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Abstract. There is a possibility that a 3D online virtual space can be-
come a more familiar communication medium because of the widespread
use of the Internet. However, language differences pose significant barri-
ers to intercultural communications. We have developed a multilingual
chat communication support system in Second Life as an initial research.
Second Life is one of the most popular 3D online virtual spaces in the
world. We have carried out a multilingual chat communication experi-
ment in Second Life. From this experiment, we have found the following.
(1) It is important that a machine translation machine make it visible
in a 3D virtual space. A user can easily learn the usage of a machine
translation. (2) There is not understanding other party’s language in the
problem because appearances of each avatar are free. It is important for
users to show translation language pairs not to give confusion.

Keywords: multilingual chat communication, 3D online virtual space,
machine translation.

1 Introduction

The number of accounts on Second Life[1], which is a three-dimensional vir-
tual space, has increased to more than 14 million. Approximately 51% of these
users are English-speakers[2], and English is used even in chats with non-English
speakers. However, there are many users who cannot speak English well, and
therefore, language can become a communication barrier.

Several support methods for communication in a virtual space have been
proposed[3,4]. These researches aim to enable communication by using voice
conversations in the same language. Research on multilingual chat communica-
tions support in a virtual space has been carried out a little. The Internet and
technologies supported by high-performance computers have enabled communi-
cation in the virtual world for the first time.

This research presents the development of a multilingual chat communications
support system in a three-dimensional virtual space. Further, we show the result
of experiments that use multilingual chat communications support in a virtual
space.
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2 Related Works

Sugawara et al. researched communication in a three-dimensional virtual space
[5]. They developed a three-dimensional virtual space, called InterSpace, for
their research. In InterSpace, there is an agent who mediates communications
in a virtual space. Asynchronous communications in a virtual space have been
achieved by this agent. Then, an open experiment was carried out on the Internet
using InterSpace. The effect of the development of communities and the use of
the communications media was studied in this experiment.

Matsuda et al. developed a virtual society, called PAW, and carried out an
open experiment[6]. From the result of the open experiment, they presented
the user’s profile, the effect of an event, the feature of communities, and the
communication tools for using all these together.

Nakanishi et al. studied the impact of a three-dimensional virtual space com-
munication environment[7]. From a comparison of this environment with a
face-to-face environment, they have found that the environment of the three-
dimensional virtual space contributes to an increase in the switch frequency of
the speaker.

Zhang and Bach have developed a context-aware machine translation system,
named Virtual Babel, for virtual worlds[8]. They enhance the Second Life viewer
to intercept the incoming/outgoing chat messages and reroute the message to
a machine translation. The returned translations are appended to the original
text message to help users to understand the foreign language. They have the
same issue as us. They provide a context-aware language model to estimate a
suitable domain for chat.

Our research differs from the abovementioned researches; we discuss the pos-
sibility of communication among speakers of several different languages by using
machine translation in a virtual space.

3 Multilingual Chat Support System

We have developed a multilingual chat support system by using an object1 that
could be built in an event-driven-type script in a three-dimensional virtual space.
Portable and fixed translation systems are expected as multilingual chat com-
munications support. In the following subsections, we discuss the support form
in the three-dimensional virtual space and then describe the portable and fixed
translation systems.

3.1 Support Form of Multilingual Chat Support System

Table 1 shows the advantages and the disadvantages of a fixed and a portable
communication support system in a virtual space.

In the case of the fixed system, the translation object was set up in a certain
pre-decided place. When a user (avatar) went to this place, he/she could use the
1 An “object” is a form combined by “prim,” which is the basic object in Second Life.
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Table 1. Advantages and disadvantages of a fixed and a portable communication
support system in a virtual space

Advantages Disadvantages

Fixed - It is easy to manage and update
software because the software is in
an object.

- The translation chat can be car-
ried out only in that particular area.

- The language of the other person
is shown clearly by the bench.

- One translation object can be
translated only in one pair of lan-
guages.

- It is easy for users to operate
the avatar because a user can use
translation only while sitting on the
bench.
- The translation bench can be
shown clearly using a translation
function.

Portable - A user can use the translation
function everywhere.

- A user needs to update the trans-
lation system by himself/herself be-
cause the translation function is in
the object.

- One HUD can support multiple
language pairs.

