. Since
X3D is the newer standard format compared to VRML, it is
necessary to perform a comparison in order to select the more
suitable base format. Comparisons were performed on the
complexity of the formation of objects in the document as well
as the results. The results were compared on various browsers
with a combination of various plug-ins is done.

II. WEB3D

Web3D is a term that describes a programming or
descriptive language that can be used to provide interactive
objects and 3D worlds over the Internet. Web3D includes open
language such as VRML, Java 3D and X3D - as well as any
proprietary language that has been developed for the same
purpose under the umbrella of the Web3D consortium. The
standards set by the Web3D consortium are open. Web3D open
standards have also strong relationships with other standards
for multimedia [16].

Virtual Reality Modeling Language (VRML) is a file
format for describing interactive objects and 3D worlds.
VRML is designed for use on Internet, Intranet, and local client
systems. VRML is also intended to be a universal exchange
format for integrated multimedia and 3D graphics. VRML can
be used in a variety of applications such as engineering and
scientific visualizations, multimedia presentations,
entertainment and education, web pages, and shared virtual
worlds [17].

VRML is an international standard file format based on
ISO/IEC 14722 [9], to describe interactive 3D multimedia on
the Internet. The VRML 1.0 specification is issued by Silicon
Graphics Inc. company, and is based on the Open Inventor file

format. The second release of VRML has gained a huge
addition in terms of interactivity capabilities. This second
generation was designed by the VRML team of Silicon
Graphics Inc. with contributions from Sony Research, Mitra,
and more. VRML 2.0 has been observed by the VRML
discussion group through moderated e-mail (www-
vrml@vrml.org) and then adopted by many companies and
individuals. In December 1997, VRML97 replaced VRML 2.0
and was officially defined as an international standard ISO/IEC
14772 [18]. Fig. 1 illustrates a conceptual model of a VRML
browser.
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Fig. 1. Conceptual model of a VRML browser [19].

X3D is a royalty-free open standard file format and run-
time architecture to represent and communicate with 3D and
objects using XML [20]. This format is a ratified ISO standard
and provides a system for storing, retrieving and displaying
real-time graphic content that has been prepared in the
application, all in an open architecture to support multiple
domains and user scenarios [21]. Fig. 2 illustrates the X3D
system architecture.
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Fig. 2. X3D architecture [22].
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X3D has a set of customizable features that can be used as
components for use in scientific engineering and visualization,
CAD and architecture, medical visualization, training and
simulation, multimedia, entertainment, education and more.
The development of real-time 3D data communications across
all forms of application has evolved from the beginning as
Virtual Reality Modeling Language (VRML) with the more
mature and refined X3D standards [21].

III. COMPARISON

A. Provision of Document Writing

Both VRML and X3D formats should describe headers and
content in their documents. In VRML, the header row starts
with writing the #VRML V2.0 utf8 text, whereas in X3D the
header row starts with the text <?xml version="1.0"
encoding="UTF-8"?>. Because X3D uses XML description
language [23], it is possible in X3D to describe a reference to
which specification and which schema the document refered to.
This is not implemented in VRML, where after starting with
the document identifier line, the next section directly describes
the contents of the document.

Both VRML and X3D should also specify each attribute for
each node to be portrayed in the browser. VRML is made up of
nodes, which contain mathematical descriptions of 3D points,
lines, surfaces, text, strings, and solids [24]. In general, the
node can be a simple representation of a particular shape, as
well as a description of complex objects. Complex objects can
be formed from a variety of simple objects in various ways of
formation, as well as describe them by coordinates.

When using a combination of objects, it will get some
description of a child object that is covered by the name of a
larger object. But apparently based on the initial experiment,
this method did not has to be done, because it could be a
complex object constructed by a collection of objects, but the
object does not has to be the child of the larger description.
This is because a node or object has 3 types of definitions of
transformation i.e. position, direction, and scale. When the
object definition causes the object to attach itself to another
object even though it is not a child node of the larger node or
object description, this node will give the scene graph a new
form on the object it is attached to.

Because the two formats are based on the same basic needs
with the difference in the further development, then for the
selection of the object formation pattern is based on the
description of the same node and contained in each format.
Each format has a basic node description for constructing
simple objects but it is possible to get changes to the property
and its value. The base node is also called primitive. As both
standard formats are defined by the Web3D consortium, the
basic nodes or fundamental objects of the two formats are
essentially the same. Therefore, the same basic nodes of the
two formats, namely Box, Cone, Cylinder, and Sphere have
been selected for the first phase of comparison.

