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Abstract— This Research to Practice Work in Progress
presents a solution for managing distance learning
laboratories. Remote Access Laboratories are software and
hardware tools that allow students to remotely operate real
equipment located in physical facilities such as universities
laboratories. This work presents the development of an
Automatic Selection System for Remote Access of Mechatronic
Laboratories. The system checks the current laboratory
activities in real time, verifying if it is active, inactive, occupied
or free, according to a student’s experiment. After analyzing
those characteristics, the system examines the number of
students and the state of the internet connection to determine
the most appropriate laboratory. Finally, experiments using
the selection functions and the proposed architecture are
presented to investigate the system’s efficiency.

Keywords— Mechatronic Laboratories, Remote Laboratories,
Distant Learning Experiments, On-Line Students.

1. INTRODUCTION

The characteristics of distance education, especially the
flexibility of time and the use of new tools such as software
systems and modern users’ interfaces, helps both students
and teachers to develop teaching and learning together [1, 2,
3]. Those facts were motivators for the development of this
work. The flexibility of time happens because distance
education approaches allow the students to manage their own
pace of learning from anywhere with Internet access. This
flexibilization allied with modern technologies has leveraged
several teaching strategies to improve the quality and speed
of learning of the student [4, 5]. It was observed that the use
of flexible time to explore the maximum potential of the
interactivities that involve the theory applied to practice is an
important educational strategy, especially in engineering
courses [6, 7, 8]. This kind of approach is one challenge in
many different application scenarios [9, 10, 11].

Therefore, one automatic selection system for
mechatronics remote access laboratories was developed to
look for Didactic Modular Production Systems (MPS)
environments available for the student to use when practicing
their experiments. The MPS is a very robust didactic plant,
from Festo Didactic, aiming the learning of industrial
automation topics. It is relatively expensive, and there are not
a lot of them available all over Brazil. The selection happens
based on the conditions of each mechatronics laboratory. It
considers if it is active or inactive, occupied or free and if the
didactic plant is the same as the student’s experiment. After
analyzing these conditions, the number of enrolled students,
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and the state of internet connection, the system can choose
the best laboratory site for the student at that moment. This
selection process resulted in the creation of a method for
finding the effective laboratory cost.

The paper is organized as follows: section II presents the
problem solved by the system. section III shows the
components developed and implemented in the system. In
section IV experiments performed to test the laboratory
selection method are described, and in section V the
conclusions obtained about the work are shown.

II. PROBLEM DESCRIPTION

Remote Access Laboratories (RALs) are software and
hardware tools that allow students to remotely access a real
experiment that is connected to the Internet [12, 13, 14],
where Remote Access Laboratories, or online Lab, can be of
physical type, virtual type, or simulated type according to
Avila, Amaral, and Tarouco [15]. Thus, with RALs, it is
possible to share didactic plants between educational
institutions. To access one of these labs the student only
needs to have access to the internet [16, 17, 18, 19, 20]. In
the operationalization of RALSs, there is a problem associated
with simultaneous access by more than one student to the
same laboratory. Consider a situation in which three students
wish to access a network composed of three mechatronics
laboratories. The first student is quickly connected to the first
laboratory. The second student tries to connect to the first
lab, but it is busy now, then gets the connection to the second
lab, and the third student tries to connect to the first two labs
to then get the connection with the third one. The search time
for the second and third students to find the appropriate
laboratories to receive their connections is the problem to be
solved in this work. In this context, the problem addressed by
this work can be formalized as how to select the best
available laboratory automatically for online use by the
students?

In this scenario, this work proposes a method to solve the
management of remote access laboratories, specifically for
mechatronics laboratories. This method automatically
indicates to the student which laboratory should be used, thus
optimizing the waiting time.

III. PROPOSED SYSTEM

The proposed system consists of the following elements:
the remote access laboratory, the student platform, and the
manager element. Fig. 1 shows the overview of the system.
In this figure, laptops represent students logged in the
learning system, in fact, they should use their personal



computers from anywhere with Internet access to connect to
the remote laboratories. The access to the desired laboratory
occurs through the authorization of the management element.
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Fig. 1. Overview of the proposed system.

A. Remote Access Laboratory — RAL

The RAL component is a location consisting of a
computer, a didactic plant or experiment, a controller, and a
camera. RALs are hosted in educational institutions (schools,
colleges, and universities) that wish to share their equipment
with this system.

