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Abstract — A social distancing protocol has been 

acknowledged and encouraged practically everywhere, since 
the global COVID-19 epidemic in 2020. This research 
resulted in the Serious game to simulate social distance using 
agent-based modeling so that it can be used as a medium of 
entertainment and educate the public during the Pandemic 
COVID-19 conditions by developing simulation games using 
UNITY 3D to educate in the middle of the COVID-19 
pandemic and reduce transmission rates on an individual 
scale. 

Keywords — COVID 19, Serious Game, Social Distancing, 
Unity 3D. 

I. INTRODUCTION 

ORONAVIRUS (COVID-19) has been declared by the 
World Health Organization (WHO) as a World-

Anemic Public Health Emergency (KKMMD) / Public 
Health Emergency of International Concern (PHEIC) in 
consideration of a significant increase in cases from 
countries reporting cases [1]. Communication is the most 
important part of dealing with the threat of epidemics by 
building public trust and guarding against panic in the 
community so that handling can proceed smoothly [1]. 

 Sars-CoV-2 is the virus that causes COVID-19. 
COVID-19 exhibits general signs and symptoms of acute 

respiratory diseases such as fever and cough. While the 
incubation period is 14 days, the usual incubation duration 
is 5-6 days. COVID-19 can cause pneumonia, acute 
respiratory syndrome, kidney failure, and even death in 
severe cases. The most common signs and symptoms are 
fever, with shortness of breath in some instances, and X-
rays indicating severe pneumonia in filtrates in both 
lungs [2].  

COVID-19 is spread through other individuals and 
social interactions such as cough drops, sneezing, 
handshakes, clothing, cups, general touching, and behavior 
toward common objects due to the nature of vector 
transmission [3]. Then the practice of Social Distancing 
can be done as a change of behavior that can prevent 
transmission of the disease by reducing the level of contact 
between vulnerable individuals and infected individuals 
who can transmit the disease [4]. 

This paper simulates the practice of Social Distancing in 
3D life simulation games using serious game media as a 
training and learning tool and agent-based modeling 
method used to describe agent models that interact with 
each other in simulations of transmission and behavior in 
public social distancing with a divsion into three agents, 
namely 1. Population Agent 2. Agent player 3. Infected 
agent [5]. Unity 3D version 2019 is a game development 
engine used by the author to build the game "COVID-19 
Social Distancing Simulator". Unity 3D 2019 is the latest 
version of the Unity game development engine series, 
using the Unity 3D developer engine it can publish on 
various platforms, such as PC, Mac, iPhone, iPad, 
Android, and console devices, [6].  

This paper is arranged as follows: Section II briefly 
presents the literature review of COVID-19 and Social 
Distancing, serious game and agent-based modelling Then, 
Section III describes the research methods, while the result 
and discussion are elaborated in Section IV. Finally, 
Section V provides conclusions and directions for future 
work. 

II. LITERATURE REVIEW 

Before the research was conducted and a serious social 
grouping simulation game built, the authors had conducted 
a literature review based on existing research and findings 
were similar to the research conducted by the author and 
were divided into two types of themes, namely literature 
on COVID-19 along with social distance and the second 
was literature on serious game. 
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A. Covid-19 and Social Distancing 

In the first literature, the author takes from a circular 
letter from the Indonesian republic of health minister 
regarding communication of the handling of coronavirus 
disease 2019 (COVID-19) which establishes COVID-19 as 
a disease that causes an outbreak and its mitigation efforts. 
According to this literature COVID-19 is a public health 
emergency that is troubling the world by WHO. In this 
literature, there are also various health protocols that must 
be obeyed such as public transport protocols and public 
areas, large scale event organizing protocols, market 
protocols, restaurant protocols, protocols in the 
educational institution, protocols in Indonesia, along with 
other information about handling distribution COVID-19 
[1]. Although each infectious illness has its own unique 
characteristics, such as SARS or MARS, prevention and 
control are based on three factors: the pathogen, 
transmission channel, and susceptible population. Isolation 
is made up of three main components: discover and 
manage the source of illness; close the transmission 
channels; and safeguard the most vulnerable [12]. 
Surprisingly, the provinces and territories responded 
positively and swiftly when this plan was discovered. The 
residential zones also devised suitable transportation 
systems, such as restrictions on community activities, the 
use of social software to track each resident's movement 
("Peduli Lindungi"), and the flow of people between 
different areas [13]. 