Each primitive or base node is created based on its default
default value. In addition to not changing default values,
additional properties are not granted, and Material nodes are
not altered so only use default values. All other descriptions
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either in the entire scene graph or non-default world are not
added, so objects rendered in the browser are really just default
objects without any manipulation. All browsers on the
computer for testing are in default. Finally, no additional code
is inserted in any object description document. This is done so
that comparisons only look at how each encoding is done for
the primitives.

Nodes with intermediate complexity are created based on a
combination of nodes in a special node, the Group node. For
experimental purposes, 2 Group nodes are built using some
basic nodes to form new nodes. High-complex nodes are based
on coordinate descriptions. Objects with descriptions and same
scene graph scenes are created in both formats to allow for
comparison.

B. Sample Comparison

The VRML format uses a way of description of objects that
are only used in this standard. The encoding form is specific
and does not allow the use of other descriptions that do not
conform to predefined standards, applicable from VRML 1.0,
VRML 2.0, or VRML97. On the other hand, X3D uses XML
encoding. XML is the standard that Web consortium has set as
a way of describing information structured on the internet.
XML has been widely used for various purposes especially for
data transfer. Due to the widespread use of XML, its use in
Web3D format will facilitate its reception so it can quickly be
implemented into code to describe scene graphs.

For comparison to show the complexity value of each
format, the X3D format document does not use the classic
VRML encoding. Thus the X3D node for experiment in
comparison is only made in XML encoding. Each object
description document is created with a simple text editor using
ANSI text encoding, the goal is to minimize the contents of the
document so that comparisons can actually be performed only
on the node description only. Compression of documents in
both formats is also not executed.

Generally based on the encoding of each format for all
primitive base objects with default values, the only significant
difference is only visible in the header. The header is an
important part because it is used to notify the browser of the
type of document that the browser will process before it is
displayed. The header for the VRML document is very short,
while the header for the X3D document is longer because it
must define references and profiles for validating the way the
document is written. The X3D format also requires defining the
Scheme before defining the object and its attributes to be
described. For simple objects or nodes, the VRML file size can
be smaller when compared to files containing X3D documents.

Another thing to be observed is the use of a description
style object that is similar to the C language in the VRML
document format. This writing style potentially generates more
typographical errors when editing descriptions, especially since
the writing of descriptions in the document is case-sensitive.
On the other side, the style of writing markup language for web
documents are used in X3D format. Web users who are
familiar with HTML especially version 4.0 and later will be
greatly helped by how X3D documents are written.
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The next thing to look at is the complexity of documents
produced by both VRML and X3D formats. Calculation of
document complexity can not be done by calculating the
complexity of lines of code as in [25] and [26]. This is because
all object descriptions of both VRML and X3D formats are
linear, so the contents of the document lines of each format do
not have branching or selection of conditions as in the line of
program code. X3D uses a similar XML writing pattern and is
developed from VRML. 1t is therefore chosen how to calculate
complexity through elements and attributes
definitions/declarations, elements and attributes group
definitions/declarations, and other definitions including user
defined and built-in simple type and complex type definitions
[27].

Prior to the calculation of complexity, careful scrutiny is
done on the code line of each document from each format that
gives the same display results in the browser. Care is done on
how many command lines should be assigned to each format in
order to produce a view.

The comparison of the number of commands used to
describe the node/object in a scene graph by counting the
number of lines of code for each document can be summarized
in Table I. The line counts of both formats are listed in the
table to show the results on the basis of each comparable
document. Table II shows the results of complexity of
document samples from both formats.

TABLE 1. LINE COMPARISON

Objects VRML X3D
Sample node: Box 5 14
Sample node: Cone 5 14
Sample node: Cylinder 5 14
Sample node: Sphere 5 14
Sample node: Group 1 16 28
Sample node: Group 2 32 46
Sample node: Complex 1 23 18
Sample node: Complex 2 19 17

TABLE IL OBJECT DESCRIPTION COMPARISON

Objects VRML X3D
Sample node: Box 4 5
Sample node: Cone 4 5
Sample node: Cylinder 4 5
Sample node: Sphere 4 5
Sample node: Group 1 14 19
Sample node: Group 2 42 41
Sample node: Complex 1 42 32
Sample node: Complex 2 37 31

As seen on Table I, the amount of lines of codes in X3D
documents used by the samples are higher, but as the sample
nodes are getting more complex, the differences of recorded
values in line amount are getting smaller. When it comes to
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complexity values, X3D sample documents used in the tests
provided smaller numbers when they were used to display the
more complex object, except for only 1 node which is a group
node. This group node is actually a complex model constructed
from many simple objects. On the contrary, as the constructing
single objects became more complex in the other group node,
the resulting complexity amount is smaller.