In this work, the implementation of the RALs was carried
out in the dependencies of the Federal University of
Amazonas (UFAM) and the National Service of Industrial
Learning of Amazonas (SENAI), both located in Manaus —
AM - Brazil. Figure 2 shows the actual components that
were chosen for the proposed system implementation at both
sites. These components are the RAL computer, the didactic
plant MPS platform, the controller plant (a PLC), and an IP
camera for feedback purposes.

Fig. 2. RAL of UFAM.

The implementation of each RAL component will be
described in the next paragraphs.

1) RAL computer: its main role is to work as a server for
student remote access. On the RAL computer, the following
items were installed: Windows operating system with
profiles for student simulation and execution, PLC
programming software (codesys V2.3), and the cost and
server modules that support the management element. The
programming/simulation profile is used by students who
want to develop or simulate their programs, so this profile
has been configured with some access locks that did not
disturb the profile with runnable functions. The RAL
computer is also embedded with two applications, one is the
cost module and one server module. These two modules are
responsible for managing the laboratories.

o  Cost Module:

The developed module has two main functions: the first
is that this program informs if the laboratory is active for the
database of the management element, and the second, and
most important for the system, is that this module calculates
the cost of the RAL in which it is running. Fig. 3 shows the
diagram of the operation of the cost module.
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Fig. 3. Activity diagram of the cost module.

This cost is calculated as follows:

C=N+T1T (1

In Eq. (1), C means the cost of the laboratory, N means
the number of students and 77 means the data transfer time.
The arithmetic average between the upload and download
time of a standard text file (1 Kb) was used to generate 77.

o Server Module:

This module was installed on the RAL computer to
manage the student files, manage the connected profiles and
usage time in the execution profile. This program is
initialized from the Windows login in either one of the
profiles. The executable file is in the operating system's boot
folder. As soon as the student get access to the system, the
server module informs the management element that it is
occupied by the profile currently used and it increases the
total number of students in the laboratory in which the
application is running. Fig. 4 shows the graphical interface of
the server module. After increasing the number of students,
the server module is waiting to activate the accessible
buttons to the student.

The following functions are implemented:

A)  Email/Password: when the student wants to
download or upload their program it is necessary to insert
the registered email and password.

B) Insert Program: when the student is in the
simulation/programming  profile and finishes the
development, the path location of the student’s program
must be inserted in this area.

C) Upload the Program: when the file path is inserted,
this button must be clicked to start the file upload, so the
program is stored in the file server of the manager element
until the moment it is executed.



D) Download the Program: when the student wants to
run one program, it is necessary to click this button to
download the file.

E)  Exit the Program: when the student decides not to
perform any of the activities, simply click on this button to
leave the profile used, then it is decremented minus a
student in the laboratory.

Upload the
Program

EXIT THE PROGRAM

Fig. 4. Graphical server module interface.

2) The didactic plants of mechatronics area. These
plants are teaching tools aimed at students' practice
involving pneumatic, electrical, and mechanical systems.
The didactic plants that were chosen to compose this system
are the platforms of the MPS line from Festo Didactic, for
the validation of this work the plant that has the didactic
task of punching was used. In this process, coins are pierced
and inserted into pots that pass through one mat. At the time
of using the RALs, the student can choose which process
will be used. In a previous step, the educational institution
must register the didactic plant in the management element.

3) Plant controller: the controller chosen for this
implementation was the Programmable Logic Controller
(PLC) because it is robust and widely used in industrial
processes. PLCs work interconnected to the didactic plant
receiving and sending control signals. For this work, the
controller of the family CEC-CPX of the company Festo
was used. In the CEC-CPX controller, the TCP / IP /
Modbus Ethernet communication port is used to load the
students program into the PLC; there are also available two
controller cards one digital input and one digital output.

4) Camera: a mobile camera was used as IP webcam
in the implementation of the RAL. This camera only takes
action from a student platform request and if the student is
using the execution profile. The image is an important
feedback tool to visualize process sensors and actuators, as
well as, the pots walking along on the treadmill when the
student program runs.

