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Abstract—Grid Locator systems describe locations anywhere
in the world and are mainly used in radio communication to
transmit stations location of the correspondents. This paper
proposes to extend the use of Maidenhead Locator System to
mobile robots navigation by transforming the GPS coordinates
into higher precision extended grid squares. The experimental
part of the paper was validated using real GPS data from a
commercial drone. The data, as well as the source for the
reproduction of the experimental part, is available at the
homepage of the authors.
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L INTRODUCTION

The map creation and the map representation for an
autonomous system is a key problem which is in the focus of
the researchers from a long time [1]. One of the most popular
mapping approaches for autonomous robotic systems is based
on the grid mapping technique dating back to the 90°s [2]. This
is a discrete representation of the topological maps, which are
commonly obtained as an output of a mapping (emerging from
a discrete sensor such as ultrasonic or LIDAR) step from an
autonomous mobile system [3].

Although 3D grid representation exists for the surrounding
environment[4], often due to their computational complexity
instead the 2D grid cells are preferred. In order to construct
these grid cell maps several techniques were developed
focusing on the optimal representation of the free/occupied
space in the map[2], smoothness of the navigation trajectories
obtained using this type of map representation [5], as well as
use-case specific implementation constraints related to the
roughness of the terrain [6]. A good overview of the grid
mapping techniques as well as benchmark of the different
algorithms can be found in [1]. For the parameter tuning of grid
mapping algorithms a good review can be found in [7].

Grid mapping systems are commonly used in military
applications and in telecommunication. A well known system
is MGRS — Military Grid Reference System and is used by
NATO military for locating points on Earth [8]. The MGRS
coordinates contain a grid zone designator, a 100000 square
identifier and a numerical location. The precision of
representation is up to 1 meter.

In radio communication, a commonly used grid mapping
system is the Maidenhead grid locator. This system was
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designed to facilitate the designation of geographical positions
for use within the amateur radio community [9]. The system
encodes the latitude and the longitude into pairs of symbols
(letters and numbers), each lower pair representing higher
precision rectangular areas containing the transformed GPS
coordinate.

A fairly easy to use grid locator system for mobile robots
navigation is the Maidenhead grid locator. In
telecommunication, this grid locator system is mainly used
with up to three pairs of encoded coordinates, which leads to a
precision of about 4.5 Km in latitude and 6.3 Km in longitude.
For radio communication systems, this precision is accepted,
considering that the locator is usually useful to approximate the
distance between correspondents (which is, usually, hundreds
or thousands of kilometers), or to determine the direction of the
transmitter for antenna orientation adjustments. For mobile
robots applications, a higher precision is needed, therefore, this
paper proposes to extend the conversion of GPS coordinates to
higher precision Maidenhead grid coordinates and use the
obtained encoded coordinates in grid mapping navigation
applications.

The current research is most similar to the one presented in
[5] which introduces the coarse-to-fine constrained inverse
distance transform based on Bezier splines smoothed with
particle swarm optimization techniques. To best of our
knowledge, the numerical representation of the coordinates was
not addressed till now in the domain of grid mapping, hence
this part of the paper contains the most prominent novelty in
this work. The methods and the verification of the algorithms
presented in this paper are based on the experimental and
numerical data presented in [12].

II. MAIDENHEAD LOCATOR SYSTEM

The Maidenhead grid coordinates are mainly used in
amateur radio communication to approximate the area where
the transmitter is located (QTH locator). A QTH locator
compresses the latitude and the longitude into string characters.
This technique eases the transmission of the location and
makes it more readable, especially in continuous wave mode
(Morse code).

The compressed coordinates consist of pairs of letters and
numbers. The first character in each pair represents the
encoded longitude, while the second character represents the
encoded latitude. The base of the first pair of characters is 18,
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thus the globe is divided into 18 zones of longitude of 20
degrees each, and 18 zones of latitude of 10 degrees each.
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Fig. 1. Major fields of Maidenhead world grid map [10]

These zones are encoded with letters from “A” to “R” (Fig.1).

