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Abstract- The paper deals with the implementation of an au-

thentication protocol, based on cryptographic techniques, that is 
used in the communication necessary for the control of a mobile 
robot over a public network. The robot is connected via an 802.11 
wireless network to a local computer; however the control of the 
robot is done from a remote host over TCP/IP and in this way the 
information involved in the control scenario may be exposed to 
several security risks. The application fits in the context of a re-
mote controlled system and the interest in using cryptographic 
techniques in this area has drastically increased in the last years. 
Instead of using standardized solutions, such as the SSL, we use as 
a new approach an authentication protocol based on one-way 
chains. The advantage of this approach is that only simple crypto-
graphic primitives, such as hash functions and message authenti-
cation codes, are needed. Experimental results are presented, and 
the results show that it is feasible to use such a protocol since 
transfer rates and computational overhead are kept at the desired 
level for the control scenario. 

I.  INTRODUCTION 

As pointed out by many recent papers the use of cryptogra-
phy in the field of control systems is a major challenge, as 
these systems need to communicate over public networks 
where information is exposed to adversaries [5], [6]. The diffi-
culty in using cryptographic techniques in control systems is 
twofold, first from the requirements over the equipments and 
second from the involvement in the dynamics and accuracy of 
the control system itself. Therefore, the first problem that must 
be solved is that the use of cryptography requires computation-
al power or communication resources that may not be availa-
ble. For this concern different protocols were proposed, such as 
for example [20] which can be used to assure cryptographic 
security on the communication line between Supervisory Con-
trol and Data Aquisition (SCADA) equipments. As for the 
second kind of problems, the issue that must be solved is that 
communication over the public networks, or over any unrelia-
ble network, can introduce communication delays, or even un-
certainties regarding the arrival of commands and responses. 
For this purpose several control techniques were developed that 
can deal with such kind of uncertainties, an example is in [13].  

Our interest is the first type of concern, namely the devel-
opment of efficient cryptographic protocols, which require low 
computational power. We avoid the use of standardized solu-
tions, such as the TLS or SSL as we are not interested in an 
encrypted communication line to assure the confidentiality of 
the information and instead we are interested in assuring the 
authenticity of information. It is commonly acknowledged that 
in industrial control systems authenticity is much more impor-
tant than confidentiality as information can not be used as long 

as there is no guarantee over its source and freshness. For this 
purpose we propose and use a class of authentication protocols 
based on one-way chains which significantly differs from the 
SSL paradigm. The merit of this approach is first as an experi-
ment from which we can draw certain conclusions on the effi-
ciency of such protocols. And second, the use of such a proto-
col does not require an asymmetric encryption function, as the 
SSL. Therefore this approach can be used where asymmetric 
encryption has to be avoided and only simple one-way func-
tions are affordable. 

The paper is organized as follows. In section 2 we describe 
the application setting, and in section 3 the cryptographic pro-
tocol is presented. Implementation details are in section 4, 
while in section 5 we give some experimental results. Section 6 
holds the conclusions of our paper. 

II. APPLICATION SETTING 

An X80 robot connected to a local computer via a WiFi 
802.11 communication link is used. Several relevant technical 
details about the robot are resumed in what follows; the manu-
facturer website can be found at [21] for more details on this 
device. 

The robot stands on two wheels with 18 cm diameter, each 
of them connected to a 12V DC-motor that can be controlled 
independently. The built-in commands allow three types of 
control for the two DC motors: open loop Pulse-Width Mod-
ulation (PWM), closed loop position control and closed loop 
velocity control. The regulators for the wheels are of propor-
tional–integral–derivative type (PID), the values for the PID 
parameters, i.e. the , ,P I Dk k k  values, can be set by the use of 
built-in commands. We have used for the PID the values that 
are also used in the demo application given by the producer. 

The robot is equipped with the following type of sensors: ul-
trasonic sensors, infrared range sensors, human detection sen-
sors, temperature sensors. For our application we have used 
only the three ultrasonic sensors in the front of the robot. Also, 
the robot has a video camera which provides images at a reso-
lution of 352x288 pixels; the producer indicates a rate of at 
most 4 fps for the webcam (in our application we acquired new 
images from the robot at a rate of  1 fps). The camera is at-
tached to a mobile head which can be moved vertically and 
horizontally by a servo-motor. Other devices are attached to the 
robot, such as a microphone and a speaker; further details can 
be found in the technical documentation from [21]. 