- The language of the other person
is not shown clearly. A user needs
to ask his/her language in advance.
- A user has to operate the HUD for
translation.
- Because the user is not aware that
the other person is using a machine
translation function, there could be
a lot of confusion.

translation chat system. It was necessary to prepare a separate translation object
for each translation language for such a system2. The advantage of this system
was that the other party’s language was specified by the place where it sat.

The operation “Sit an avatar” is an easy operation that is often used in
Second Life. The fixed machine translation function was displayed in the three-
dimensional virtual space. Therefore, other users could recognize that the other
party is using the machine translation system. In the case of the portable sys-
tem, the translation object was displayed on the user’s screen as a head-up display
(HUD)3. This feature of the portable system did not place limitations on where
the user could use the translation functions, and communications that used trans-
lation chat could be carried out everywhere. It was necessary to select the trans-
lation language for a portable system on HUD; further, it was necessary to know

2 This limitation is a problem in Second Life.
3 A head-up display (HUD) is a transparent display that presents information without

requiring the user to look away from his/her usual viewpoint.
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HUD-type
Trasnlation object

Chat room for Chinese and Japanese

Bench-type
Translation object 

Avatar

Fig. 1. Screenshot of the multilingual chat support system

the other party’s language beforehand4. When a portable system was used, sen-
tences in two or more languages were suddenly displayed while chatting because
the machine translation function was not displayed in the three-dimensional vir-
tual space. This might confuse the other party.

3.2 Structure of Multilingual Chat Support System

The multilingual chat support system that we have developed is shown in
Figure 1.

1. Fixed translation system (Bench-type translation object)
“Chat room for Japanese and Chinese” in Figure 1 is a fixed translation ob-
ject. We set up Japanese–English, Japanese–Chinese, and Japanese–Korean
chat rooms. The procedure for using the translation chat room was as
follows:
(a) A user clicked the bench-type translation object in the translation chat

room, and then the avatar of the user sat on the bench.

4 When this system was developed, neither the user’s national origin nor information
on the user’s language was offered in Second Life. However, now, a user’s language
can be known.
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Bench-type translation object
 for Japanese

Bench-type translation object
 for Chinese

Chat sentences

Fig. 2. Screenshot of a chat communication in the translation chat room

(b) The chat sentence was translated automatically during the chat.
The appearance of the chat communication in the chat room is shown in
Figure 2. Each user sat on the bench on the native language side. The input
chat sentences were machine translated and displayed as a chat sentence.

2. Portable translation system (HUD-type translation object)
The HUD-type translation object in Figure 1 is a portable translation ob-
ject. Figure 1 shows an expanding HUD-type translation object. This could
translate among Japanese, English, Chinese, and Korean by switching the
language tab. The procedure for using the HUD-type translation object was
as follows:
(a) The user installed the HUD-type translation object in his/her avatar.
(b) The user clicked the language selection tab according to the partner’s

language and his/her own language.
(c) The chat sentence was translated automatically during the chat.

3.3 Back Translation

Back translation is the process of translating a sentence that has already been
translated into an intermediate language back to the original language. Back
translation enables users to check the accuracy of a message using their own
native language.
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User's language button

Other's language button
‘Please select other's language.’

‘Please select your language.’

Translation On/Off button
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Fig. 3. Screenshot of the heads-up display (HUD)-type translation chat object

User side

Another user side

Input sentence：
Translation result：

Back-translation result：

Input sentence：
Translation result：

Fig. 4. Example of multilingual chat communication

An example conversation is shown in Figure 4. The translation sentence was
displayed only on the input user’s side and not on the other party’s side. When
the input sentence had a mistake, the sentence could not be machine-translated
correctly. When an unknown word or a complex syntax was used even when the
input sentence was correct, the translation would most likely be incorrect. In
previous studies, the user confirmed the back-translation result before he/she
presented it to the other party’s side[9]. When the user judges that there was a
problem in the back-translation result, he/she can correct the input sentence[10,11].

A chat in a virtual space communication demanded real-time translation.
Therefore, the user could correct the sentence if he/she found that the translation
result was not correct.
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3.4 System Configuration

Figure 5 shows the system configuration of the multilingual chat support system.
The input sentence that the translation object (Bench-type translation object in
the translation chat room and the HUD-type object) received from the Second
Life server passed through the relay server (Figure 5(B)).

The relay server authenticated the user, limited the translation frequency, and
recorded the user log. Then, the input sentence was sent to the translation server
(Figure 5 (D)) through the language grid[12] server (Figure 5 (C)).

