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Abstract— In the last decade, the Internet of Things (IoT) 
technologies have brought a lot of applications in different fields. 
Many communication technologies have been developed in order 
to connect everything to each other and to the Internet. Besides, 
the long-range power-efficient wireless technologies have 
emerged such as LoRa (Long Range), which enables transmission 
over long distances with low energy consumption and can work 
within p2p, star or mesh topologies. In this paper, we analyze a 
model of a mesh topology for the LoRa network, which is 
attracting more interest in the applications of Smart City and 
Smart Agriculture. While the mesh topology is described by a 
graph, a method of route selection is considered based on the link 
quality related to Received Signal Strength Indication (RSSI) to 
find the optimal path from a source to a sink node. The network 
performance is evaluated by considering each node as a queueing 
system. As the analytic results, the routes are found from device 
nodes to the gateway, and the delivery latency is analyzed in the 
dependence on the load intensity and the number of relay nodes. 

 
Keywords— Internet of Things, LoRa, mesh topology, routing 
method, latency 

I. INTRODUCTION 

Nowadays, info-telecommunication technology is one of 
the main infrastructures of any country or company. The 
advent of the Internet has helped change the approach to 
information. The Internet brings information to users, 
communicates people to the other, human to machine and 
machine to machine. This term is called the Internet of Things 
(IoT), where every device can connect to each other over the 
Internet, as described in [1], [2]. This leads to the expectation 
of the revolution Industry 4.0. 

The Internet of Things has been attracting many interests in 
both scientific and commercial fields [3]. Many IoT 
applications have been developed as solutions for Smart 
Devices, Smart Home, Smart City, Smart Factory, etc. Parallel 
with that, communication technologies also have contributed 
greatly to the development of the IoT applications. Many 
technologies have been proposed in order to ensure the quality 
of connection in the network while the number of connected 
devices does not stop increasing. Each technology has 
different characteristics such as data rate, transmission 
distance, power consumption, etc. Based on those 
technologies network models are considered for different 
requirements. Low Power Wide Area Network (LPWAN) is a 

group of networks, which allows long-range transmission and 
requires small power consumption [4]. Among LPWANs, 
LoRa (Long Range) is a promising technology for IoT 
applications, which do not need high-speed data rate and 
require energy saving with long-range transmission [5], [6]. 

Using LoRa as the physical layer, the project LoRaWAN 
(Long Range Wide Area Network) has been being developed 
widely with a large contribution by LoRa Alliance. In the 
LoRaWAN, the devices are managed by Gateway or Base 
Station. In this case, the star topology is used for constructing 
LoRa Networks. On the other hand, the mesh topology also is 
considered in different cases. In the Wireless Sensor Networks 
(WSN), for instance, ZigBee, Z-Wave, Bluetooth Low Energy 
5.0, devices are connected in the mesh topology, each device 
can be a router relaying the packet of the other devices to the 
destination [7], [8]. The highlight difference of LoRa 
respected to these technologies is the ability of long-range 
transmission. This advantage can help expand the network 
model without needing additional base stations. 

Smart City is a typical IoT application, where a large 
number of devices in the city is expected to communicate with 
each other and send data to the cloud server. For instance, a 
bus can inform directly the bus station about the destination 
time. The buses and bus stations are connected to each other, 
and exchange information with each other. The decentralized 
or mesh topology is applied to manage such applications. 

Moreover, the mesh topology also is used in the networks 
such as VANET or FANET. In a search and rescue application, 
as can be seen in [9], [10], the UAVs (unmanned aerial 
vehicles) are connected to each other in a mesh topology. So, 
the data is transmitted through several UAVs to the 
destination. 

The mesh topology for the LoRa network is considered as a 
solution to expand the number of connected nodes and the 
network coverage area. A LoRa-based network model using 
the mesh topology is proposed for these goals in this paper. In 
this topology, the routing option is one of the important 
parameters to ensure the quality of service. Considering the 
network model, the optimal route selection is found between 
the nodes based on the link quality. In addition, the delivery 
latency is considered in the influence of the load intensity, and 
the number of relay nodes. 
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The rest of the paper is organized as follows: Section 2 
gives an overview of LoRa technology and its related works. 
A network model and a method of route selection are 
discussed in Section 3. Based on the network model, the 
analytic results in delivery latency are shown in Section 4. 
And the conclusion is presented in Section 5. 