As depicted in figure 1 the robot is connected to a local 
computer, which plays the role of the local controller, via a 
wireless router. This computer also plays the role of a server 



and accepts a connection from a remote host. The communica-
tion between the robot and the application from the local com-
puter is done via a software gateway, provided with the X80 
installation kit. The producer indicates that commands can be 
sent to the robot over this wireless link at rates exceeding 10 
Hz. The robot has a web-interface which can be easily used to 
configure the robot. Since the wireless connection between the 
robot and the local computer supports WEP security, we are 
not interested in assuring the security on this side. What we are 
interested is to assure the security in the communication be-
tween a remote computer and the local computer to which the 
robot is connected. For this purpose we build a client applica-
tion which we run on a notebook in order to connect over 
TCP/IP to the server and send commands to the robot. The 
client application plays the role of a remote controller. In such 
a scenario the use of cryptography is needed since packets be-
tween the client and the server travel over public networks and 
can be easily intercepted and modified by malicious adversa-
ries. Details on the client and server applications are given in 
section 4.  

In figure 2 a view over the application as a control system is 
presented. The main purpose of the application is to control the 
movements of the robot between some target points. The con-
trol is based on the information that is received from the envi-
ronment via the above mentioned sensors. For the tests that 
were done in section 5 the control was done manually from the 
application interface by letting the robot to perform some basic 
movements, however any discrete control algorithm can be 
implemented as well. The objective of the paper was the devel-
opment of the secure communication protocol and not of the 
control algorithm.  

 
 

 
 

Figure 1. Application setting. 
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Figure 2. Application view as a control system. 

 

III DESCRIPTION OF THE CRYPTOGRAPHIC PROTOCOL 

One-way chain based authentication protocols were initially 
proposed by Lamport [14] in order to authenticate a user to a 
remote system while avoiding the weaknesses of password 
based authentication. However, the practical use of Lamport’s 
scheme in the S-Key system proposed in [12] resulted in an 
insecure system which has several weaknesses [15]. Later, one-
way chains were used to assure the authenticity of information 
that is broadcasted to large number of receivers by using ele-
ments of one-way chains as keys for Message Authentication 
Codes (MAC) [17], [16], [1], [10]. The solution proposed by 
Perrig et al. [17] has the great merit that MAC codes can be 
used for sending information to multiple receivers although the 
same authentication key is used. This is due to the use of time 
synchronization since otherwise MAC codes require a distinct 
secret shared key between the sender and each receiver which 
leads to an inefficient protocol due to the large number of keys. 
The same could be achieved by the use of digital signatures; 
however digital signatures can be from hundreds to thousand 
times more computational intensive then a MAC. Therefore, 
due to its computational efficiency, this protocol was also used 
in constrained environments with low computational power 
and communication abilities such as wireless sensor networks 
[16]. Also an analogous solution was proposed in [1] which 
avoids the use of time synchronization by requiring a response 
from the client. As pointed out in [11] this solution can be rele-
vant in the context of a control system, due to the nature of 
such a scenario which is essentially based on a feed-back be-
tween the controller and the controlled process. In what follows 
we will study the practical implementation of such a protocol.  

 More motivation on the use of this class of protocols may be 
useful.  The most important thing is that at the core of such 
protocols only a simple one-way function can be used; in our 
case a hash function. This is significantly different from the 
SSL paradigm, which uses the hybrid encryption paradigm (the 
use of a public key to encrypt a secret key, that is later used for 
the encryption of the messages) and requires the use of an 
asymmetric encryption mechanism. Therefore the proposed 
protocol may be used in the absence of such an encryption me-
chanism. Also, as pointed out by the TESLA protocol [17], 
simple MAC codes can be used to authenticate information for 
a large number of receivers by using the same key; therefore a 
solution based on one-way chains is largely scalable. However, 
in this paper we will not use a protocol based on time-
synchronization, and all that we use is a protocol based on 
challenge response. This is first because we do not need a large 
number of receivers, and all that we need is a one-to-one com-
munication, and second because it is expected that the time-
synchronization based protocol while largely scalable, will 
have a fixed send-receive rate. In contrast, the challenge-
response based protocol will give flexible rates and an increase 
in performance. Therefore, we leave the implementation of the 
protocol based on time synchronization as future work. 