The first pair of characters from the encoded coordinates is also
called “field”.

The second pair of characters in the encoded coordinates
uses base 10 and divides the previously encoded zones into
squares. Each resulting square represents 1 degree of latitude
and 2 degrees of longitude. The second pair of encoded
coordinates is represented by numbers from “0” to “9”.

Additional precision can be added by subdividing the
previous squares in base 24. The result is the encoded
coordinates represented by a pair of letters from “A” to “X”,
and square areas of 2.5 minutes of latitude and 5 minutes of
longitude. Figure 2 presents an example of encoded
coordinates for latitude of 48.147743 N and longitude of
11.628819 E.

Longitude

JNSSTD
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Fig. 2. Maidenhead encoded coordinates

In telecommunication, a fourth pair of encoded coordinates
(resulting by continuing the encoding algorithm) is rarely used
in very short communication spans. The fourth pair is also
called extended square.

The Maidenhead locator is also used by amateur radio to
approximate the distance between correspondents, especially
during contests. The precision is higher if a larger number of
characters pairs is used. For an encoding with three pairs of
characters, the precision is about 4.63 Km in latitude and 9 Km
in longitude, while for and encoding with five pairs of
characters to a precision of about 20 m in latitude and 30 m in
longitude.

III. EXTENDED GRID COORDINATES

Considering that continuing the algorithm for obtaining
extended encoded Maidenhead coordinates would lead to a

higher precision, the resulting coordinates could be used for
outdoor mobile robot’s navigation.

In mobile robotics, a commonly used method for path
planning is the map segmentation [11]. On a known map, one
can recursively apply successive division to obtain smaller
areas which can be mapped as free or occupied zones. The
occupied zones contain both obstacles and free space, while the
free zones don’t contain obstacles. Usually, the path towards a
target point is planned through the free zones of the obtained
segmented map, taking into consideration that the robot should
fit in the free zone. Therefore, the robot can navigate,
theoretically, within free areas of minimum its dimensions.

In analogy with the result of the well-known segmentation
method used for indoor navigation, one can apply custom
segmentation methods on outdoor maps (i.e. satellite maps) to
obtain free navigation zones. In outdoor navigation, we can use
both GPS coordinates and satellite maps for path planning.
Anyway, navigation would be based on tracks — pairs of points
(latitude and longitude). Reaching a target point would be
influenced by GPS receiver accuracy which can be tens of
meters, function of the number of satellites in contact with the
receiver. In some cases, driving towards a certain point on the
track would need information from other sensors.

In robotics, the positioning precision is a key point. The
Maidenhead locator system used in telecommunication (with
three pairs of encoded characters) cannot be used in outdoor
mobile robots navigation, therefore the encoding algorithm
should be continued for at least five or six pairs of encoded
characters, which would lead to precision of about 2 meters in
latitude and 3 meters in longitude.

The algorithm for converting the degrees of latitude and
longitude into extended Maidenhead grid coordinates contains
six steps, one for each pair of encoded characters. Considering
that the goal is to divide the field square into smaller squares, at
a certain point the algorithm can be applied recursively. For
each pair in the encoded coordinates there is a predefined
divider associated with the latitude and the longitude. The
dividers depend on the numerical base used for each pair, and
on the reminder obtained in the previous division, except for
the first pair of encoded characters. The dividers list is
presented in Table I.

TABLE L DIVIDERS LIST
Pair index Longitude divider Latitude divider Base
i D; d; B;
1 20 10 18
2 2 1 10
3 0.083333 0.0416665 24
4 0.008333 0.004166 10
5 0.000347 0.000173 24
6 0.000034 0.000017 10

Starting with pair index 2, the base for even indexes is 10,
while for odd indexes is 24. Knowing this, for indexes greater
than 1, the formulae for dividers can be written as follows:
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To avoid negative numbers, the latitude is measured from
the North to South between Poles and longitude is measured
eastward from the antemeridian of Greenwich. This will give
the first meridian a false east of 180 degrees and the equator a
false north of 90 degrees. Therefore, the Western longitude
coordinates will be subtracted for 180 and the Eastern
longitudes will be added to 180. Also, the Southern latitude
coordinates will be subtracted from 90 and the Northern
latitude coordinates will be added to 90. After this correction,
the newly obtained coordinated can be used for conversion to
grid coordinates.

