
An Intelligent Method for Resource Management in 
Wireless Networks 

Seyed Mostafa Hosseini 
Department of Artifitial Intelligence 

Science and Research Branch Islamic Azad University 
Tehran, Iran 

mhoseini.598@gmail.com 

Naser Mozayeni 
Department of Artifitial Intelligence 

Iran University of Science and Technology 
Tehran, Iran 

Mozayani@iust.ac.ir

Abstract—In wireless cellular network, resource constraint has 
become a critical and important issue. Users always and 
everywhere expect telecommunication systems with the best 
quality. They also need visual and multimedia communication. 
So, an intelligent wireless network that has the ability to adapt to 
environment in different network traffics is needed. The 
intelligent network has the capability to decide and modify itself. 
One of these intelligent methods is the use of multi-agent system.  
The main criteria considered in resource management of cellular 
networks are rate of dropped calls and blocked calls. Blocked 
calls include new calls and dropped calls include calls which are 
made by transition a mobile from a cell to another cell. 
In this project, we take a look at former techniques and then we 
will propose solutions to reduce the two mentioned criteria based 
on intelligent agents. The main purposes of this article are: 
reducing dropped calls, reducing blocked calls and decreasing 
traffic load variance between several cells and balancing among 
them. The results show that implementing multi-agnet system 
concerning intelligence and using agnets in proposed method has 
noticeable improvement than other methods in decreasing 
blocked calls and dropped calls.  

Keywords: Cellular Wireless Network, Multi-Agent System, Call 
Allocation, Mobility Management, Handover 

I. INTRODUCTION 
Nowadays, a wide variety of communications is allocated 

to wireless communication. Cellular network is capable to 
transmit data and imitate general roaming in addition to 
creating voice and video telecommunication.  

Optimum use of resources always is an important 
bottleneck for wireless networks and wide varioty of users is 
utilizing wireless services despite resource limitation. It is 
needed a most efficient resource management system for 
resolving high bandwith and appropriate data rate 
requirements of users. Several techniques for channel 
allocation, optimum communication between cells and etc is 
creating in order to advance resource management solutions. 
Intelligent agents with attention to their internal reaction have 
certified impovement of resources usage.  

In this article, we proposed an optimum solution for 
resource management in cellular network by using intelligent 

agents. Section II belongs to agents and their specifications. 
Section III is talked about availabe chalenge in wireless 
cellular network. Section IV is specified to survey different 
techniques of cellular networks resource management. 
Afterwards in section V the arthicture of distinct parts of 
proposed model, main explanation of implimentated model 
and its related algorithms are explained. Later in section VII 
results are illustrated and compared with other methods. 
Finally, conclusion is discussed in section VIII. 

II. AGENT AND MULTI-AGENT SYSTEM    
Agent is autonomous software that can migrate and 

transport its code and status from one host to another in a 
network. We can say that agents are smart programs that learn 
and predict user needs and act based on it and they can 
collaborate with each other. [1] 

 

Figure 1. Architecture of an agent 

Agents have four prime properties: [2] 

Autonomy: the ability of making decisions without direct 
action of a human. Reactivity: refers to the fact that agents 
need to know the environment around them. This environment 
can be the physical world, or a user via GUI or a group of 
other agents. Social ability: the ability of connection and wise 
collaboration between other users, agents and environment for 
collecting data and informing progresses. Proactivity: agents 
must have proactivity ability and absorb precise and suitable 
ideas for creating the qualification to decide. For 
implementing multi agent systems, all the properties are 
required. 
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III. CHALLENGES IN WIRELESS CELLULAR NETWORK 
Today, wireless communication is more than voice 

communication and includes multimedia communication. 
Therefore it is needed to increase bandwith for 
communication. Video confrencing supporting with high data 
rate means we need more bandwith in wireless link and it 
possiblly will change wireless model completely [3]. 

User mobility is the other problem. Rising of users requires 
more attention for managing their mobility. Several elements 
affect upto a call doesn’t drop and have had good quality, 
while a user migrates from a cell to another cell [4]. 

Security has been a vital issue due to increasing usage of 
wireless cellular network. It is necessary to prevent from 
troublous outsiders that maybe have intensive harm for client 
and server [4]. 

Power consumption is also one of the main challenges for 
those nodes which are motivating in networks [5]. So 
nowadays resource management has became an important goal 
in wireless networks.   

IV. SURVEY OF RESOURCE MANAGEMENT TECHNIQUES 
In past in order to establish a communication, some 

channels were allocated for every cell, but today by regarding 
use of same frequency in neighbor cells the problem of 
allocating channel has been changed to allocating bandwith. 
We can consider channel allocation in explained methods 
equal to bandwith allocation.  