The structure of the communication sessions for the protocol 
is as follows: 



 
 
Session i   
A → B : ( )

, 1 ,, ,
A ii k i A ic MAC c k

+
 

B → A : ( )
, 1 ,, ,

B ii k i B ir MAC r k
+

 
 
Here A and B are the communication participants. A plays 

the role of the controller, in our application it is also the role of 
the client which can command the robot remotely, while B 
plays the role of the controlled process, which in our applica-
tion is also the server to which the robot is connected. The 
messages exchanged are  ,A ic , ,B ir  which represent the com-
mand and the response respectively, and MAC is a message 
authentication code. The keys for each entity are denoted by 

,entity ik , here { },entity A B∈ , and is computed as 

( ), ,0
n i

entity i entityk Hash k−=  where ,0entityk  is some secret random 
value generated by each entity, Hash is a hash function and n is 
the number of communication sessions which must be chosen 
in advance, details on the protocol can be found in [9], [11]. It 
is easy to observe that the keys form a hash chain. For the effi-
cient computation of such a chain several optimization tech-
niques were proposed [4], [7], [18]. However, we did not use 
them in our application since the computation and storage of 
the entire chain was not a problem on the computers that we 
used. 

We note that the only attack that an adversary can launch on 
this protocol is to delay packets, for this purpose the server 
application will halt the robot if no authentic packet is received 
after a delay of 1 second. We note that even when new com-
mands are not sent from the controller to the controlled 
process, the application still communicates over the previously 
described protocol, by sending blank command packets; this is 
needed also to update the information that is received from 
robot sensors on the remote controller’s side. 

We now proceed by giving details on the commands and 
responses structure from our application. The command mes-
sage has the following structure: the first byte indicates the 
command code; each command has a unique identification 
number which corresponds to the number of the built-in com-
mand from the documentation of the robot [21]. A second byte 
follows which gives the response code; we used only the value 
128, which indicates in our application that a response as de-
scribed in what follows is needed. Another 14 bytes are ap-
pended which represent the values for cmd1, cmd2, cmd3, 
cmd4, cmd5, cmd6, time - this follows the general structure for 
a command that is sent to the robot according to the documen-
tation of the robot.  

As for the responses from the server which hosts the robot, 
each response packet includes the following information: the 
values of the 3 sonar sensors and the 2 encoders from the 
wheels, each of these values has 2 bytes, and the value of the 
last image acquired from the camera on the robot head, which 
consists in 76086 bytes. A first byte in the response message 
indicates the type of the response, this byte corresponds to the 
response requested in the command, and for the moment only 

responses with this structure were used. A second byte is re-
served for future use, just for symmetry with the structure of 
the command message. This leads to a size of 76092 bytes for 
each response value. 

The following is the detailed structure of the messages from 
the authentication protocol: 

 
 
Session i  
A → B : 

( )i i i 1 2 3 4 5 6c c ,r ,cmd ,cmd ,cmd ,cmd ,cmd ,cmd ,time= , 

( )
, 1 ,,

A ik i A iMAC c k
+

 
B → A : 

( )1,0,i i 1 2 3 1 2r r sonar ,sonar ,sonar ,encoder ,encoder ,image−=

( )
, 1 ,,

B ik i B iMAC r k
+

 
 
 
It is easy to observe that the protocol introduces a delay of 1 

session for the authentication, this means that the values re-
ceived in session i  can be checked for authenticity only in 
session 1i + , when the corresponding key of the MAC is re-
ceived. This disadvantage must be accepted since this is the 
only way to avoid the use o a secret key between the two par-
ticipants. The alternative solution, which uses time synchroni-
zation as in [16], [17], [10], introduces as well an authentica-
tion delay equal to the key disclosure period. 

It should be also stated, that such a protocol requires an in-
itialization stage in which the values of  ,0Ak  and ,0Bk  are se-
curely exchanged between the two entities – these values are 
not confidential, however each entity must be ensured that the 
values originate from the respective communication participant 
and that they are new.  

Basically, any key exchange protocol can be used for this 
purpose; in particular we have used a digital signature. We 
underline that indeed this signature is a public key primitive; 
however digital signatures can also be computed by using 
symmetric functions. Digital signatures that are built on sym-
metric primitives are also called one-time signatures, their use 
in practice is limited mostly because they do not offer the same 
flexibility as number theoretic based signatures such as RSA or 
DSA. Still, one can implement a digital signature based on 
simple one-way functions, therefore we underline that this pro-
tocol can be based entirely on one-way functions. Also as fu-
ture work we intend to use such signatures on some low com-
putational power microcontrollers for the implementation of a 
similar protocol. 