C. Sample Test

After comparing the forming lines of documents in both
VRML and X3D formats, it is necessary to know the result
when documents from both formats are displayed in the
browser. For that purpose it is necessary to test the sample
documents that have been compared in the previous section.
The test was done using 4 browsers and 2 plug-ins/viewers.

Samples were taken from documents that use Group nodes
and single complex nodes. No samples from primitive types
because they are too simple and concise, and thus less likely to
produce significant differences. Both document types of each
formats are used as a short test material to find out how each
document will perform when displayed in the browser. The
following are test results on all documents. The test is
performed by taking the average value of each selected
navigation mode, and the recorded value is measured in fps
(frame per seconds). Each test was done 20 times, and each
single test took 31 seconds (the first second were not counted),
the value recorded were from every 3 seconds. The results
from walk mode, pan mode, and observe mode tests are shown
in Table III, Table IV, and Table V respectively.

TABLE III. RESULT FROM THE TEST, WALK MODE
Objects VRML X3D
Sample node: Group 1 42,2 fps 42,3 fps
Sample node: Group 2 36,7 tps 35,1 fps
Sample node: Complex 1 14,1 fps 16,6 fps
Sample node: Complex 2 11,8 fps 15,7 fps

TABLE IV. RESULT FROM THE TEST, PAN MODE
Objects VRML X3D
Sample node: Group 1 41,6 fps 42,9 fps
Sample node: Group 2 33,2 fps 32,4 fps
Sample node: Complex 1 13,5 fps 13,1 fps
Sample node: Complex 2 11,1 fps 12,9 fps

TABLE V. RESULT FROM THE TEST, OBSERVE MODE
Objects VRML X3D
Sample node: Group 1 43,5 fps 43,8 fps
Sample node: Group 2 36,4 fps 39,2 fps
Sample node: Complex 1 16,5 fps 16,3 fps
Sample node: Complex 2 15,3 fps 15,9 fps

In walk mode test, the results are generally not much
different, except for the Complex2 node. As seen on Fig. 3, this
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node is basically a highly detailed 3D model ornamental iron
railings which has complex basic shapes mimicking the real
objects in the real world. Scale and size of this model are also
taken from the original object. It also contains much more
complex vertex coordinates compared to other samples nodes.
In pan mode and observe mode tests, the resulting values are
also not much different, but further scrutiny from overall test
results shows that the X3D provides higher average results
more often than VRML.

Fig. 3. Sample Object for Complex2 node.

IV. DISCUSSIONS

From the comparison of the encoding method, according to
Table 1, it can be concisely to know the comparison between
VRML and X3D using some sample documents that contain
both simple and complex nodes. Based from the previous tests,
X3D requires more lines of code to build simple or primitive
objects. This is due to the addition of several lines to comply
with XML encoding which is the basis of how to write code in
X3D. In addition, the way X3D writes code that adapts the
standard tag writing style to web documents requires clarity of
the opening and closing parts of the document. It also provides
additional lines of code into X3D documents even though
basically the existing line of elements can be aligned, with the
impact that developers will have little difficulty following the
flow of the document. Beyond these additions, the actual
number of lines of code from X3D is not much different from
VRML.

In the comparison of Group node code line section, it
appears that the number of rows in X3D documents have more
lines than VRML documents. But unlike the primitive part, the
number is no longer up to more than two times the lines of
VRML code. The Group node samples in comparison are
basically a combination of some primitives which then added
with additional properties along with attribute values to modify
the appearance of the object, either individually or in whole.
The primitive is then positioned and aligned so that it entirely
forms a single object. Site visitors will see all these objects in
their browsers as visible and explorable objects, and can
interact further when enclosing the sensor code to detect the
user's response.

In a single complex node section, there is a tendency of
X3D that is able to shorten the code so that the overall number
of lines of code in the document becomes less than VRML.
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From this it can be said that based on the comparison of the
samples made for this study, if the code used to describe the
object is increasingly complex then the difference between the
two document formats is greater.