In the conversion algorithm, the following notations are
used:

[73£LN

- Si—longitude symbol index for the pair “i”;

[T3LIN
r;

- si— latitude symbol index for the pair
- Rj—longitude reminder of the current division;
- 1i— latitude reminder of the current division.

The symbol indexes for odd pairs start with zero for letter
“A” and end with 23 for letter “X”. For the even pairs of
encoded coordinates, the symbol indexes are represented by
numbers from 0 to 9.

The first pair of encoded coordinates is determined by
dividing the corrected longitude and latitude by D; and
drespectively. Therefore, denoting the corrected longitude
with Lc and the corrected latitude with Ic, the symbol indexes
will be the integer part of the following divisions:

. L¢
S, =int (D_1) 3)
. Ie
5= int (&) “4)
The remainders of the current division will be:
Ri=L.—S5 "D Q)
=1l —s-d (6)

The second pair of encoded coordinates is obtained by
dividing the reminders from the first step divisions (R; and 7;).
Therefore, the symbol indexes will be the integer part of the
following divisions:

. (R
S, =int (D—;) 7
S, =int (;—12) ®)
The remainders of the second step division will be:
R; =R, = 5D, ©))
=1 —5"d; (10)

Knowing that the dividers can be determined with (1) and
(2), starting with the second step of the conversion algorithm,
the equations (5)-(8) can be generalized as follows:

5, = int (*2) (1n
s; = int (*=2) (12)
Ri=Ri_1—=S;"D; (13)
T =11 =S d; (14)

The equations (3)-(4) and (11)-(14) together with the
dividers values presented in Table I can be used for fully
convert longitude and latitude into a 6 pairs extended grid
coordinates.

IV. APPLICATION OF EXTENDED GRID COORDINATES

For demonstration purposes we proposed a mobile robot
application in which key points on the robot track are
converted into extended grid coordinates. Knowing the
latitude and longitude of the initial point, target point and
some intermediary points, the purpose of the conversions to
extended grid coordinates is to identify the areas where the
track should fit in, and also to determine if some heading
corrections should be applied during navigation. The analysis

Mobile robot track

Fig. 3.

and representation of the track and coordinates is made on
Google satellite map of the navigating area. Figure 3 presents
the proposed track on the satellite map.

For the experimental validation we considered a real life
outdoor scenario with GPS data acquired from an unmanned
autonomous vehicle (UAV). Beside the GPS log [12], we
collected camera images in order to filter out the spurious GPS
readings due to the interferences of the signal with the
buildings nearby the place where the experiments were
performed. The Parrot ArDrone type UAV was equipped with
a commercial GPS logger, measuring the GPS positions with
an average of SHZ frequency.
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The navigation direction of the drone was extracted from
the front monocular camera of the drone fused with the IMU
readings. For the purpose of this paper research, we have used
in our algorithms only the GPS coordinates extracted from the
UAV log.

The details regarding the image processing and pose
estimation part can be found in our previous [13]. As guidance
for the direction, the two lanes from the ground part were
considered.

During the track recording of the drone, there were
extracted 8 key coordinates. The first key point is the start
point, and the last key point is the target point. The GPS
coordinates of the key points are presented in Table II.

TABLE IL KEY POINTS COORDINATES
Key point Longitude (E) Latitude (N)
1 23.607871 46.773982
2 23.607728 46.774125
3 23.607711 46.774139
4 23.607647 46.774207
5 23.607626 46.774226
6 23.607539 46.774316
7 23.607462 46.774388
8 23.607589 46.774449

In the next step, the key point coordinates are transformed
into extended grid coordinates. Therefore, equations (3)-(4) and
(9)-(12) are applied for each key point in Table II.