IV IMPLEMENTATION DETAILS 

A client-server application was developed. The client appli-
cation can be used to connect over TCP/IP to the server appli-
cation hosted on the same computer to which the robot is 
linked via the application gateway offered by the producer.   

The client is able to command the robot remotely, by send-
ing commands (the basic movements are implemented: for-
ward, backward and turns to left or right). Also, the images that 



are collected from the robot are sent to the client. We underline 
that all this information is send with the authentication protocol 
described in section 3. Therefore al information is authentic 
and packets cannot be corrupted in transit by adversaries.  

We choose to implement our application in C#. The robot 
SDK available from the producer was intended to be used in 
VC++ or Visual Basic 6. We avoid the use of VB 6.0 since it is 
out of date and also we avoided the use of VC++ since it leads 
to more work in the implementation. Instead, we choose to 
implement the application in C#.  

Using the ActiveX control offered by the producer in C# is 
fairly easy, however the control crashed several times when 
sensor readings are done, therefore the use of try/catch struc-
tures was needed. Rather late we found that there is a different 
software package that can be used to communicate with the 
X80 robot hosted at [22]. This seems to give better results than 
the one from the producer and although we didn’t use it here 
we plan to use it in some forthcoming applications for potential 
improvements.  

As for the cryptographic primitives involved, we have used 
all the hash functions and message authentication codes availa-
ble in .NET: RIPEMD, MD5, SHA1, SHA256, SHA384, 
SHA512. The following classes were used: 
MD5CryptoServiceProvider, RIPEMD160Managed, 
SHA1Managed, SHA256Managed, SHA384Managed, 
SHA512Managed, HMACMD5, HMACRIPEMD160, 
HMACSHA1, HMACSHA256, HMACSHA384, HMACSHA512.  

We note that the computation of SHA1 with the use of  
SHA1CryptoServiceProvider is significantly slower than for 
SHA1Managed. Experimental results regarding the computa-
tional performance of these primitives can be found in the fol-
lowing section. The communication was implemented over the 
standard TCP sockets available in the framework. 

V EXPERIMENTAL RESULTS 

Some experimental results are mandatory in establishing the 
communication and computational performance of the proto-
col. First, some results on the cryptographic primitives in-
volved are needed. The results from tables 1 and 2 show the 
computational time, expressed in seconds, for hash functions 
and message authentication codes. The computational time is 
estimated by computing the function for 610  times and then 
computing the arithmetic mean (in every iteration the new in-
put of the function is the previous output).  

For the experimental results regarding the protocol the same 
hash function that is used for the computation of the session 
keys, i.e. the one-way chain, was also used for the computation 
of the HMAC. However, the application is flexible and allows 
the use of distinct functions for the computation of the key 
chain and the MAC. 

In [6], [8] some terminology for evaluating the performance 
of communication over Internet for industrial systems is ex-
plained. These definitions, adopted by NIST (National Institute 
of Standards and Technology) and ODVA (Open DeviceNet 
Vendor Association), originate from [2], [3]. We will measure 
the communication performance by using the Round Trip Time 
(RTT), which is the time necessary to compute a command by 

the controller, send it to the controlled process and receive the 
desired response. In our application this implies the execution 
of the 9 steps that are suggested in figure 3. The use of RTT for 
measuring the performance of the protocol is needed as other 
metrics such as the response latency or the action latency from 
[8] will not be enough relevant for the efficiency of the per-
formance of the protocol. In table 3 the average number of 
packets per second is given and also the average closed loop 
latency resulted from the previous value (the values are taken 
for the first 1 minute of run). For example in the worst case the 
closed loop latency is at 0.02 seconds, this is for the SHA512 
cryptographic function. We also note that the minimum and 
maximum number of packets sent over each second can vary a 
lot, and therefore we considered just the average values for the 
entire run-time. These results were achieved in a LAN, but the 
application can be tested as well on any other network that 
supports TCP/IP communication.  