In all forms of documents that describe the data, the
number of lines of existing code can affect several things,
including the loading time to memory, the amount of memory
needed, and how long the process required to do the translation
to be understood by the machine. Additionally, the line of code
also affects the file size which determines the transfer time
from the server computer to the user's computer as it passes
through the computer network. In order to find the base format
for the framework, the shorter code line makes it easier to build
new documents to display conversion results than other
formats. In addition, when viewed manually, the compact code
allows developers to build 3D objects faster, and when the
process is automated the system can generate code in shorter
time.

Based on comparison results, VRML tend to provide more
complex code and complexity in increasingly complex
documents while X3D raises better complexity calculation
results. In reality, recent scene graphs have become
increasingly complex and rarely contain primitive or primitive
assemblies, therefore the more compact code and lower
complexity counts for complex objects in X3D can be an
important point. X3D format is a not a process description so it
is natural that its content can not be directly understood by
users in a single reading. However, such a rigid XML-style
structure will make it easy to recognize the parts of the
document that are needed, especially when changing the shape
of the data in the conversion process.

To obtain informations on the performance of documents
when displayed, comparisons are made when the code is
realized to be an object in the browser. Comparison is done by
performing 3 common navigation modes performed in Web3D,
i.e. walk, fly, and observe. Each navigation mode can have
various motion combinations, but the one used in comparison
is the default mode pair each provided by the Web3D object
viewer in the browser. Based on the experimental results for
comparison, the responses to interactivity were not different in
overall objects in both VRML and X3D versions, and the
values obtained in the test to obtain frames per second were
quite variable. The average result of 4 browsers combined with
2 different plug-ins does not show a particular pattern, which
indicates that based on the samples used, both have similar
performance although the X3D tend to provide a slightly
higher numbers on most of the results.

V. CONCLUSION

The comparison results have shown some annotations
between the two formats compared in the study, so they can be
used to indicate the choice of standard formats to be used as the
base format in subsequent research of Web3D frameworks with
the main capability of viewing multiple formats from different
sources. Based on the comparative experiments conducted, it
can be concluded that the X3D format is more suitable to be
used as the base format compared with VRML. In addition, its
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proximity to XML will make it easier to build the framework
which based on this research.

ACKNOWLEDGMENT

The authors would like to thank to the Head of Multimedia
laboratory, Department of Information Systems at Universitas
Ahmad Dahlan (UAD) for giving the permission to carry out
the experimental research. The authors would also thank to the
Head of SKJ Computer Laboratory, Department of Computer
Science and FElectronics at Universitas Gadjah Mada (UGM)
for giving the permission to use the facility to complete the
final report.

REFERENCES

[1] R. Anguswamy and B. Frakes, “Study of factors affecting the design and
use of reusable components”, Proceedings of the 7th International
Doctoral Symposium on Empirical Software Engineering (IDoESE),
Lund University, Sweden, September 2012.

[2] M. Pesce, VRML: Browsing & Building Cyberspace. Indianapolis: New
Riders Publishing, 1995.

[3] D. Stotts, and J. Navon, “Model checking CobWeb protocols for
verification of HTML frames behavior”, Proceedings of the 11th
International Conference on World Wide Web, Hawaii, USA, May
2002, pp. 182-190.

[4] R. B. Berthelot, J. Royan, T. Duval, B. Arnaldi, “Scene graph adapter:
an efficient architecture to improve interoperability between 3D formats
and 3D applications engines”, Proceedings of 16th International
Conference on 3D Web Technology, Paris, France, June 2011, pp. 21-
29.

[5] The National Archives, “File Format Conversion - Version:1.2”, Kew,
Richmond, Surrey: The National Archives, 2011,
http://www.nationalarchives.gov.uk/documents/information-
management/format-conversion.pdf.

[6] R.B. Berthelot, J. Royan, T. Duval, B. Arnaldi, “3DFC: a new container
model for 3D File formats compositing”, Proceedings of the 17th
International Conference on 3D Web Technology, Los Angeles,
California, August 2012, pp. 27-35.

[77 M. W. Hananto, “Universal framework for displaying multi-format
Web3D worlds”, Proceedings of International Conference on Culture,
Communication, and Multimedia Technology (ICON C-COMET 2014),
Universiti Utara Malaysia, Sintok, Malaysia, April 2014, pp. 163-172.