B. Student Plattform

In the main screen of the platform (Fig. 5), the student
can activate the button to send one task, then a new screen is
presented, which allows the sending of the student’s file to
the FTP server. Later, at the moment the student wants to
execute one program, the platform is already available
considering the student’s login profile. The buttons
Programming and Test Application of the student’s interface
work in similar ways, the difference is that when the
Programming button is activated the student module directs
this student to a simulation profile within the chosen

laboratory, and the Test Application button directs the
student to the execution profile within the chosen laboratory.

|

Programming

L Camera Preview

Qs

Exercises

Submit Task

Test Application

Fig. 5. Students’ interface.

By activating these buttons, a group of functions
belonging to the management element, called the student
module, will choose the best available laboratory. This
choice will be explained from here onwards the following
steps:

o [ step: from the RALs registered in the
management element, the student module verifies
which laboratories are active.

e 2 step: among the active RALs, those that are free
are checked.

e 3 step: among the free RALs, those that are with
the same didactic plant of the student are verified.

e 4" step: among the RALs with the same teaching
plant, it is verified the one that has the lowest cost.

Thus, the laboratory that goes through all these steps will
be chosen as the best laboratory to perform the student
activity. A diagram is shown in Fig. 6 to illustrate this
selection process, where green color and random costs
representing the flow of choice were assigned to demonstrate
the choices. It is noted in Fig. 6 that Laboratory 3 was chosen
because all the steps were evaluated as true and it had the
lowest cost, at that moment, when compared to Laboratory 1.
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Fig. 6 Flow of process choice.

The implementation of this module was done following
the greedy algorithm that always searches for the best path
[21]. Based on this algorithm and the decisions made, an
objective function was developed to select the chosen
laboratory to optimize the selection of laboratories. This
equation is given as:

Si = (N; + TT)) *ST;*SI;*P; ()

Si = CAST*ST*P; 3



Where i = (1, 2, ..., n) being n the total number of
laboratories available in the system. Si is the selected
laboratory. Ci is the laboratory associated costs, resulting
from Eq. 1. ST; is the laboratory status, that can be 1 if is
active or 0 if it is inactive. SI; is the situation of the
laboratory, that can be 1 if it is free or O if it is occupied,
according to the profile chosen by the student. Finally, P; is
the didactic plant itself that can be 1 if the plant is equal to
the one desired by the student or O if it is different. The
objective function (Eq. 3) is calculated for each registered
laboratory, and the minimum obtained value (not equal to
null) is the optimal environment choice. With the choice of
the laboratory performed the student is directed to the
chosen laboratory through the RDP protocol, where an
interface screen was created to show the remote section with
the student's connection to the RAL.

To finish the implementation of the platform, clicking on
the camera preview button will bring up a new screen,
where the users have the start and stop buttons to view the
feedback video. When the student requests this image, the
student module requests the IP camera of the chosen RAL,
and through an HTTP protocol link, the image is generated
and can be viewed on the student’s screen.

C. Management Element

The management element was implemented using a
website hosting service. Within this service one FTP server
was used to store students’ programming files, a MySQL
database server was also used to store data regarding the
students, institutions, and processes used within this system.
Therefore, the implementation of the job manager element is
divided into two parts: the system site and the database.

1) System Site: The site was implemented using the Yii
framework in the PHP language, which greatly facilitated
the structural part of the site. The homepage of the site
offers two buttons, one for registering the institutions'
laboratories and another for registering students. With these
registrations, students can access the RALs registered by the
institutions.

2) Database: This database was implemented in three
tables. User table, with information about the users of the
system site; Register table, where the students’ data is
stored; and Laboratory table with information about the
characteristics of the laboratories. In the database are all the
information necessary for the decision making of the
automatic selection method.

IV. EXPERIMENT PROCEDURES

The scenario created addressed the choice between two
laboratories of different educational institutions, based in
distinct locations and with the same infrastructure. In Table
I, the following variables were considered: ST-status, SI-
situation, and P- didactic plant. They were modified through
the database, to test the selection of the best laboratory. The
implemented test environment included the laboratories of
Ufam and of Senai, both of which worked with the MPS line
punching plant and the same PLC. In table I only one
student who will use the system in the execution profile was
considered for these tests, the number students (NS)
connected is equal to zero and the time of choice was
captured on the student response screen. The time count is
started with the click on the test application button and
finished at the moment in which the laboratory was chosen.

The additional acronyms are C - cost, and TT - data transfer
time.

TABLE L. Test of elementary conditions for the selection equation.