 
TABLE I 

COMPUTATIONAL TIME FOR SOME HASH FUNCTIONS IN .NET 

Hash Function CPU Intel 
T2300@1.66Ghz 

CPU Intel 
E6750@2.66Ghz 

MD5 69.37 10 s−×  65.15 10 s−×  

RIPEMD160 62.81 10 s−×  61.56 10 s−×  

SHA1 62.03 10 s−×  61.40 10 s−×  

SHA-256 63.28 10 s−×  61.87 10 s−×  

SHA-384 69.53 10 s−×  64.21 10 s−×  

SHA-512 69.68 10 s−×  64.37 10 s−×  

 
TABLE II 

COMPUTATIONAL TIME FOR SOME MAC CODES IN .NET 

H-MAC  Intel 
T2300@1.66Ghz 

Intel 
E6750@2.66Ghz 

MD5 621.25 10 s−×  611.56 10 s−×  

RIPEMD160 69.68 10 s−×  65.15 10 s−×  

SHA1 622.18 10 s−×  611.87 10 s−×  

SHA-256 610.78 10 s−×  65.78 10 s−×  

SHA-384 635.78 10 s−×  615.93 10 s−×  

SHA-512 635.93 10 s−×  616.09 10 s−×  

 
The results from table 3, point out that it is the size of the 

hash functions and MAC that influences the communication 
performance. It is easy to observe that in table 1 the computa-
tional time for the SHA-256 function and the corresponding 
MAC is lower than for MD5 while in table 3 the best commu-
nication performance was achieved with the MD5 function due 
to its reduced output size. Therefore a reduced size for the out-
put of the hash function is preferable, however MD5 is known 
for several weaknesses [19], and it is unlikely that in the future 
it will give a sufficient level of security. However, even for the 



use of the SHA-512 which gives the largest output, we still get 
an average value of 50 packets per second which is much more 
than the speed of the robot (for example the robot can get at 
most 4fps while we are sending an average of 50 fps). This 
finally shows that using cryptographic security is feasible for 
applications. 
 

TABLE III  
COMMUNICATION STATISTICS FOR DIFFERENT HASH-CHAINS AND MAC CODES  
Hash Function 

for keys and 
MAC 

Output Length 
(in bits) 

 

Packets/Second 
(Average Val-

ue) 

Round 
Trip Time 

MD5 128 64 0.016 s 

RIPEMD160 160 56 0.017 s  

SHA1  160 61 0.016 s 

SHA-256  256 56 0.017 s 

SHA-384 384 52 0.019 s 

SHA-512 512 50 0.020 s 

 

VI CONCLUSIONS 

The need for cryptographic security in industrial control sys-
tem is an obvious demand. In this paper an authentication pro-
tocol based on cryptographic techniques for a remote con-
trolled system was proposed and implemented. The experimen-
tal results from our application show that implementing cryp-
tography is feasible, and leads to satisfactory transfer rates for 
the addressed scenario.  

The main objective of this paper was to establish the influ-
ence of the computational time and communication overhead 
induced by the use of cryptography on the speed of the com-
mands and responses sent between the remote controller and 
the remote controlled process. As a conclusion on this, we re-
mark that the computational time is not a problem on currently 
used computers and only the communication overhead induced 
by the use of cryptography can decrease performance. As the 
simplest message authentication code requires at least 128 bits, 
and over long term, to increase security level, it is likely that 
256 bits will be needed, we believe that such an overhead must 
be accepted. At least, for our scenario the use of message au-
thentication codes of even 512 is tolerable.  

Since the X-80 robot is a slow process, where time con-
straints are not a great issue, as future work the use of such an 
authentication protocol in a more restrictive environment, 
where time constraints are a serious issue, may be more inter-
esting to address. The proposed protocol is generic and there-
fore it can be used in other control scenarios as well without 
major modifications. 
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Figure 3. Flowchart of the steps involved in one round trip (for session i ). 
 

REFERENCES 

 
[1] F. Bergadano, D. Cavagnino, B. Crispo, “Individual Authentication in 

Multiparty Communications”. Computer & Security, Elsevier Science, 
vol. 21 n. 8, 2002, pp.719-735.  

[2] S. Bradner, “Benchmarking Terminology for Network Interconnection 
Devices”, RFC 1242, 1991. 

[3] S. Bradner, J. McQuaid, “Benchmarking Methodology for Network In-
terconnection Devices”, RFC 2544, 1999. 

[4] D. Coppersmith and M. Jakobsson, “Almost Optimal Hash Sequence 
Traversal”, Proceedings of the Fifth International Conference on Finan-
cial Cryptography, pp. 102-119, 2002. 

