Position Control of Robotino Mobile Robot Using
Fuzzy Logic

S. E. Oltean', M. Dulau', R. Puskas®
'“Petru Maior” University of Tg. Mures, soltean@engineering.upm.ro, mdulau@engineering.upm.ro
*S.C. Marquardt Schaltsysteme S.C.S. Sibiu, puskas_roberst@yahoo.com

Abstract-The appearance of fuzzy logic theory led to new trends
in robotics field and solves various typical problems. In fact, fuzzy
logic is a good alternative for increasing the capabilities of auto-
nomous mobile robots in an unknown dynamic environment by
integrating human experience. The paper presents the design and
implementation of the position control using fuzzy logic for an
omni directional mobile robot. The position control of the mobile
robot was tested remotely using the Festo Robotino platform and
Matlab environment. The obstacle avoidance and mobile robot
odometry were also studied in this work.

1. INTRODUCTION

Since the first industrial robot began its work at the Ford fac-
tories in 1959, research in robot technology has been per-
formed intensively.

At the beginning the robots replaced some employees in-
volved in jobs with repetitive tasks laying the foundation area
of industrial robots. Later on, the tele-operation permuted the
human control of the robots and the diversification of the tasks.

Now, due to the technological progress the robotics field
covers not only the industrial applications but also a wide range
of others purposes. Thus, advanced robots get increasingly au-
tonomous skills to be able to participate in every human life.

Autonomous robots are used in various areas like Industry,
Service and care, Agriculture, and Hospitals, where the ad-
vanced robots are dealing with a dynamic human environment,
which require human interaction and reaction to signals, name-
ly a high degree of automation. By comparison, industrial ro-
bots are used in static and known environment.

The high degree of automation and autonomy of robots is
obtained by the intersection of research from various fields
such as social sciences, artificial intelligence, robotics, automa-
tion, computer science [1].

A new step in the field of robotics dealing with uncertainties
and human environment was the introduction of fuzzy logic.
Nowadays of fuzzy logic is used in various fields, but in case
of mobile robots it solves some typical problems [2,3]:

- autonomous navigation;

- behavioral control,

- speed control;

- map creation in unknown environments;

- tracking of natural features in robot’s environment;

- vision-based navigation.

Of course, the intersection between the field of fuzzy logic
and mobile robotics is becoming more evident. Furthermore,
most reported designs rely on intelligent control approaches
such as fuzzy logic control and neural networks [5, 6].

In the autonomous mobile robots tasks the accurate localiza-
tion is a key prerequisite for successful navigation in large
scale environments, particularly when global models are used,
such as maps, CAD models, drawings, and topological descrip-
tions.

For the self-localization of the mobile robot a large range
sensor with superior performance is needed, eg scanning laser
range finder developed for robotics applications. For the expe-
rimental stage we had the Festo Robotino Platform without
such a sensor. So, we designed a fuzzy logic position control of
a mobile robot using just the optical shaft encoders and infrared
distance sensors for the measurements.

After implementation of the algorithm in the Matlab lan-
guage, our robot will be able to perform positioning tasks in a
dynamic human environment even in the presence of obstacles.
For the implementation of the algorithm we used also the Ro-
botino Matlab Toolbox.

Fig. 1 shows the test environment, in which the robot is to be
functioning. The environment consists of a single room with
known geometric dimensions.
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Figure 1. Illustration of the test environment.

In the next sections of the paper we present a short descrip-
tion of the Festo Robotino mobile robot with some technical
details, the positioning algorithm and block diagram based on
fuzzy logic control, experimental results and finally some con-
clusions and further development possibilities.

II. FESTO ROBOTINO PLATFORM

Festo Robotino is a holonomic mobile robot with three omni
directional drive units, meaning that the controllable degrees of
freedom equal the total degrees of freedom of the robot. Po-



wered by DC motors equipped with optical shaft encoders the
Robotino can reach speeds of up to 10km/h. Furthermore, in-
terchangeable pinions allow for custom gearing from 1:4 to
1:16 [7].