The relay server sent the translated sentence to the Second Life server
(Figure 5 (B)). Finally, the translation object displayed the translated sentence
in Second Life. The back translation was carried out using an almost similar
procedure.

4 Experiment 1: Portable Multilingual Chat
Communication System

We carried out an experiment using the portable multilingual chat communica-
tion system. In the experiment, five Japanese university students chatted with
some unspecified general users in Second Life.

The purpose of the experiment was to investigate what problems occurred
during the use of the portable multilingual chat communication system in Second
Life. The procedure of the experiment was as follows:

1. A subject installed the portable translation system (HUD-type translation
object) in his/her avatar.

Translation 
server

Translation 
server

Translation 
server

User PC

Language Grid 
server

Internet

Relay 
server

Second Life 
server

Fig. 5. System configuration of the multilingual chat support system
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Table 2. Questionnaire result of the experiment using a portable translation system

Questionnaire items Average Standard
deviation

(1) The translation result of my chat sentence was correct. 2.2 0.16
(2) I think that the back translation is necessary. 4.6 0.24
(3) I understood the meaning of the foreigner’s (the other party

of the chat) sentence from the translation.
2.8 0.56

(4) I am satisfied with the accuracy of the translation. 2.0 0.40
(5) I understood the usage of the translation function at once. 4.0 0.40
(6) A problem occurred in the translation system while chatting. 2.2 1.36
(7) I think that the machine translation in the chat is useful. 3.6 1.04

We used a five-point Likert scale for the evaluation, with 1 = Strongly disagree, 2 = Disagree, 3 =
Neutral, 4 = Agree, and 5 = Strongly agree.

2. The subject went to an island (called SIM in Second Life) where the other
avatar existed.

3. The subject read a conversation among the general users on Second Life and
chatted to them.

The duration of each experiment was approximately 20 or 30 min.
In the experiment, the translation system was not able to translate sentences

in many cases. Many users in Second Life used clipped forms for chat. Some users
incorrectly used capital and small letters while spelling out a word. Moreover,
even if the chat with a general user on Second Life was translated, it was not
possible to follow the conversation because the translation could not keep up
with the speed of the conversation. Subjects were ignored by almost everyone
on Second Life.

Table 2 shows the questionnaire result of the experiment using the portable
translation system.

We obtained good results with respect to the necessity and ease-of-use of the
system from the questionnaire (Table 2 (2), (5), and (7)). However, the results
with respect to the actual use of the system in Second Life were poor (Table 2
(1), (3), and (4)). We found that the sentences of the other party and those of
the subject were often translated incorrectly. The main reasons that the subjects
gave for not being able to carry out a good chat conversation (Table 2 (3)) were
as follows:

– I hardly understood the content of the chat. However, I think that the trans-
lation depends on the content of the sentence.

– I think a peculiar word was often used in the chat (‘You’ is shown ‘u’). I
did not know what was said at all because the contents of the chat were too
unusual.

– Because the translation results were not too correct, I could not understand
the conversation well.
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We found that the chat in Second Life was similar to the chats on the Internet.
The users did not care much about grammar and spelling. When the subjects
used the portable translation system, the other party did not answer in consid-
eration of such a special situation.

5 Experiment 2: Fixed Multilingual Chat Communication
System

5.1 Experimental Procedure

We carried out the experiment using the fixed multilingual chat communication
system. The purpose of the experiment was to investigate what problems oc-
curred during the use of the fixed multilingual chat communication system in
Second Life.

In the conversation experiment, we verified the following items:

– Can you carry out a serious conversation using this system?
– Does the meaning of the other party’s sentence change because of the ma-

chine translation?
– How can we verify that the machine translation function is effective?

From the result of the experiment using the portable system, it was concluded
that most of the conversation was not established. We thought that this was
because of the following two reasons:

– The other party did not understand the purpose of the conversation.
– The conversation was not meant for machine translation.

Therefore, we gave the subject a purpose “Question your partner by using ma-
chine translation.” The subjects were seven Second Life users whose native lan-
guage was English. We recruited the experimental subjects from the official Web
page of Second Life. We told the participating subjects that they would be paid
10L$‘30L$ in Second Life currency as a reward.

The procedure of the experiment was as follows:

1. We guided the subject to the translation chat room.
2. We told the subject that this was an experiment to verify the effectiveness

of machine translation.
3. We asked the subject to ask a Japanese interlocutor 10 different questions.
4. The Japanese interlocutor requested rephrasing when the question could not

be understood from the translation result.
5. When the translation of the rephrased sentence also did not make much

sense, the Japanese interlocutor asked the subject to change the question.