In the second part of the literature the author also 
obtained from the official document the guidelines for the 
prevention and control of coronavirus disease (COVID-19) 
issued by the directorate general of disease prevention and 
control in March 2020. This document describes the status 
of people who are in a COVID-19 pandemic, including 
patients under surveillance, i.e., people who have been 
infected and have symptoms such as acute respiratory 
infections, fever over 38oC, severe pneumonia, people in 
monitoring are people who have fever more than 38oC, 
people without symptoms are people who have no 
symptoms and are at risk of contracting it because they 
have made a contact close in the form of a physical contact 
or in a room within a radius of 1 meter with the patient's 
case under surveillance. This document also describes the 
home quarantine in the form of (Self Isolation), 
Quarantine special facilities such as COVID-19 
emergency hospital and the last is hospital quarantine [2]. 

In the literature entitled The Effectiveness of Social 
Distancing in Mitigating COVID-19 Spread: a modeling 
analysis also raised social distancing on the COVID-19 
pandemic which explains that there are 4 different social 
distancing steps for health authorities including school 
closures, closure of workplaces, isolating cases, and 
reducing contact with the whole community. The results of 
the simulation model carried out concluded that social 
distancing measures have a large effect on reducing the 
number of people infected in a pandemic situation [3]. 

This fourth literature also explains social distancing 
policy under the COVID-19 pandemic, this literature 
explains the aspects of social distancing that apply 
physical distance. Most respiratory infectious diseases can 

be prevented by social distancing, which involves keeping 
our distance about 1-1.5 meters between people. 
Distancing oneself from others is one of the most efficient 
ways to slow the transmission of the virus, which is 
conveyed by air droplets. Coughing, sneezing, and forceful 
speech all produce droplets with a particular transmission 
distance. We can block the virus from spreading if we 
retain this distance. [14]. The implementation of social 
distancing has been carried out in various countries, one of 
which is Indonesia, in addition to other protocols such as 
wearing masks and city disinfection [15]. Finally, this 
fourth paper has important implications for policymakers 
to adopt globally and can be used as an individual scale 
prevention method [7]. This is in accordance with WHO 
recommendations that nations improve case detection, 
track and monitor contacts, practice isolation from close 
contacts and isolate cases, as well as adopt traffic control 
and suspend big gatherings, in order to limit the 
disease [14]. 

B. Serious Game and Agent-Based Modelling 

The first paper that discusses this serious game also has 
the same theme as the writer who uses the game as a social 
simulation medium that drives away the pandemic 
situation. This paper will explain how individuals will use 
social grouping and self-protection during epidemics. The 
epidemic is published by simple differential statistics and 
is mixed up by using differential games to get the potential 
value of social distance. The results of this study indicate 
that social research focuses on the analysis of 
pathogens [5]. 

The second paper also has similarities with the research 
conducted by the author and will be a serious game and 
modeling based on virus modeling agents in the middle of 
a pandemic. The background of this study is based on the 
epidemic of influenza cases on people's behavior from 
control measures. In the research carried out in the study, 
multi-agent modeling is done, namely, participation 
agents, agent rules that are in accordance with the rules of 
the agent, and the third is a virus. The results of this study 
are agents that will affect all social networked agents. 
Thus, the chosen agent increases in accordance with the 
number of agents who are rejected on their social 
networks [8]. 

The third literature has a function in the use of serious 
games that are used as educational media. In the literature 
"The Educational effectiveness of serious games" this 
paper discusses the review of video game modalities for 
learning to emphasize the serious aspects of play and the 
contribution of their pedagogies when they are integrated 
into the learning situation. We will also explain various 
approaches to serious game integration in the classroom. 
Finally, generating conclusions by describing serious 
game models and trends for education presented by several 
researchers as well as some recommendations for better 
exploiting these tools in a pedagogical context [9]. 

The next paper entitled "Concepts of Serious Game In 
Education" also uses serious games as a supporting media 
in education and in this literature the authors present 
various serious game concepts that can be used in 
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education by trying to develop models for adaptive 
education with the results of research that is to provide the 
first serious educational game version for adaptive 
Kurdish language learning by children [10]. 

In the fifth paper the authors also use serious games as 
education and training. In this literature they try to 
increase the interest of education and training by utilizing 
the latest simulation and visualization technology by 
contextualizing the experience of players in challenging 
and realistic environments, supporting cognition. This 
study presents the main mechanisms and models used in 
SG design, with a particular focus on assessment, 
feedback, and analytic learning. An overview of tools and 
models for SG design is also presented [11]. 