A. Technical specifications
Some of the Robotino technical specifications are listed in
Table 1 [7].

TABLE I
TECHNICAL SPECIFICATION OF THE FESTO ROBOTINO HARDWARE PLATFORM
No. Robotino
1 Robot dimensions:
- 370mm diameter, 210 height, 11kg overall weight and 5kg max-
imum payload.
2 Sensors:

- nine Sharp GD2D120 infrared distance sensors, analogue induc-
tive sensor, bumper with integrated sensor, two optical sensors,
webcam with USB interface, three optical shaft encoders

3 Embedded Controller:

- PC104 MOPSIcdVE processor of 300MHz, SDRAM 64MB,
128MB Compact flash card with C++ libraries for accessing the
Robotino, Wireless LAN interface board.

Interfaces: Ethernet, 2 x USB, 2 x RS-232, Keyboard and mouse,
parallel port.

4 I/O interface card:

- outputs for controlling the three omni directional drive units, 10
analogous inputs (0 — 10V, 50 Hz), two analogous outputs, 16
digital inputs/outputs, three relays

Fig. 2 shows the robot and the robot depicted to highlight
theinfrared sensors and DC motors.

Figure 2. Festo Robotino with infrared sensors and DC motors.

The operating system of the Robotino is divided into two
layers, being a regular Linux layer and a Real Time Linux
(RTLinux) layer. All hardware access goes through the RTLi-
nux layer, while the Linux layer provides standard user space.
Also, the real time control of the robot can be made remotely
from another PC using the RTLinux layer and wireless com-
munication.

Bundled with Robotino platform, Festo provides an Applica-
tion Programming Interface (API) called RobotinoCom. The
API offers the functions for wireless communication and for
accessing sensors and actuators [7].

In our case, Robotino control procedure from Matlab lan-
guage via wireless communication is simplified by using the
Robotino Matlab Toolbox. The information about the Robotino
position is obtained using the optical shaft encoders and dead
reckoning method (robot odometry), while the obstacles avoid-

ance require the infrared distance sensors. These infrared sen-
sors allow the obstacles detection located at distances less than
30cm.

B. Robot odometry

Robot odometry means the use of data from the movement
of the three actuators to estimate the robot position over time.
In the current design problem we will use the odometry to es-
timate the mobile robot position relative to the known starting
location.

So, using the kinematical model of the robot and by integrat-
ing the robot velocity we find the mobile robot position. Opti-
cal encoders will provide the basic data to estimating the ro-
bot’s position and orientation towards starting location. This is
a cheap and quick solution with good accuracy to short-term if
we consider the assumptions:

- the friction between the wheels and the floor is infinite;

- the centre of mass is located at the geometrical centre of

the robot;

- the distance between the centre of the robot and the cen-
tre of the wheel currently touching the ground is con-
stant.

Fig. 3 shows the kinematical model of the robot.
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Figure 3. Kinematical model of the mobile robot.

Theory of geometry and rotation is used to develop the mod-
els from Fig. 3. Referring to the geometry used for deriving the
Robotino kinematical model we defined two coordinate sys-
tems. First coordinate system is fixed to the environment,
called world coordinate system. The second system is fixed to
the mobile robot and it is named robot coordinate system.

To be able to distinguish between velocities relative to the
two coordinate systems mentioned above the following defini-
tions need to be introduced:

- robot velocity is the velocity relative to the robot coor-

dinate system;

- world velocity is the velocity relative to the world coor-

dinate system.

The relationship between wheels velocities and world veloci-
ties can now be derived. We made the calculus in two stages.
First stage consists in the transformation (1) from the wheels
velocities to the robot velocities or inverse. We defined the
following variables:

- w; is the angular velocity of the wheel i (the angular ve-

locities of the wheels describe the vector w™™);

- v; is the velocity of each individual wheel (the transla-

tional velocities of the wheels describe the vector v'*");



- rthe radius of the wheel;

- R the distance from the wheel to the centre of the robot;

- x.and y, characterize the robot coordinate system;

- Qthe tangential rotational velocity of the robot;

- @, describes the rotation of the wheel shaft compared to
the robot coordinate system.

o, (1) v (1) —sin(gp,) cos(¢,) R )fr(f) 0
@ = o,(t) == | v,(t) |=—-| —sin(@,) cos(¢,) R||y, ()
@, (1) v;(0) —sin(p,) cos(py) R || Q@)

Determining robot velocities from wheels velocities can be
done by inverting the matrix.