A. Unintelligent techniques 
These techniques are old, but have usage now. 

1) Channel allocation techniques 
In FCA1 model, all of under coverage area is devided into 

several cells and based on some usual pattern, number of 
channels are allocated to each cell. There are several models 
for managing resource according to FCA but none of them are 
successful to reach an optimum method. It’s Because of when 
network traffic and users distribution in different parts change, 
requirement for channels changes too. In DCA2 method all 
channels have been standed in a pool and have been allocated 
according to their trafic pattern. However this method will be 
inefficient under high impact of traffic and usually 
combination of these two methods are used as a combination 
method [6,7]. 

2) Channel reservation techniques 
In FCR3, fixed number of channels have been reserved for 

handover calls as a preservation channel.But this method will 
have useless reserved channels at low traffic time and will 

                                                           
1 Fixed Channel Allocation 
2 Dynamic Channel Allocation 
3 Fixed Channel Reservation 

have shortage of channels at high trafic time.VCR4 method 
despite of FCR has considered to users motivation manner and 
has allocated channel for handover based on traffic history, 
present and future. This method in comparison with FCR has 
better result but it has no idea about users motivation in traffic 
load in each cell [8]. 

B.  Intelligent resource management procedures 
These methods are based on artificial intelligence 

techniques. 

1) Users history measurment 
Bandwidth of each cell can be predicted with measurment 

of users history.There are two way for calculating users 
history.In first method, profile of each cell has surveyed and in 
second method profile of each user has surveyed seperatedly. 
Both of these ways have some problems and some profits. 
Veiw point based on user seems more accurate, but 
implementation and spread of this method is precious and 
sophisticated.On the other hand in point of view based on cell, 
users personal habit hasn’t identified.It seems that cellular 
view is profitable for steady communications and user based 
view is usefull for roaming situations and rapid load changes 
[9]. 

2) Balancing cells load by intelligent antenna  
One way is to use intelligent antenna with capabality of 

changing vector for balancing the load of cells in wireless 
network. At the time that traffic load of one cell becomes 
higher than a specific rate, neighbor cells have negotiated with 
each other and the best decision has taken and broadcasted. 
For example, among neighbor cells cell which has lower load 
and has less distance to this cell has decreased the load with 
rotating its antenna to that cell and changing its transmitted 
power [10]. 

3) None intelligent methods combination with agents 
There are other methods that have combined unintelligent 

methods with agents.It deacreases dropped calls and blocked 
calls.An example of these methods is DCA method with 
multi-agent system [11]. 

4) Socially Intelligent Multi Agent System 
Utility function in each cell determines user satisfaction 

with quality of service. Whenever function coefficient goes 
up, client satisfaction goes up too. The goal of agent is 
increasing utility that sometimes it makes increasing global 
utility of system, but maybe it becomes harmful for some 
agent and isn’t a fair method for subjective nodes.Social 
intelligent agents is based on increasing utility function of 
whole system regarding to cells subjective utility.Therefore in 
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this model agents try to make a decision in order to increasing 
subjective utility and its positive effect on global utility [12]. 

V.  PROPOSED METHOD 
Architecture of proposed method and related algorithm are: 

A.  3G Network architecture 
Architecture of proposed network is based on UMTS 

standard. This network includes 3 main parts. Cellphones 
those are network users. BTS (node B) which are giving 
service to cellphones and RNC that controls BTS. 

 

Figure 2. 3G network architechture 

B.  Network correlation model 
Network correlation model which contains 3 parts are like 

this: 

 

 

 

Figure3. Network communication model 

C.  Cellular structure 
Cells are divided into three main regions. This division is 

based on network traffic, physical point and users speed. 

Downtown cell: cell phones speed is low in this region and 
most of them are stationary. Therefore range of handover calls 
is lower than other cells. 

Urban cell: in these cells there is no balance between 
motivated cellphones and stationary cellphones. Number of 
handovers is more than downtown cells and less than highway 
cells. 

Highway cells: movement speed of cellphones and number of 
motivated cellphones in this cells are more than others. 
Number of handover is high in this region. 

D. Agent structure 
Applied structure is OAA5 that is shown in figure 5. This 

structure has the ability of parallel cooperation, simple 
expanding and adding or removing agents simply, in 
comparison of other structures [13]. 

 

Figure 4. OAA structure 

Requester agents request a source or service from provider 
agent. Facilitator agent is as a controller that takes requests 
and makes suitable services transmits them by provider. 