III. RESEARCH METHODS 

The research conducted by the author has eight stages as 
shown in Fig 1. In the first stage of the study, the authors 
conducted a literature review or study as a theoretical basis 
and initial research concepts and valid data to build a real 
simulation game with valid information. After studying the 
literature and collecting valid information, the next step is 
the writer starts to make a game "COVID-19 Social 
Distancing Simulator" which begins with making a game 
story and implementing it in the game that will be made. 
The third stage of the process of building various 3D 
human characters will be used in the game and grouped 
into three modeling agents. The writer's animation phase 
involves animating the human character to make it appear 
more lifelike and dynamic, as well as allowing it to 
interact with the player's character. Following the creation 
of the plot and the animation of the human character, the 
next stage is to create the environment in line with the 
game's tale. The author's environment is in the form of a 
3D world so that the game's characters may explore the 3D 
world and mimic social distancing. The author uses three 
environments: the home environment, the city 
environment, and the store environment.  

The game's next phase includes a range of background 
sounds that help to enhance the true 3D world and the 
player's sensation of presence. To create this UI, the author 
adds support for the game's user interface, focusing on the 
UI status bar, which shows the player's current health, 
virus infection, and symptoms caused by interaction with 
COVID-19 infected NPCs. In 3D space, the player may 
interact and move about. 

IV. RESULTS AND DISCUSSION 

This chapter provides results from our experiments and 
is illustrated in Fig 2. In the first stage of the serious game 
development process with the title "COVID-19 Social 
Distancing Simulator" which determines the genre of the 
simulation game and at this stage the writer also 
determines the game's mission and game status.  

The mission of this game is that the player must prepare 
the COVID-19 pandemic conditions for self-quarantine so 
the player must shop at the supermarket, but the player 
must explore the city with a large number of NPCs and the 
player must keep a distance from the crowd or personal 
with the NPC in the city. For the Game status, the writer 
prepares the health condition of the player's character 
which will decrease the player's health condition.  

If the player has found the supermarket building, then 
the scene will move to the environment in the supermarket 
and the player must look for needs such as masks and pay 
to the cashier and will return home scene. When you get 
home, players can immediately wash their hands in the 
bathroom. After players wash their hands, the player's 
health condition will rise, and the level of infection and 
symptoms of COVID-19 also decrease. The plot Game 
Storyline is illustrated in Fig 3.  

In the second stage, a variety of characters that will be 
in a 3D environment is developed and the authors group 
them into 3 types of 3D human characters, like the 
example in Fig 4 but the authors design the character of 
the player with the first person view mechanism. 

In this second stage, the concept of agent-based 
modeling in designing Non-Player Character (NPC) into 
various agents with different conditions as well as do the 
Agent list as in table 1 List Agent and Condition. 

TABLE 1: LIST AGENT AND CONDITION 
Agent Condition Total 

Character 
Player Character Potentially infected by 

covid-19 VIRUS 
1 Character 

NPC Normal Potentially infected by 
covid-19 VIRUS. 

35 Character 

Infected NPC Potential to Spread 
Covid-19 Viruses 

15 Character 

 

 
Fig. 1. Research Block Diagram. 
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Fig. 2. Detail of Work Processes. 

 
Fig. 3. Research Block Diagram. 

 
The first agent is the player character that can be 

controlled and can interact with the scope of the object and 
the NPC, for the condition of the player character has the 
potential to be infected with a total of one character. 
Player characters also carry out the mission given and 
simulate Social Distancing to avoid infection with the 
COVID-19 Virus with health conditions displayed in the 
form of UI.  

The second agent is a normal NPC that is located and 
spread in the city environment and supermarket 
environment with a total of 35 characters, the second agent 
is also static -  does not move and to animate the author's 
character to give animation to look alive, the normal NPC 
condition is the same as the Player's condition that is 
potentially infected with COVID- 19 The last agent is 
Infected NPC, that is, NPC that has been infected with 

COVID-19 with the condition can spread the virus to the 
player character and Normal NPC, the number of 
characters is 15 characters and is placed at random 
locations either in groups or are single. The author also 
provides a simulation of Social Distancing into the trigger 
system in a circular shape and if a player's character enters 
the trigger then the player will be infected and will be 
displayed in Fig 5 Social Distancing trigger. 

In the next stage, we have designed three environment 
locations, namely the house, the city, and the supermarket. 
The first environment of the house was designed by the 
author focused on indoor with a variety of rooms. At this 
stage also the player gets a variety of information related 
to COVID-19 and quarantine needs. The home 
environment is shown in Fig. 6 Indoor home environment.  
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Fig. 4. Example 3D Human Character. 