II. LORA AND RELATED WORKS 

Semtech Corporation is one of the leaders developing 
wireless chipset for IoT applications. Since when the first 
LoRa chipset launched by the company, LoRa technology has 
been attracting much interest in the development of IoT 
applications. In 2015, the LoRa Alliance was established to 
develop and support global network LoRaWAN. It is observed 
that LoRa has become a promising technology at the moment. 

The special feature used in the LoRa physical layer is the 
Chirp Spread Spectrum (CSS) radio modulation technique, 
which provides advantages such as long-range communication 
and low power consumption. The unlicensed frequency band 
(867-869 MHz in Europe) is used for LoRa networks. Besides 
that the Data Rate (DR) theoretically is defined by three main 
parameters such as Bandwidth (BW), Spreading Factor (SF) 
and Coding Rate (CR=1...4), [5], [6]. The DR is determined in 
the formula (1): 

2SF

BW
DR SF CR= × ×    (1) 

The high BW increases the DR, but decreases the decoding 
sensitivity. The high SF increases the decoding sensitivity, but 
decreases the DR. Therefore, with the low BW and high SF, 
the decoding sensitivity and transmission distance are 
increased, but the DR will be decreased. Depending on the 
application requirements, this combination of parameters can 
be configured. 

The LoRa packet includes a preamble, header, payload, and 
checksum (CRC). According to [6], the transmission time of a 
data frame on-air is calculated in the dependence of the 
following programmable parameters: SF, BW, CR, number of 
preamble, explicit header (H=1 if isn’t enabled, otherwise 
H=0), optimal low data rate (DE is used for only SF ≥ 11 and 
BW = 125 MHz). 

Studies on LoRa technology get much attention from the 
physical layer to the application deployment. In recent years, 
research and development based on LoRa have gained many 
prospects. In the context of Smart Cities, there are several 
LoRa-based applications, such as for waste management [11], 
for water quality monitoring [12], or for street lighting, etc. 

Since LoRa has high sensitivity, solutions for tracking or 
positioning were proposed in [13], [14]. It can be seen that the 
applicability of LoRa is used for many IoT applications. It is 
relevant to discover the other possibility of LoRa technology. 
Almost LoRa-based applications are deployed in cases when it 
is required to transmit on long-distance and to save energy 
consumption. To satisfy different requirements, the 
parameters can be set up to the LoRa network. 

Thus, with the goal of using the LoRa's advantages a mesh 
topology model is analyzed for LoRa networks in the next 
sections. 

III.  ANALYTIC MODEL 

A. Network model 
In a mesh topology model, a network can be presented as a 

connected graph. For instance, as shown in Figure 1, the 
network includes device nodes and gateways connected in a 
graph. The device node can be either end-device or relay node, 
via which the data are relayed. The data received by the relay 
node will be forwarded to the next node according to the 
optimal route to the destination. 

Device Node

Cloud Servers

Gateway

 
Figure 1.  Graph of a network (nodes, and Gateways) 

As shown in Figure 1, the mesh network model can be 
described by a Graph G(V, E) with a set of Vertices – V, and a 
set of Edges – E. The set of vertices V = {vi}, i = 1…n, which 
represents the set of device nodes in the network. The set of 
edges E = {eij}, i, j = 1…m, which represents the set of 
communication links between the nodes in the network. Each 
node has a maximum communication radius R, within this 
distance the nodes can communicate with the others. If the 
coordinates of a node are described as (xi, yi), the distance 
between 2 nodes i and j follows as: 

2 2
ij ( ) ( )i j i jd x x y y= − + −   (2) 

Hence, there is a communication link between 2 nodes, if 
the distance between them is less than R. It can be illustrated 

by the following: if ijd R≤ ; ije∃ and { }ijE e= with , 1i j n=  . 

Each edge between vertices is weighted by a set of link 

costs { }ijC c= with , 1i j n=  , which represents the 

possibility of data transmission between two nodes. A low 
link cost means that this link is more suitable to exchange 
information. 

B. Route Selection 
In this case, the routing path is calculated to find the 

optimal route to the destination. The link cost is denoted by 
the parameter RSSI (Received Signal Strength Indication), 
which can be considered as the signal strength between 
transmitter and receiver. The link cost is represented as a 
dependent function of RSSI: 

( )ij ijc f RSSI= , ijRSSI threshold≤ and , 1i j n=   
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The matrix { }ijC c= with , 1 ,i j n s=  contains the 

characteristics of all communication links of the network 
(weights of edges of the graph). 

1,1 1,2 1, 1,

2,1 2,1 2, 2,

,1 ,1 , ,

n s

n s

n n n n n s

c c c c

c c c c
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In the graph G, there is a set of possible paths 

{ }, 1 2, , ,i s kP P P PΩ = =  between a node i and a sink node. 