[5] D. Dzung, M. Naedele, T.P. Hoff, M. Crevatin, “Security for Industrial 
Communication Systems”, Proceedings of the IEEE, vol. 93, no. 6, 2005 

[6] J. Falco, J. Gilsinn, K. Stouffer, “IT Security for Industrial Control Sys-
tems: Requirements Specification and Performance Testing”, NDIA Ho-
meland Security Symposium & Exhibition, 2004. 

[7] M. Fischlin, “Fast Verification of Hash Chains”, The Cryptographers 
Track at the RSA Conference, pp. 339-352, 2004. 

[8] J. Gilsinn, “Real-Time I/O Performance Metrics and Tests for Industrial 
Ethernet”, ISA Automation West, 2004. 

[9] B. Groza, “Using one-way chains to provide message authentication 
without shared secrets”, Second International Workshop on Security, Pri-
vacy and Trust in Pervasive and Ubiquitous Computing (SecPerU 2006), 
IEEE, 2006. 



[10] B. Groza, "Broadcast authentication protocol with time synchronization 
and quadratic residues chains", Second International Conference on 
Availability, Reliability and Security, pp. 550-557, IEEE Comp. Soc., 
2007. 

[11] B. Groza, T.-L. Dragomir, "On the use of one-way chain based authenti-
cation in secure control systems", Second International Conference on 
Availability, Reliability and Security, pp. 1214-1221, IEEE Comp. Soc., 
2007. 

[12] N. Haller, C. Metz, P. Nesser, M. Straw, “A One-Time Password Sys-
tem”, RFC 2289, Bellcore, Kaman Sciences Corporation, Nesser and 
Nesser Consulting, 1998. 

[13] O. C. Imer, S. Yuksel, T. Basar, “Optimal control of lti systems over 
unreliable communication links”, Automatica, (42), 2006. 

[14] L. Lamport, “Password Authentication with Insecure Communication”, 
Communication of the ACM, 24, 770-772, 1981.  

[15] C.J. Mitchell and L. Chen, “Comments on the S/KEY User Authentica-
tion Scheme”, ACM Operating Systems Review, pp. 12-16, 1996. 

[16] A. Perrig, R. Szewczyk, V. Wen, D. Culler, J.D. Tygar, “SPINS: Security 
Protocols for Sensor Network”, Proceedings of Seventh Annual Interna-

tional Conference on Mobile Computing and Networks MOBICOM, 
2001. 

[17] A. Perrig, R. Canetti, J. D. Tygar, D. Song, “The TESLA Broadcast Au-
thentication Protocol”, In CryptoBytes, 5:2, Summer/Fall, pp. 2-13, 2002. 

[18] Y. Sella, “On the Computation-Storage Trade-offs of -Hash Chain Tra-
versal”, Proceedings of the Seventh International Conference on Finan-
cial Cryptography, pp. 270-285, 2003. 

[19] Xiaoyun Wang, Hongbo Yu, “How to Break MD5 and Other Hash Func-
tions”, Advances in Cryptology - EUROCRYPT 2005, 24th Annual In-
ternational Conference on the Theory and Applications of Cryptographic 
Techniques, pp. 19-35, 2005. 

[20] A. K. Wright, J. A. Kinast, J. McCarty, “Low-Latency Cryptographic 
Protection for SCADA Communications”, Applied Cryptography and 
Network Security, Second International Conference, ACNS, pp. 263-277, 
2004. 

[21] Dr. Robot Inc., Developer and manufacturer of mobile robotics technolo-
gy,  http://www.drrobot.com/. 

[22] X80 WiRobot,  page maintained by T. Taylor 
http://sky.fit.qut.edu.au/%7Etaylort2/X80/. 

 



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 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
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AharoniBold
    /Algerian
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /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
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BankGothicBT-Medium
    /Baskerville
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /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
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /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
    /CaslonOpenfaceBT-Regular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /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
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DomCasual
    /Dotum
    /DotumChe
    /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
    /FelixTitlingMT
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /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
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldItalic
    /Garamond-Italic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /ItcEras-Medium
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /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
    /MicrosoftSansSerif
    /MingLiU
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /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
    /MT-Symbol
    /MVBoli
    /Narkisim
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /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
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /Stencil
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TechnicalItalic
    /TechnicalPlain
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /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
    /USPSBarCode
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /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
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /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 2.00333
  /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 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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