[8] W. Seltzer, “World Wide Web Consortium (W3C) standards for the
open web platform”, in Open Source, Open Standards, Open Minds
Conference Proceedings, Washington DC, April 2016.

[9] Web3D Consortium, “The Virtual Reality Modeling Language”, Web3D

Consortium, 2006,
http://www.web3d.org/documents/specifications/14772/V2.0/
index.html.

[10] Web3D Consortium, “Extensible 3D (X3D) Part 1: Architecture and
base components — Introduction”, Web3D Consortium, 2013,

http://www.web3d.org/documents/specifications/19775-
1/V3.3/index.html.

282

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]
(21]

[22]

(23]

[24]

[25]
[26]

[27]

Web3D Consortium, “X3D & VRML, The Most Widely Used 3D
Formats”, Web3D Consortium, 2017, http://www.web3d.org/x3d-vrml-
most-widely-used-3d-formats.

S. Jeschke, M. Wimmer, W. Purgathofer, “Image-based Representations
for Accelerated Rendering of Complex Scenes”, STAR (State of the Art
Report) in the 26th annual conference of the European Association for
Computer Graphics (EUROGRAPHICS 2005), Trinity College Dublin,
Ireland, September 2005.

W. Pasman and F. W. Jansen, “Scheduling level of detail with
guaranteed quality and cost”, Proceedings of the 7th International
Conference on 3D Web Technology, Tempe, Arizona, USA, February
2002, pp. 43-51.

L. W. Ming and L. Gibson, “Specification of VRML in Color Rapid
Prototyping”, International Journal of CAD/CAM, Vol. 1, No. 1, pp. 1-
9,2002.

G. Pomaska, “Implementation of Web 3d Tools for Creating Interactive
Walkthrough Environments from Building Documentations”, The
International Archives of the Photogrammetry, Remote Sensing and
Spatial Information Sciences (ISPRS), Vol. XXXIV, Part 5/W12,
(ISPRS WG V/4 and IC WG III International Workshop on Vision
Techniques for Digital Architectural and Archaeological Archives),
Portonovo-Acona, Italy, July 2003, pp. 268-272.

L. Chittaro and R. Ranon, “Web3D technologies in learning, education
and training: Motivations, issues, opportunities”, Computers &
Education, Volume 49 Issue 1, pp. 3-18, August 2007.

R. Carey, G. Bell, C. Marrin, “ISO/IEC 14772-1:1997 Virtual Reality
Modeling Language (VRML97)”, The VRML Consortium Incorporated,
1997, http://www.vrml.org/Specifications/ VRML97.

VRML Consortium, “The Virtual Reality Modeling Language
Specification Version 2.0”, VRML Consortium, 1996,
http://vrml.sgi.com/moving-worlds/index.html.

VRML Consortium, “The Virtual Reality Modeling Language - Clause
4: Concepts”, VRML Consortium, 1997,
http://www.vrml.org/Specifications/ VRML97/part1/concepts.html.

D. Brutzman and L. Daly, X3D: Extensible 3D Graphics for Web
Authors. San Fransisco, CA: Morgan Kaufmann Publishers, 2007.

Web3D Consortium, “Getting Started with X3D”, Web3D Consortium,
2017, http://www.web3d.org/getting-started-x3d.

Web3D Consortium, “Extensible 3D (X3D) Part 1: Architecture and
base components - Clause 4: Concepts”, Web3D Consortium, 2013,
http://www.web3d.org/documents/specifications/19775-
1/V3.3/Part01/concepts.html.

M. Gelautz, M. Brandejski, F. Kilzer, F. Amelung, “Web-based
visualization and animation of geospatial data using X3D”, Proceedings
of IEEE International Geoscience and Remote Sensing Symposium
(IGARSS '04) Volume 7, Anchorage Alaska, September 2004, pp. 4773-
4775.

S. Yu, “Slicing Algorithm of VRML Model in Rapid Prototyping”,
Journal of Modeling and Optimization, Volume 7, Number 1, pp. 45-49,
2015.

T. J. McCabe, “A Complexity Measure”, IEEE Transactions on
Software Engineering, Vol. SE-2, No. 4, December 1976.

R.S. Pressman, Software Engineering: A Practitioner’s Approach 5/e.
New York: McGraw-Hill, 2000.

D. Basci, S. Misra, “Complexity Metric for XML Schema Documents,
Proceedings of the S5th International Workshop on SOA and Web
Practices, 2007, pp. 1-14




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