Thus, the total link cost of the path from the node i to the 
sink node – s (gateway) is defined as follows: 

, 1

, , 1
1

i sj P

i s i j
j

w c

= −

+
=

=     (3) 

The optimal route from the node i to the sink node is 
computed as: 

,

, ,arg min( )
i s

i s i s
P

Route w
∈Ω

=   (4) 

C. Queueing System 
In the network, each node perceives and transmits data to 

the other. There are incoming packets and outgoing packets 
through the nodes. In order to evaluate the performance of this 
topology, it can be assumed that each node in the network is 
represented as a queueing system, which serves the incoming 
and outgoing requests, as shown in Figure 2. 

In Figure 2, the incoming traffic is denoted by mean arrival 
intensity – λi and is served by node i with a mean service 
intensity – µi. There is an intensity of loading the system that 

is calculated by ( )i
i

i

Erl
λρ
μ

= . The load factor influences 

serving time in the system, i.e. the delivery time will be 
influenced. By considering the queueing system, the network 
performance is evaluated to see the usage possibility in 
application deployment. 

λ*

λi

i-th queueing

λi+1

 
Figure 2.  A node is represented as a queueing system 

When considering the M/M/1 model for each node, we will 
use the formula to calculate the time of the application in the 
system [15]: 

1
i

i
i

t
T

ρ
=

−
    (5) 

where Ti is the mean delivery time to the node i (ms), and ti is 
the mean duration of service requests (ms). 

As described above, the transmission time of a LoRa data 
frame on-air depends on several parameters. This time on-air 
can be considered as the mean time ti. The calculation of the 
time on-air is described in [6]. 

The number of relay nodes is denoted by m . Hence, the 
total delivery latency of a data frame through m nodes to the 
target node is computed as: 

1 1

1 1
1

m m
i

i
ii i

t
T T

ρ

+ +

= =

= =
−     (6) 

IV. ANALYTIC RESULTS 

Assume that the network model represents a set of device 
nodes and a gateway, as shown in Figure 3. There are 200 
device nodes distributed randomly in a field with a size of 
5000x5000 (m). 

 
Figure 3.  Network model 

To make sure that there are available communication links 
between neighbor nodes, assume that each node has a 
coverage radius 1000R = (m). The device nodes try to find 
optimal paths to deliver packets to the gateway based on the 
quality of signals, which are simulated for all nodes connected 
in their coverage radius. 

As discussed in the previous section, the route selection is 
found based on the channel quality. On the other hand, the 
shortest path can be found based on the distance. In Figure 4, 
the shortest paths were found with both options in considering 
the link quality and the distance between nodes. There is a 
different number of relay nodes in these paths. It can be 
explained that the link quality choice might take more relay 
nodes, in order to guaranty the packet delivered successfully 
to the gateway. 

 
Figure 4.  Two path options from a source node to the gateway 
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Moreover, all paths from the other nodes to the gateway are 
shown in Figure 5. 

 
Figure 5.  The shortest path from all nodes to the gateway 

Furthermore, each device node is considered as a queueing 
system. Hence, the delivery latency in a communication link 
between two neighbor nodes is calculated according to the 
formula (5). And the delay time for transferring a payload size 
of 100 bytes is calculated when changing the load intensity. 
The calculation results are shown in Figure 6 with two cases 
of node configuration using SF=7 and BW=125, 250 MHz. 
According to Figure 6, the delivery time increases when the 
load factor increases. In addition, the difference in latency of 
two cases increases when increasing the load factor. 

 
Figure 6.  Influence of the load intensity on the delay 

In the mesh topology model, the node receives and relays 
the packets to the next node. Therefore, the number of relay 
node that packet passes influences the delivery time to the 
destination. With the load factor equals 0.4 and the payload 
size of 100 bytes, as shown in Figure 7, the delivery latency 
increases linearly respect to the number of relay nodes. 

In the case of using the bandwidth 125 MHz, the latency 
increase to 3.5 (s) via 10 relay nodes. This value can be 
accepted in some use cases, where the low latency isn’t 
required, or in case of collecting sensor data with low frequent. 
Using LoRa technology may increase the transmission delay, 
but the transmission range and energy consumption are the 
main advantages for IoT applications. 

 
Figure 7.  Influence of the number of relays on the delay 

V. CONCLUSIONS 

Nowadays, LoRa technology is used in the communication 
part for many IoT applications. Taking the advantages of 
LoRa, the coverage area of the network can be extended 
without adding more base stations. The model of a mesh 
topology used for the LoRa network was analyzed with 
considering the task of finding the optimal route, and the 
delivery latency over the network. 