The detailed result of the coordinate transformation for the
first key point is presented in Table III, considering that the
adjusted latitude is 136.773982, and the adjusted longitude is
203.607871 (90 degrees added for North latitude and 180
degrees added for East longitude).

TABLE IIL KEY POINTS COORDINATES
il;zlel:v Si Si Ri hi syl:l;rols
1 10 13 3.607871 6.773982 KN
2 1 6 1.607871 0.773982 16
3 19 18 0.024537 0023982 TS
4 2 5 0.007871 0.003148 25
5 22 18 0.000232 0.000023 WS
6 6 1 0.000023 0.000006 61

The resulting extended grid coordinate for the first key
point is KNI6TS25WS61.

Applying the same algorithm for the rest of the key points,
the following extended grid coordinates are obtained:

TABLE IV. EXTENDED GRID COORDINATES

Key point | Extended grid coordinate
1 KN16TS25WS61
2 KN16TS25WS29
3 KN16TS25WT20
4 KN16TS25WT04
5 KN16TS25VT95
6 KN16TS25VU70
7 KN16TS25VU44
8 KN16TS25VU88

From the obtained grid coordinates it is identified that the
robot track is inside a 4-pair higher grid, KN16TS25, and
passes through four S5-pairs lower grids: KN16TS25WS,
KNI16TS25WT, KN16TS25VT and KN16TS25VU.

The 5-pairs grids applied on the satellite map are presented
in Figure 4.

Considering that our coordinates were converted into 6-
pairs grid coordinates, each of the surfaces presented in Fig. 4
were divided into 10x10 sub-grids.

KNT6TS25Vde

- U
Fig. 4. 5-pair grid map

As a general rule, the resulted surfaces encoding is made
from bottom to top for the latitude and from left to right for the
longitude, ascending from “A” to “X” for the letter encoded
pairs and ascending from “0” to “9” for the number encoded
pairs. Knowing this rule is very useful in determining the
navigation direction toward a point when applying driving
techniques on the map based on encoded grids.

The last pair of our key point encoded coordinates are
placed on the map as show in Fig. 5.
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Fig. 5. 6-pair grid map

The track starts in sub-grid 61 of KN16TS25WS, passes
through sub-grid 29 of the same grid, the crosses the two
higher grids KN16TS25WT and KN16TS25VT and ends in
sub-grid 88 of KN16TS25VU after a turn in sub-grid 54 of
KN16TS25VU.

By simply overlaying the track over the 6-pair grid map, we
can identify all the grids passed by the robot during its
navigation.

V. GRID NAVIGATION METHODS

The navigation on the extended grid map can be different,
function of the used input information. For simple applications
like navigation towards a target point, the navigation depends
on the bearing or heading angle. If the hardware system can
determine/set the bearing and heading angle of the robot, then
the driving strategy is simplified. Otherwise, the system has to
be calibrated in order to approximate these, based on several
input GPS coordinates.

Bearing is defined as direction or an angle between
the meridian and the line connecting the target and the
reference point. Heading is an angle or direction where the
system is currently navigating in. Thus, for reaching a
particular destination, the robot needs to adjust its heading
direction with the bearing. The instrument which gives you the
direction information for navigation is, generally, the compass.

A. Navigation with known bearing

Assuming that the robot can read the bearing information
from the hardware equipment, in our particular application,
the driving strategy is simplified and it’s fulfilled in two
stages. First, the robot sets the orientation towards the 7" key
point and starts travelling along the track. The second stage
starts in the 7 key point by modifying the orientation towards
the target point.

In this case, the grid map is used as feedback, together
with the continuous reading from the GPS hardware. By
converting the current GPS coordinates into extended grid
coordinates and knowing the sub-grids containing the track

points, the robot can verify if its position is currently on the
planned track. A deviation from the linear track is accepted as
long as the position of the robot (GPS coordinate) is inside a
grid square containing the track. The width of a 12 characters
grid square is around 2 meters.