E. Agents responsibilities and roles 
Software agent’s assignment of B, RNC and MS nodes 

comes below:  

1) Node B agent 
Reserving channel for cells accomplish by this agent 

according to THD. A list of done works by this node is: 

1. Reserving bandwidth for handover based on THD. 
2. Call request conduction to neighbor cells. 
3. Balancing loads with forcing internal calls which are 

handover with neighbor cells. 
4. On appeal, traffic load pattern preparation for 

neighbor node B agent. 
5. Prediction of entered traffic load from neighbor by 

user history 
6. Requesting user profile and traffic history from RNC 

2) RNC agent 
Call allocation decision is done in this agent: 

1. Creating user profile Databes6 and traffic history 
database7 

2. Determining part of  bandwidth for handover calls 
3. Network monitoring in order to load balancing in 

cells 
4. Reducing allocating bandwidth to high priority in 

heavy traffic time 
5. Sending requested information about cells and users 

for B node   
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3) Mobile agent 
These agents have less computed load than other agents and 

are used for: 

1. Measuring Signal strenght of  B node continuously 
2. Initiate negotiotion for call request 
3. saving theis last call information and sending them 

to RNC 
4. intiate handover when signal strenght is less than 

specified value and before call dropping  

F. THD 
It saves daily traffic data of each cell such as traffic load, 

blocked rate and dropped rate. This database produces and 
preserves by RNC instead of node B to decrease signaling 
and searching expense.   

G. UPD 
Data like call duration speed and vector of call saves 

according to users call history. This data is useful for 
predicting traffic load to cells. 

H. Call allocating algorithm and network load balancer 
When a new call creates first cellphone requests to its node 

B that node compares busy load factor with its maximum 
value for new calls. Also node B requests from RNC to 
introduce neighbor cell with least busy factor. If cell busy 
factor was lower than LBF cell, accepts call otherwise 
devolve it to LBF cell. If all neighbor cells were busy, cell 
reduces bandwidth calls with low priority to respond created 
call. Fore handover calls always part of bandwidth is 
reserved. Therefore a handover call is accepted probably. 
Because of high calculated load, if cells have full load, call 
doesn’t introduce to cells rather try to reduce bandwidth calls 
with low priority and respond to handover calls. Quantity of 
threshold busy factor is calculated with THD and UPD. This 
quantity identifies with RNC. RNC in each hour based on 
previous days traffic and number of available mobile calls in 
neighbor cells, which can inter to cell, make decision about 
choosing threshold busy factor quantity and reserved 
bandwidth quantity for handover calls. 

    

 

Figure 5. Call allocating algorithm 

Mobile agent calculates SIR8 rate permanently and if its 
quantity came lower than reserved SIR starts to have 
conversation with other cells to receive better service. Node 
B agents with passing calls to neighbors, balance traffic load 
in different cells. What it seems important is priority for 
decreasing calls bandwidth. While presenting low quality, 
mobile agent can request new call to less busy load cell or 
negotiates with node B agent for receiving more bandwidth. 
By this way quality of service preserve up to it is possible.  

VI.  SIMULATION RESULTS 
 Network traffic calculating criteria is based on two main 
parameters: 

• Blocked calls percent: ratio of blocked new calls to 
whole calls. 

• Dropped calls percent: ratio of all dropped handover 
calls to whole handover calls. 

A. Comparison of proposed model and unintelligent models  
Proposed model is compared with two current models 

FCR and VCR. VCR model has better operation in 
comparison with FCR because of allocating dynamic 
bandwidth for reserved calls and new calls. Dropped calls rate 
of VCR model is lower than FCR obviously but this model in 
blocked calls has no clear change than FCR. As it is seen in 
figure (6) and (7) because of reaction between cells for 
balancing network load distribution and using of intelligent 
methods, proposed model has an obvious improvement rather 
than two other methods. 

                                                           
8 Signal Interference Ratio 
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Figure 6. Comparision of proposed model and unintelligent models (Blocking 

rate) 

 
Figure 7.  Comparision of proposed model and unintelligent models 

(Dropping rate) 

 
As is shown in figure (8) and (9), difference between 
intelligent model and unintelligent method increases with 
increasing network traffic. With attention to importance of 
handover calls, difference percent of dropped calls among 
intelligent model and unintelligent is more than its difference 
percent of blocked calls. 

B. Comparison of proposed method and intelligent methods  
Proposed method is compared with three intelligent 

methods. In two ABRM [13] and CS [14] methods have been 
used of  balancer but lack of active queue and also bandwidth 
Reducer causes significant difference specifically in dropped 
calls. ABRM method has better situation than CS in higher 
traffic because of using cells history. 