A method was proposed to find the optimal route base on 
the link quality denoted by the parameter RSSI. 

The delivery latency was evaluated in the influence of the 
load factor and the number of relay nodes. The delay required 
to transmit a payload size of 100 bytes through 10 relay nodes 
can be accepted in some cases. 

Thus, the mesh topology model combined with LoRa 
technology can bring more advantages in the wireless sensor 
network in terms of increasing the coverage area. 

ACKNOWLEDGMENT 

The reported study was funded by RFBR, project number 
20-37-70059. 

REFERENCES 
[1] M. H. Miraz, M. Ali, P. S. Excell, and R. Picking, “A review on 

internetof  things  (iot),  internet  of  everything  (ioe)  and  internet  of  
nano  things(iont),”  in 2015  Internet  Technologies  and  Applications  
(ITA). IEEE, 2015, pp. 219–224. 

[2] R. Kirichek, A. Koucheryavy, Internet of things laboratory test bed, ser. 
Lecture Notes in Electrical Engineering. Springer, 2015, vol. 348, 
pp. 485-494. 

[3] O.  Khutsoane,  B.  Isong,  and  A.  M.  Abu-Mahfouz,  “Iot  devices  
andapplications  based  on  lora/lorawan,”  in Industrial  Electronics  
Society, IECON  2017-43rd  Annual  Conference  of  the  IEEE. IEEE,  
2017,  pp.6107–6112. 

[4] R. Kirichek, V. Kulik, Long-range data transmission on flying 
ubiquitous sensor networks (fusn) by using lpwan protocols, ser. 
Communications in Computer and Information Science. Springer, 2016, 
vol. 678, pp. 442-453. 

[5] “Sx1276/77/78/79 datasheet, rev. 5,” Semtech Corporation, August 
2016. 

[6] “SX1272/3/6/7/8 LoRa Modem Design Guide AN1200.13,” Semtech 
Corporation, July 2013. 

[7] I. Nurilloev, A. Paramonov, and A. Koucheryavy, “Connectivity 
estimation in wireless sensor networks,” in Internet of Things, Smart 
Spaces, and Next Generation Networks and Systems.    Springer, 2016, 
pp. 269–277. 

[8] V. D. Pham, T. D. Dinh, and R. Kirichek, “Method for Organizing 
Mesh Topology based on LoRa Technology,” in 10th International 

254

International Conference on Advanced Communications Technology(ICACT)

ISBN 979-11-88428-05-2 ICACT2020 February 16 ~ 19, 2020



Congress on Ultra Modern Telecommunications and Control Systems 
and Workshops (ICUMT), 2018, p. 1–6. 

[9] T. D.Dinh, V. D. Pham, R. Kirichek, A. Koucheryavy, Flying network 
for emergencies, ser. Communications in Computer and Information 
Science book series. Springer, 2018, vol. 919, pp. 58-70. 

[10] T. D. Dinh, R. Pirmagomedov, V. D. Pham, A. A. Ahmed, R. Kirichek, 
R. Glushakov, A. Vladyko. “Unmanned aerial system-assisted 
wilderness search and rescue mission,” International Journal of 
Distributed Sensor Networks, vol. 15(6), June 2019. 

[11] T. Addabbo, A. Fort, A. Mecocci, M. Mugnaini, S. Parrino, A. 
Pozzebon,and  V.  Vignoli,  “A  lora-based  iot  sensor  node  for  waste  
managementbased  on  a  customized  ultrasonic  transceiver,”  in 2019  
IEEE  SensorsApplications Symposium (SAS).    IEEE, 2019, pp. 1–6 

[12] B.  Ngom,  M.  Diallo,  B.  Gueye,  and  N.  Marilleau,  “Lora-based  
mea-surement station for water quality monitoring: Case of botanical 
gardenpool,”  in 2019  IEEE  Sensors  Applications  Symposium  
(SAS). IEEE, 2019, pp. 1–4. 

[13] P. Gotthard and T. Jankech, “Low-cost car park localization using rssi 
insupervised lora mesh networks,” in 2018 15th Workshop on 
Positioning, Navigation and Communications (WPNC).    IEEE, 2018, 
pp. 1–6. 