Test Entry Data Results
IN Description Lab [S¢SiP| C TT [Selected Choice
(s) Lab. |Time(s)
1|Varying the status of | Senai [0[1]1]0.7875| 0.7875 Senai | 10218
Senai to inactive Ufam |1]1]1]1.1540] 1.1540 '
2|Varying the status of Senai |1)1]1]0.7650) 0.7650 | ;0 | - oo
Ufam to inactive Ufam |0]1]1]1.1545] 1.1545 ‘
3|Varying ;he situation of | Senaj |1(0(1/0.7800( 0.7800 Senai | 6.484
Senai to busy Ufam |1]1]1] 1.1465] 1.1465 ‘
4|Varying the situation of | Senai |1|1]1]0.7880 0.7880 Uam | 7.734
Ufam to busy Ufam |1]0]1]1.1620] 1.1620 ‘
5|Varying the didactic Senai |1[1]0/0.7875|0.7875
plant to a plant different Senai | 5.64
from that used in Senai Ufam |1|1|1|1.1470( 1.1470
Varying the didactic | qo05 1111(1]0.7955( 0.7955
plant for a plant different| Ufam | 5.547
from that used in Ufam | Ugam |1[1]0[1.1385| 1.1385 ‘

Table I shows the input data of the tests at the time of
choosing the laboratory for the student. The results of the
tests are displayed in the last columns of Table 1,
confirming the efficiency of the selection algorithm in the
tested cases. These results showed that even with the
variations of the conditions of the selection equation, our
method reduces the student's waiting time in the choice of
the laboratory. This is because when one of the elementary
variables is equal to zero, this laboratory is already
discarded according to the selection equation so that the
times of choices were not greater than ten seconds, so it is
possible to optimize the use of the laboratories using
reduced times when selecting the RALs. Table II shows the
choice of the laboratory with the elementary variables in 1,
so the choice depends directly on the lowest cost between
the connected laboratories.

TABLE II. Test of variation of the number of students in laboratories.

Test Entry Data Results
IN|  Description Lab |St|Si|P| C TT |NS [Selected Choice
(s) Lab. [Time(s),
A student is already | Senai | 1 | 1|1 [1,79550,7955| 1
{|connected to SENAT o [ 7 (1] 1] 1,17 L1700 0 ] o | 28265
A student is already | Senai | 1 | 1] 1/ 0,78 0,7800] 0 Senai |31.656
enai ,
p|connected to UFAM T o T 1 [ 1 ,6755]1,6759] 1

V. CONCLUSIONS

The objective of selecting the RAL was reached because
the proposed method solved the problem of the manual
search performed by the student and provided the best
choice of laboratories. The proposed equation verifies the
characteristics of each mechatronics laboratory available
and helps on the automatic selection.

In fact, this selection equation was the main contribution
of this paper as it offers a choice based on the calculation of
the current costs of the connected laboratories. As a result,
the students do not need to worry on which lab is available
or even which is the best one for a specific task. This
reduction of overhead time may be used on the learning
process itself and may improve the efficiency of the
experiments practiced by the students in addition to
providing practical activities in highly efficient laboratories
for the field of mechatronics.



(3]

(6]

(7]

(8]

(9]

[10]

[11]

REFERENCES

R. Friedman, and F. Deek, “Innovation, and education in the digital
age: reconciling the roles of pedagogy, technology, and the business
of learning.” IEEE Transactions on Eng. Management, 50, 4, 403-412
(2003).

J. Tuttas, K. Ruetters, and B. Wagner, “Telepresent vs. traditional
learning environments — A field study,” presented at the Int. Conf.
Engineering Education, Valencia, Spain, Jul. 2003.

B.A. Thacker,“Recent advances in classroom physics” Rep. Prog.
Phys.v.66, pp.1833-64, 2003

M. Kaluz, J. Garcia-Zubia, M. Fikar, and L. Cirka, “A Flexible and
Configurable  Architecture for Automatic Control Remote
Laboratories,” Transactions on Learning Technologies, vol. 8, no. 3,
pp- 299-310, 2015.

R. Venant, P. Vidal, and J. Broisin, “A Help Management System to
Support Peer Instruction in Remote Laboratories,” Proc. of the 2017
IEEE 17th International Conference on Advanced Learning
Technologies (ICALT), pp. 430-432, 2017.