The Japanese interlocutor was one of the authors. In the experiment, the subjects
did not use back translation. They could only see their input sentences and the
translated sentences. We screen-captured the entire experiment. We recorded all
the sentences that were exchanged during the chat.
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Table 3. Judgment result of the Japanese interlocutor’s understanding of the subjects’
question

Subjects
Question of subject

Apprehensible Inapprehensible Average number
of characters

Average number
of words

A 7 3 74.8 14.6
B 10 0 39.5 7.6
C 10 0 31.9 6.2
D 8 2 53.1 10.0
E 9 1 57.9 10.7
F 9 1 46.7 9.9
G 10 0 66.2 13.1

Average 9.0 1.0 52.9 10.3

5.2 Result and Discussion

Table 3 shows the Japanese interlocutor’s understanding of the subjects’ ques-
tions. The Japanese interlocutor judged whether a translated question was un-
derstandable. The subjects were asked to rephrase questions that the Japanese
interlocutor did not understand. From Table 3, it could be concluded that the
translation result for many of the questions was understandable.

Some of the problems that hindered accurate translation, and hence the overall
chat communication, were as follows:

1. The subjects hardly used clipped forms in the chat. We had explained to
the subjects that the experiment was about verifying the effectiveness of
machine translation in advance. However, we did not explain the features of
machine translation and the problems caused by the use of clipped forms.

2. The subjects often made spelling mistakes. Therefore, the machine transla-
tion failed. A couple of examples are shown below.
Input sentence: Who are your favorate singers/music groups?

Translation result: favorate/yO[vNH

(The spelling of “favorate ”is incorrect.)

Input sentence: It is a very well desgined welcome area.

Translation result: desginedGAB

(The spelling of “desgined ”is incorrect.)

3. When the Japanese interlocutor said that he did not understand the trans-
lated sentence, the subjects rephrased the sentence. The subject followed the
following rephrasing method:
– The subject numbered each sentence.
– The subject supplemented the meaning by using parentheses.

Some of the examples are as follows:
First input sentence: I am making up questions, it is ok. Next question: This

skirt comes in Copy/No Mod/No Trans, can you make the skirt in Copy/Mod/No

Trans? I am small, so I have to edit the skirt.

Second input sentence: (1) I am making up questions, it is ok. (2) This skirt
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comes in Copy/No Mod/No Trans, can you make the skirt in Copy/Mod/No Trans?

I am small, so I have to edit the skirt.

(After the subject placed (1) and (2) at the beginning of the sentence, he asked the

Japanese interlocutor to specify which sentence was poorly translated.)

Third input sentence: (1) This skirt (item of clothing) comes in

(has the Second Life Permissions) of Copy/No Modify/No Transfer.

Can you (the creator) change the Second Life Permissions to Copy/Modify/No

Transfer. (3)I (Kokoro) am a small person, so I have to edit the skirt

(item of clothing)5.

(The subject explained the meaning of the word by using parentheses.)

4. The subjects divided a long sentence.
First input sentence: When I am speaking (typing) to a Japanese person, what

symbol should I use to make each idea/statement easier to seperate?

Second input sentence: The English tend to put many subjects in their state-

ments. Is there a symbol that would make it easier for you to understand the

change of thought?

5. Colloquialism
When the subjects used colloquial words, the sentence could not be machine-
translated well.
Example: Yay! I look forward to that. Do you enjoy flying or would you rather

teleport all the time?

(“Yay” is colloquialism term that means the affirmative.)

6. The subject used some emoticons.
Example: And bad spelling does not help :)

7. The foreigner subject asked only simple questions for the conversation ex-
periment. In particular, all questions asked by subjects B and C were simple
(Table 3).
Example 1: What is your name?

Example 2: What kind of car do you drive?

8. There were subjects who did not begin their sentences with a capital letter.
In the case of subjects C and D (Table 3), most of the sentences in their
conversations began with a small letter. However, this did not affect the
machine translation, and the sentences were translated correctly.
Example 1: how is the weather there?

Example 2: what do you think is the biggest source of conflict between most

couples?

9. When a subject noticed a mistake in the input, he/she would input only the
corrected form of the incorrect word in the next line.
First input sentence: can you tell mehow many cans of beer would be left in a

carton of 24 cans, if I drank eight cans of beer?