 
Figure 8. Comparision of proposed model and intelligent models  (Blocking 

rate) 

 
Figure 9. Comparision of proposed model and intelligent models  (Dropping 

rate) 

VII.  CONCLUSION 
    Using of intelligent agent in wirelss networks is an 
appropriate solution that guaranties quality of service. They 
can approve network management, intelligent resource 
allocating and increased imformation assistance. Agents have 
to communicate with their neighbors clearly in an open 
environment for achieving mentioned objects. In this article 
we implement intelligent agents in 3G cellular network and 
used unique agent properties for reducing blocked calls and 
droped calls in comparision to other methods. 
The main strategies are used in this proposed method include: 
Call transfering to other cells with lower traffic load, reducing 
bandwidth of availabele calls and allocating base bandwidth to 
new calls, using user and cell history in order to forcasting 
necessary bandwidth for new calls and handover calls, using 
dynamic queue for each new calls and handover calls.   
Results show proposed method has noticeable impovement 
than to other methods. Intelligent Agents can reduce 
dropped/blocked calls ratio and present suitable quality to 
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users without any considerable complexity. This article 
demonstrates practical approach for mobile cellular network 
resource management. 

REFERENCES 
[1] Makki Shamila, “Traffic congestion control in communication 

networks”, PHD Thesis, Florida International University, 2007. 
[2] Anthony Anish, “A Comparison of Agent Paradigms for Resource 

Management Distributed Sensor Network”, PHD thesis, University of 
Albama, Birmangham, 2007. 

[3] B.Fatih, “Wireless Future Holds Engineering Challenges”, Wireless 
Systems Design, www.electronicdesign.com. , June 2004 

[4] D. Okello, “Future generation wireless network: opportunities and 
challenges, International Workshop: Advancing Rural Empowerment, 
South Africa, February 2004. 

[5] Papavassiliou Symeon, ” Mobile agent based approach for efficient 
network management and resource allocation: framework and 
applications”, IEEE Journal on Selected Areas in Communications, Vol. 
20, No. 4, Pages: 858-872, May 2002. 

[6] J. Jiang and T.H. Lai, “On Distributed dynamic channel allocation in 
mobile cellular networks”, IEEE Transactions on Parallel and 
Distributed Systems, Pages: 1024-1037, Oct. 2002. 

[7] J.S. Chen and C.R. Dow, “Fixed Channel Allocation Scheme 
Performance Enhancement for Cellular Mobile Systems”, IEE 
Proceedings Communications, Vol. 149, Pages 232-236, August 2002. 

[8] J.S. Chen and C.R. Dow, “An Adaptive channel reservation scheme for 
soft handoff in cellular DS-CDMA Systems”, Proceedings of the 49th 
IEEE Vehicular Technology Conference, Vol. 3, Pages: 2481-2485, July 
1999. 

[9] Wu Jiayi, Bigham John and Jiang Peng, “Intelligent control of cellular 
network coverage using semi-smart antennas for load balancing”, IEEE-
International Conference On Signal Processing, Communications and 
Networking, Pages: 325-331, Jan 2008. 

[10] Xiaohuan Yan and Nallasamy Mani, “A Traveling distance prediction 
based method to minimize unnecessary handovers from cellular 
networks to WLANs”, IEEE Communications Letters, Vol. 12, No. 1, 
Pages: 14-16, Jan. 2008. 

[11] C.Pendharkar Parag and State Harrisburg Penn, “A Multi agent 
distributed channel allocation approach for wireless networks”, 
Proceedings of the 64th IEEE Vehicular Technology Conference, 
Montréal, Québec, Canada.  Pages: 1-4, Fall 2006. 

[12] Karani Mamal, Giri Nupur and Bodhe Shrikant, “Resource management 
for cellular network using socially intelligent multi- agent system”, 
IEEE International Conference on Recent Trends in Information 
Telecommunication and Computing, Pages: 231-233, 2010. 

[13] Rajeev Babbar, “Agent based resource management in 3G wireless 
networks”, MSc Thesis, Calgary, Alberta, April 2005. 

[14] Al agha Khaldoun and Zeghlache Djamal, “A Communicating scheme 
for adaptive resource allocation in wireless networks”, IEEE 
International Conference on Universal Personal Communication, ICPUC 
98 Volume: 1, Pages: 65-69, October 1998.

 

 

376



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /Warning
  /CompatibilityLevel 1.4
  /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 false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 400
  /MonoImageMinResolutionPolicy /OK
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