[14] J.  G.  Panicker,  M.  Azman,  and  R.  Kashyap,  “A  lora  wireless  
meshnetwork  for  wide-area  animal  tracking,”  in 2019  IEEE  
International Conference  on  Electrical,  Computer  and  
Communication  Technologies (ICECCT).    IEEE, 2019, pp. 1–5. 

[15] L. Kleinrock, Queueing systems, volume 2: computer applications, vol. 
66. New York: Wiley, 1976. 
 

Dr. Sc. Ruslan Kirichek is working at the Bonch-
Bruevich Saint Petersburg State University of 
Telecommunications as a Professor in the Department 
of Communications Networks. He was born in 1982 in 
Tartu (Estonia). He graduated Military-Space Academy 
A.F. Mozhaiskogo and the Bonch-Bruevich St. 
Petersburg State University of Telecommunications in 
2004 and 2007, respectively. He received Ph.D. at the 
Bonch-Bruevich St. Petersburg State University of 

Telecommunications in 2012 and Dr.Sc. at the Povolzhskiy State University 
of Telecommunications and Informatics in 2018. From 2008 to 2013 he 
worked as a senior researcher at the Federal State Unitary Enterprise "Center-
Inform". Since 2012 he has been working as the Head of the Internet of 
Things Laboratory at the Bonch-Bruevich Saint Petersburg State University of 
Telecommunications (iotlab.ru). Since 2017 he has been working as ITU-T 
Q12/11 Rapporteur in “Testing of Internet of things, its applications and 
identification systems”. He is a General Chair of the International Conference 
“Internet of Things and Its Enablers” (inthiten.org). 

 
Dr. Sc. Vladimir M. Vishnevsky received the 
Engineering degree in applied mathematics from the 
Moscow Institute of Electronics and Mathematics, 
Russia, in 1971, the Ph.D. degree in queuing theory and 
telecommunication networks and the D.Sc. degree in 
telecommunication networks from the V. A. 
Trapeznikov Institute of Control Sciences of Russian 
Academy of Sciences (ICS RAS), in 1974 and 1988, 
respectively. He became a Full Professor with ICS RAS 

in 1989 and the Moscow Institute of Physics and Technology in 1990.  
He was an Assistant Head of the Institute of Information Transmission 
Problems of RAS from 1990 to 2010 and an Assistant Head of laboratory with 
ICS RAS from 1971 to 1990. He is currently the Head of Telecommunication 
Networks Laboratory, ICS RAS. He is a member of Expert Councils of 
Russian High Certifying Commission and Russian Foundation for Basic 
Research, member of IEEE Communication Society, International 
Telecommunications Academy and New York Academy of Science. 
He has authored over 300 papers in queuing theory and telecommunications. 
He is a Co-Chair of IEEE conferences - ICUMT, RTUWO, and the General 
Chair of DCCN conference. His research interests lie in the areas of computer 
systems and networks, queuing systems, telecommunications, discrete 
mathematics (extremal graph theory, mathematical programming) and 
wireless information transmission networks. 

 

Van Dai Pham received his BS and MS degree in 
infocommunication technologies and communication 
systems from the Bonch-Bruevich Saint Petersburg 
State University of Telecommunications in Russia, in 
2017 and 2019, respectively. He is currently a Ph.D. 
student in the Department of Communication Networks 
and Data Transmission at the Bonch-Bruevich Saint-
Petersburg State University of Telecommunications, 
Russia. Since 2016, he has published papers related to 

IoT and its applications in international journals and conferences. His research 
interests include IoT, FANET, Smart Cities, LoRa network, Wireless Sensor 
Networks. 

 
Dr. Sc. Andrey Koucheryavy was born in Leningrad 
02.02.1952. After graduated from the Leningrad 
University of Telecommunication in 1974, he went to 
Telecommunication Research Institute named LONIIS, 
where he was working up to October 2003 (from 1986 up 
to 2003 as the First Deputy Director). He became the Ph.D. 
and Dr.Sc. in 1982 and 1994 respectively. He is at the 
Bonch-Bruevich St. Petersburg State University of 
Telecommunications (SUT) a professor from 1998. He is a 
Chaired professor of the department “Communication 

Networks and Data Transmission” from 2011. He is an honorary member of 
A.S.Popov’s society. Prof. A.Koucheryavy is the Chairman of Study Group 
11 ITU-T (Study periods 2017-2020). His scientific areas of interest are the 
network planning, teletraffic theory, IoT and its enablers. 

255

International Conference on Advanced Communications Technology(ICACT)

ISBN 979-11-88428-05-2 ICACT2020 February 16 ~ 19, 2020



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

  /CreateJDFFile false
  /Description <<

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

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