 
Fig. 5. Trigger Social Distancing. 

 
Fig. 6. Indoor Home Environment. 

The second environment shows the urban, in this 
environment, the player can also explore the city to carry 
out game missions and perform social distancing 
simulations and interact with NPCs and various objects. 
The Outdoor City Environment is shown in Fig 7. 

 
Fig. 7. Outdoor City Environment. 

The last environment is a supermarket where the 
character of the player buys various mission needs that are 
given. In this environment, social distancing simulation is 
also done. Indoor supermarket environment is shown in 
Fig. 8. 

In the next stage, the variety of sound effects such as the 
sound of conversations between NPCs, the sound of the 
environment in each environment, and the sound when 
interacting with objects or activities such as opening 
doors, washing hands and other activities is developed. 

 
Fig. 8. Indoor Supermarket Environment. 

The author also made the UI to add display support for 
additional information in the game. UI that the author 
made is used for the main user interface of the game when 
opening the game and various menus to enter the game. 
The second UI displays the stages of washing hands as in 
Fig. 9 Example UI Washing Hands. 

 
Fig. 9. UI Washing Hands. 

The final stage of the development of the serious game 
"COVID-19 Social Distancing Simulator" is scripting to 
provide various interactions and controls on the character 
of the player. Scripting first is to give control to the 
character of the player that is using a first-person view 
system to improve the impression of the simulation so that 
players can feel realistically in playing. The next process 
involves the scripts on several objects such as doors that 
can be opened, some activities to display additional 
information such as washing hands or when shopping at 
supermarkets. And the final and main stage in the scripting 
process is determining the conditions on the character of 
the player consisting of health levels, infection rate, as 
shown in Fig 10. 

 
Fig. 10. Health and Infection UI Bar. 

To provide additional information about COVID-19, the 
author also provides a UI Bar for the level of symptoms 
consisting of cough levels, fever rates, and shortness of 
breath, as shown in Fig. 11. 

Each bar has an initial value and the value when the 
condition is infected due to not doing social distancing, as 
the author shows in Table 2. 
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Fig. 11. Fever, Cough and Out of breath UI Bar. 

TABLE 2: UI VALUE BAR 
Bar Initial Value Infected Value Condition   
Health 100 90 
Infected 0 +10 
Fever 0 +5 
Cough 0 +3 
Out Of Breath 0 +2 
 

In conditions when the player's character interacts or 
when the player passes the trigger social distancing, the 
value of the bar will change, and the author performs a 
manual calculation of changes in the level of values that 
exist on the bar with the equation as follows:  

 Infection
Damage

Fever Cough OutofBreath


 
 (1) 

If you enter a value after the player's character violates 
social distancing and enters the trigger it will be like in 
equation 2. 

 10
7

5 3 2


 
 (2) 

So, when the player's character violates social 
distancing and enters the trigger NPC that has been 
infected, the player's UI health bar level which has an 
initial value of 100 will decrease by 7 points and the 
Infected Bar point increases by 10 points, followed by the 
increase in UI Bar Fever, UI Bar Cough, and UI Bar Out 
of Breath. For the value given to the three symptoms such 
as fever, cough and out of breath varies because the 
authors adjust to the condition of the initial symptoms that 
appear and are easily detected such as high fever, 
coughing and the last is shortness of breath in patients with 
COVID-19.  

V. CONCLUSION 

The serious game development process with the title 
"COVID-19 Social Distancing Simulator" has some 
stages. In the first stage one determines the genre of the 
simulation game, the game's mission and game status. In 
the second stage, a variety of characters that will be in a 
3D environment into 3 types of 3D human characters is 
developed. The third stage involves designing three 
environment locations, namely the house, the city, and the 
supermarket. In the next stage, the author provides a 
variety of sound effects such as the sound of conversations 
between NPCs, the sound of the environment in each 
environment. In the final stage, the authors do scripting to 
provide various interactions and controls on the character 
of the player. 

Based on the research that has been done, the authors 
conclude that Serious Games can be used as a medium of 
entertainment and educating the public during the 

Pandemic COVID-19 conditions by building simulation 
games related to behavioral changes in the middle of the 
COVID-19 pandemic and reducing transmission rates on 
an individual scale. With the game of COVID-19 Social 
Distancing, it can help the community how the social 
distancing process and based on valid information will get 
a real simulation with additional information such as the 
distance between individuals and the level of symptoms 
that arise and within a certain period of time. So that in 
subsequent studies it can be developed further with many 
additional features not only limited to social distancing 
simulations but also to include a quarantine simulation 
processes carried out during the pandemic. 