W. J. Shyr, “Providing a laboratory for students everywhere,” World
Transactions on Engineering and Technology Education, Vol.7, No.2,
pp. 198-203, 2009.

D. Perdukova, and P. Fedor, “A Virtual Laboratory for the study of
Mechatronics,” Proc. of the IEEE International Conference on
Emerging eLearning Technologies and Applications, pp 163-166,
2011.

W. Gutiérrez, M. Fernandez, and W. Mantilla, “The Joint Training, a
SENA Learning Model for Latin America.” IEEE Latin America
Transactions, vol.14, no 6, pp 2997-3002, 2016.

F. Schauer, M. Krbecek, P. Beno, M. Gerza, L. Palka, and P.
Spilakova, “REMLABNET II - Open remote laboratory management
system for university and secondary schools research-based
teaching,” Proceedings of 2015 12th International Conference on
Remote Engineering and Virtual Instrumentation (REV), pp.: 109 —
112, 2015.

S. AbuShanab, M. Winzker, R. Briick, and A. Schwandt, “A study of
integrating remote laboratory and on-site laboratory for low-power
education,” Proc. of the 2018 IEEE Global Engineering Education
Conference (EDUCON), pp. 405-414, 2018.

A. Maiti, D. G. Zutin, H. D. Wuttke, K. Henke, A. D. Maxwell, A. A.
Kist, “A Framework for Analyzing and Evaluating Architectures and
Control Strategies in Distributed Remote Laboratories,” IEEE
Transactions on Learning Technologies, pp. 1-1, 2017.

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

O. Dziabenko, J. Garcia-Zubia, and 1. Angulo, “Time to play with a
microcontroller managed mobile bot,” Proc. of the Global
Engineering Education Conference (EDUCON), 2012 IEEE. IEEE,
2012, pp. 1-5.

A. C. Caminero, S. Ros, R. Hernandez, A. Robles-Gomez, L.
Tobarra, and P. J. T. Granjo, “Virtual Remote Laboratories
Management System (Tutores): Using Cloud Computing to Acquire
University Practical Skills.” IEEE Transactions On Learning
Technologies, Vol. 9, No. 2, April-June 2016.

P. Orduiia. et al. “An Extensible Architecture for the Integration of
Remote and Virtual Laboratories in Public Learning Tools.” IEEE
Revista Iberoamericana de Tecnologias del Aprendizaje, Vol. 10, No.
4, November 2015.

B. Avila, E. Amaral, and M. R. Tarouco. “Implementation of Virtual
Labs in the OpenSim Metaverse”. RENOTE - New Technologies
Magazine in Education, v. 11, n. n. 1, julho, p. 1-12, 2013.

A. Maiti, A.A. Kist, and A.D. Maxwell, “Time Scheduling in Peer-to-
Peer Remote Acess Laboratory for STEM Education.” Proc. of the
International Conference of Teaching, Assessment and Learning
(TALE), December 2014, Wellington, New Zealand, pp 179-185,
2014.

L. Gomes and S. Bogosyan, “Current trends in remote laboratories,”
Industrial Electronics, IEEE Transactions on, vol. 56, no. 12, pp.
47444756, 2009.

L. F. Z Rivera, and M. M. Larrondo-Petrie, “Design of a Latin
American and Caribbean remote laboratories network,” Proc. of the
2016 IEEE Frontiers in Education Conference (FIE), pp 1-5, 2016.

P. Ordufia, L. Rodriguez-Gil, J. Garcia-Zubia, 1. Angulo, U.
Hernandez, and E. Azcuenaga, “LabsLand: A sharing economy
platform to promote educational remote laboratories maintainability,
sustainability, and adoption,” Proc. of the 2016 IEEE Frontiers in
Education Conference (FIE), pp. 1-6, 2016.

D. May, C. Terkowsky, T. R. Ortelt, and A. E. Tekkaya, “The
evaluation of remote laboratories: Development and application of a
holistic model for the evaluation of online remote laboratories in
manufacturing technology education,” Proc. of the 2016 13th
International Conference on Remote Engineering and Virtual
Instrumentation (REV), pp. 133-142, 2016.

T.H. Cormen, C.E. Leiserson, R.L. Rivest, and C. Stein, “Introduction
to algorithms.” 3rd. United States of America, 2009.




<<
  /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