If the robot enters a grid which doesn’t contain planned
track points, the orientation can be adjusted based on initial
the direction of the robot and the differences between latitude
or longitude of current grid and the target grid. For example, if
the robot is heading North, and the current grid longitude has a
lower value than the expected one, the robot should adjust the
direction to right. If the longitude has a higher value than the
expected one, then the adjustment has to be made with left
turn (Fig. 6). For South heading, the adjustments will be made
in opposite directions. The same strategy applies for West or
East heading, but the inputs are taken from the latitude fields.

TS25WS

Fig. 6. Grid based heading adjustment

B. Navigation with unknown bearing

If the bearing information cannot be determined by the
hardware equipment, then the robot should calibrate its
direction before navigation start.

Assuming that the robot can travel with a constant speed
and read the traveling time, the calibration procedure starts
with a continuous read of the GPS coordinates and the purpose
of finding the geographical North.

After identifying the extended grid coordinates of the
current robot position, the robot should move and rotate into a
pre-calibration position. This position is determined by moving
backward until the previous grid is reached, then move forward
at the limit of the current grid. If the grids differ in longitude,
then the robot should rotate 90 degrees if current grid longitude
is higher than the previous grid longitude or -90 degrees
otherwise. If the grids differ in latitude, then the robot should
rotate 180 degrees if current latitude is lower than the previous
one, and should not rotate otherwise. The next steps in
calibration procedure are the following:

- Start measuring time and travel forward until the next
grid is reached;

- Restart timer and travel backward until previous grid is
reached;

- Turn randomly (left or right) with a small angle and
repeat the previous steps. If the running backward time
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from the second travel is higher than first traveling
time, then robot should turn in the opposite direction
and repeat steps 1 and 2;

- Repeat steps 1 and 2 until current travelling time is
greater or equal than the previous one.

At the end of the above steps, the robot will be heading
North. The next step is to identify the travelling time along the
West-Est line. The procedure is the same as in the first two
steps, but for left and right movement.

Considering that the calibration is made at a constant speed,
after the calibration procedure we obtain the travelling time
values along the latitude and longitude lines. The travelling
time along the longitude will be greater than the traveling time
along the latitude line. Therefore, the ratio between the
longitude travelling time and the latitude traveling time will be
the same as the distance ratio.

—h_a
r= s (15)
Where index “L” is related to longitude, while index "/ is
related to latitude. Equation (15) is to be applied only if time or
distance parameters are greater than zero.

Considering that the robot is heading North after
calibration, to identify the heading angle, the grid coordinates
of the target point should be determined.

The heading angle is determined based on the target grid
square projection on latitude and longitude. The number of grid
squares from current grid to the projections of the target grid is
used as distances to determine the heading angle. If we denote
the heading angle with a, then:

n

=90 — atan (ﬁ) (16)

In equation (16), “n” represents the number of grids along

the latitude, “7” the ratio obtained with (15), and “N” the

number of grids along the longitude. The heading angle shall

be determined only if the number of grids (both along latitude

and along longitude) is greater than zero. Considering that the

tangent trigonometric function is not defined for +90°, one

should consider that the heading angle will never be exactly 0°
or 180°.

VI. CONCLUSION

The main purpose of our research was to identify if
extended versions of currently known grid locator systems can
be used in outdoor navigation strategies for mobile robots.

The extended version of the Maidenhead grid locator
system provides valuable information for localization of the
robot track points. Together with the satellite maps, the path
planning algorithms can identify the obstacles on the track, and
can provide navigation-safe areas information.

Another advantage of the extended grid locator is that, on
small navigation maps, the encoded coordinate change happens
only at the lower level pairs (5" or 6" pair). Thus, from the

software point of view, the amount of data transmitted or
stored is low (2 or 4 bytes per coordinate, instead of full GPS
coordinates). However, the grid coordinate determination is
influenced by the stability of the GPS receiver. In some
conditions, the accuracy can be low (up to 50 meters), function
of the number of connected satellites or environmental
conditions. Even so, if the application is permissive, one can
apply the navigation algorithms on higher level grids.