REFERENCES 

[1] Menkes RI, “Surat Edaran No. HK.02.01/MENKES/2020 tentang 
Protokol Isolasi Diri Sendiri dalam Penanganan Coronavirus 
Diseases (COVID-19).” pp. 1–4, 2020. 

[2] Kemenkes RI, “Pedoman Pencegahan dan Pengendalian 
Coronavirus Disease (COVID-19),” Germas, pp. 0–115, 2020. 

[3] G. J. Milne and S. Xie, “The Effectiveness of Social Distancing in 
Mitigating COVID-19 Spread: a modelling analysis,” medRxiv, p. 
2020.03.20.20040055, 2020.  

[4] B. Blocken, F. Malizia, T. Van Druenen, and T. Marchal, “Towards 
aerodynamically equivalent COVID19 1.5 m social distancing for 
walking and running,” pp. 1–12. [Online] 
http://www.urbanphysics.net/COVID19_Aero_Paper.pdf 

[5] K. M. Khalil, M. Abdel-Aziz, T. T. Nazmy, and A. B. M. Salem, 
“An Agent-Based Modeling for Pandemic Influenza in Egypt,” 
Intell. Syst. Ref. Libr., vol. 33, pp. 205–218, 2012. 

[6] B. Guide, Unity 3D Game Development by Example. 
[7] C. R. Telles, “COVID-19 : a brief overview of virus social 

transmission through atmosphere,” MediArXiv 2020. 
https://doi.org/10.33767/osf.io/2hek4. 

[8] H. Arduin, M. D. de Cellès, D. Guillemot, L. Watier, and L. 
Opatowski, “An agent-based model simulation of influenza 
interactions at the host level: Insight into the influenza-related 
burden of pneumococcal infections,” BMC Infect. Dis., vol. 17, no. 
1, pp. 1–12, 2017. 

[9] A. De Gloria, F. Bellotti, and R. Berta, “Serious Games for 
education and training,” Int. J. Serious Games, vol. 1, no. 1, 2014. 

[10] D. A. M. Darwesh, “Concepts of Serious Game In Education,” Int. 
J. Eng. Comput. Sci., no. October 2016. 

[11] T. C. Reluga, “Game theory of social distancing in response to an 
epidemic,” PLoS Comput. Biol., vol. 6, no. 5, pp. 1–9, 2010. 

[12] Mikulska M (2019) Infection control and isolation procedures. In: 
Enric C, Carlo D, Mohamad M, Nicolaus K (eds) The EBMT 
handbook, 27th edn. Springer, Cham, Switzerland, pp 189–195. 
https://doi.org/ 10.1007/978-3-030-02278-5_27. 

[13] Prem K, Liu Y, Russell TW, "The effect of control strategies to 
reduce social mixing on outcomes of the COVID-19 epidemic in 
Wuhan, China: a modelling study," Lancet Public Health, vol. 5, 
no. 5, E261-E270, 2020,  
https://doi. org/10.1016/S2468-2667(20)30073-6 

[14] IHME (2020) IHME COVID-19 health service utilization 
forecasting team. forecasting COVID-19 impact on hospital bed-
days, ICU days, ventilator days and deaths by US State in the next 4 
months. New York: MedRxiv. https://doi.org/10.1101/2020.03.27. 
20043752 

[15] Erin M (2020) Stanford-developed interactive model explores how 
different interventions affect COVID-19’s spread. IOP Publishing 
Stanford News Web. https://news.stanford.edu/2020/03/30/ 
modeling-social-distancing-impact/. Accessed 30 November 2021 

[16] W. P. Adi Setiawan, A. B. Gumelar, M. Rizai, F. D. Cahaya Putra, 
R. A. Romadhonny, and R. D. Nugroho, “Development of First-
Person Shooting Games Using Human Voice Command and its 
Potential Use for Serious Game Engines,” 2019, doi: 
10.1109/ISEMANTIC.2019.8884261. 

[17] J. Rahardjo et al., “Combination of Hardware and Microservices-
based VR Game Controller using Mahony Filter,” Proc. - 2020 Int. 
Semin. Appl. Technol. Inf. Commun. IT Challenges Sustain. 
Scalability, Secur. Age Digit. Disruption, iSemantic 2020, pp. 614–
619, 2020, doi: 10.1109/iSemantic50169.2020.9234197. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