Second input sentence: me how*

(In the first input sentence, he input “me how ” as “mehow” )

5 There is no ‘(2)’ as is written
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6 Conclusion

We have developed a multilingual chat communication support system in Second
Life as an initial research. We carried out a multilingual chat communication
experiment in Second Life.

From the experiments, we found the following:

(1) It is important that a machine translation machine make it visible in a 3D
virtual space. A user can easily learn the usage of a machine translation.

(2) There is not understanding other party’s language in the problem because
appearances of each avatar are free. It is important for users to show trans-
lation language pairs not to give confusion.

The present machine translation could not handle colloquialisms well. However,
it was possible to talk enough if there is motivation of communications.

Currently, the multilingual chat communication support system in Second
Life has been opened to the public as a trial at the following URL:
http://slurl.com/secondlife/3D%20Community%20Lab/209/140/32

Acknowledgment. We would like to thank the reviewers for the careful con-
sideration of the paper and for constructive comments and suggestions made to
improve the paper. This work was partly supported by a Grant-in-Aid for Sci-
entific Research (B) (No. 19300036, 2007-2009), and by the Okawa foundation
for information and telecommunications(2008).

References

1. Linden Lab: Second Life, http://jp.secondlife.com/
2. Second Life - Economic Statistics: Key metrics,

http://static.secondlife.com/economy/stats_200807.xls

3. Minoura, D., Ishibashi, S.: A 3-D Virtual Communication Environment for Thou-
sands of Users. Transactions of Information Processing Society of Japan 42(11),
2595–2606 (2001) (in Japanese)

4. Isbister, K., Nakanishi, H., Ishida, T., Nass, C.: Helper agent: designing an assistant
for human-human interaction in a virtual meeting space. In: Proceedings of the
SIGCHI conference on Human factors in computing systems, pp. 57–64 (2000)

5. Sugawara, S., Suzuki, G., Nagashima, Y., Matsuura, M., Tanigawa, H., Moriuchi,
M.: InterSpace: Networked Virtual World for Visual Communication. IEICE Trans-
actions on Information and Systems E77-D(12), 1344–1349 (1994)

6. Matsuda, K., Miyake, T., Kawai, H.: Culture formation and its issues in personal
agent-oriented virtual society: PAWˆ2. In: Proceedings of the 4th International
Conference on Collaborative Virtual Environments, pp. 17–24 (2002)

7. Nakanishi, H., Yoshida, C., Nishimura, T., Ishida, T.: FreeWalk: A 3D Virtual
Space for Casual Meetings. IEEE Multimedia 6(2), 20–28 (1999)

8. Ying, Z., Bach, N.: Virtual Babel: Towards Context-Aware Machine Translation
in Virtual Worlds. In: Proceedings of the 12th Machine Translation Summit MT
Summit XII (August 2009)

http://jp.secondlife.com/
http://static.secondlife.com/economy/stats_200807.xls


40 T. Yoshino and K. Ikenobu

9. Yoshino, T., Fujii, K., Shigenobu, T.: Availability of Web Information for Inter-
cultural Communication. In: Ho, T.-B., Zhou, Z.-H. (eds.) PRICAI 2008. LNCS
(LNAI), vol. 5351, pp. 923–932. Springer, Heidelberg (2008)

10. Miyabe, M., Yoshino, T., Shigenobu, T.: Effects of Undertaking Translation Repair
using Back Translation. In: Proceedings of the 2009 ACM International Workshop
on Intercultural Collaboration (IWIC 2009), pp. 33–40 (2009)

11. Miyabe, M., Yoshino, T.: Accuracy Evaluation of Sentences Translated to Interme-
diate Language in Back Translation. In: Proceedings of 3rd International Universal
Communication Symposium (IUCS 2009), pp. 30–35 (2009)

12. Ishida, T.: Language Grid: An Infrastructure for Intercultural Collaboration. In:
Proceedings of IEEE/IPSJ Symposium on Applications and the Internet, pp. 96–
100 (2006)


	Availability of Multilingual Chat Communication in 3D Online Virtual Space
	Introduction
	Related Works
	Multilingual Chat Support System
	Support Form of Multilingual Chat Support System
	Structure of Multilingual Chat Support System
	Back Translation
	System Configuration

	Experiment 1: Portable Multilingual Chat Communication System
	Experiment 2: Fixed Multilingual Chat Communication System
	Experimental Procedure
	Result and Discussion

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