ACKNOWLEDGMENT

This work was supported within ROCON research group at
Technical University of Cluj-Napoca. The research was carried
out within the financial support from PN-III-P1-1.1-TE-2016-
1265, and PN-III-P1-1.1-TE-2016-0670CNCS-UEFISCDI
grants.

REFERENCES

[11 N. R. Sturtevant, “Benchmarks for Grid-Based Pathfinding,” IEEE
Trans. Comput. Intell. AT Games, vol. 4, no. 2, pp. 144-148, Jun. 2012,
doi: 10.1109/TCIAIG.2012.2197681.

[2] S. Thrun and A. Bii, “Integrating grid-based and topological maps for
mobile robot navigation,” in Proceedings of the thirteenth national
conference on Artificial intelligence - Volume 2, Portland, Oregon,
1996, pp. 944-950.

[3] K. Holmquist, O. Senel, and M. Felsberg, “Computing a Collision-Free
Path Using the Monogenic Scale Space,” in 2018 IEEE/RSJ
International Conference on Intelligent Robots and Systems (IROS),
2018, pp. 8097-8102, doi: 10.1109/IROS.2018.8593583.

[4] A.Hornung, K. M. Wurm, M. Bennewitz, C. Stachniss, and W. Burgard,
“OctoMap: an efficient probabilistic 3D mapping framework based on
octrees,” Auton. Robots, vol. 34, no. 3, pp. 189-206, Apr. 2013, doi:
10.1007/s10514-012-9321-0.

[5] T.-K. Lee, S.-H. Baek, Y.-H. Choi, and S.-Y. Oh, “Smooth coverage
path planning and control of mobile robots based on high-resolution grid
map representation,” Robot. Auton. Syst., vol. 59, no. 10, pp. 801-812,
Oct. 2011, doi: 10.1016/j.robot.2011.06.002.

[6] P. Fankhauser and M. Hutter, “A Universal Grid Map Library:
Implementation and Use Case for Rough Terrain Navigation,” in Robot
Operating System (ROS): The Complete Reference (Volume 1), A.
Koubaa, Ed. Cham: Springer International Publishing, 2016, pp. 99—120.

[71 “A quantitative study of tuning ROS gmapping parameters and their
effect on performing indoor 2D SLAM - IEEE Conference Publication.”

[Online]. Available:
https://ieeexplore.ieee.org/abstract/document/7847825. [Accessed: 05-
Feb-2020].

[8] L. Letham, “GPS Made Easy: Using Global Positioning Systems in the
Outdoors”, Mountaineer, 1995, ISBN 978-089-886-4649

[9] P. Nag, S. Sengupta, “Introduction to Geographical Information System,
Concept Publishging Company, New Dehly, 2008, ISBN 8180694339

[10] “QTH Locator Droid — Mobile App”, [Online], Available:
qrznow.com/qth-locator-droid-mobile-app, [Accessed: 05-Feb-2020]

[11] A. Siadat, A. Kaske, S. Klausmann, M. Dufaut, R. Husson, “An
Optimized Segmentation Method for a 2D Laser-Scaner Applied to
Mobile Robot Navigation”, IFAC Proceedings Volumes, vol. 30, Issue
7, 1997, ISSN 1474-6670

[12] “Robotics and  Nonlinear  Control”,
http://rocon.utcluj.ro, [Accessed: 05-Feb-2020]

[13] E. Pall, L. Tamas, and L. Busoniu, “Vision-Based Quadcopter
Navigation in Structured Environments,” in Handling Uncertainty and
Networked Structure in Robot Control, Springer, 2015, pp. 265-290.

[Online],  Available:

Authorized licensed use limited to: Universitatea Tehnica din Cluj-Napoca. Downloaded on October 21,2021 at 07:19:29 UTC from IEEE Xplore. Restrictions apply.




<<
  /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