The second stage treats the relationship between the wheels
velocities and the velocity of the robot expressed in the world
coordinate (2).
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where

- x,andy, characterize the world coordinate system;

- 0 is the rotation angle of the robot coordinate system

compared to the world coordinate system.

In the next sections we simplified the formulas by replacing
the transformation matrix from the wheels velocities to the
world angular velocity with T,,;_,,.

Using the expressions derived above, it is possible to deter-
mine the robot’s world velocity from the measurements of the
angular velocities of the three wheels by inverting the matrix
T wh—w-
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Equations (1), (2) and (3) are some basic relations to find the
robot position in the human environment. Dead reckoning me-
thod give us a simple mathematical procedure to estimating the
current position of the robot based on previously determined
position when the velocity and elapsed time until the current
position are known.

The estimated position by moving the robot from the time
moment £, at the time moment ¢, is determined using (4).

xw(tl) X0 il @ (t)
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o) 0, * (1)
where
- x,(t;) and y,(t;) are the world coordinate system at time
moment #;;

- 0O(t;) the orientation angle at moment ¢,;

- X, and y,, are the world coordinate system at moment

to;

- 6, the orientation angle at moment ¢,.

A disadvantage of dead reckoning is that since new positions
are calculated solely from previous positions, the errors of the
process are cumulative, so the errors in the position estimation
grow with time.

IIT. THE POSITION CONTROL SYSTEM FOR THE ROBOTINO
MOBILE ROBOT

The block diagram of the position control system for the Ro-
botino mobile robot is shown in Fig. 4. The control scheme has
two feedback loops. The main feedback loop is important for
the robot position control and provides the information about
the current position relative to the desired position, while the
other loop uses the infrared distance sensors to detect the ob-
stacles in the human environment and to modify the optimal
trajectory so that the obstacle to be avoided.
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Figure 4. The block diagram of the position control system.

The new variables which appear in the Fig. 4 are the desired
position and orientation of the robot x;, y; and 6,, the orienta-
tion angle error 6,, distance error d,, distance to the obstacle
d,ps, angle of the obstacle detection 8, voltages from the dis-
tance sensors V...V, linear velocities v, and v, of the robot in
the Ox and Oy directions, position and orientation of the robot
x, v, 0.

The robot module contains the omni drive component which
transforms the robot linear velocities in the wheels velocities,
the internal PID controller for the wheels velocities, the Dunker
DC motors which drive the robot, the mechanics and other ad-
ditional components. The block diagram highlights also the
robot sensors, infrared distance sensors and optical shaft en-
coders.



The kinematical model module estimates the current position
of the robot using the dead reckoning method using (4). This
module has as inputs the wheels angular velocities determined
using the optical shaft encoders and as outputs values which
characterize the current bi-dimensional position and the robot
orientation.

The obstacle detection unit uses nine distance sensors to
detect obstacles within a distance up to 30cm. Because the sen-
sors are placed at an angle of 40 degrees, there are so called
invisible points. Thus, the detection was tested with large ob-
jects.

Depending on the voltages measured from the distance sen-
sors (0.4V-2.54V values represent 4cm-30cm distances) the
detection module provides the distance d,,, and angle 6,,, at
which the obstacle is (if any obstacle exists).

Avoidance control module computes the orientation angle
error 6, and distance error d, knowing the desired position of
the robot and the current position using (5).

d, :\/(xd _xw)z +(yd _yw)2
6,=06,-6,

)

If any obstacle is detected by the detection unit then to the
orientation angle 6, error is added the obstacle angle 6,;.

The fuzzy logic controller has the role to lead the robot to
the desired position. The design of fuzzy controller can be re-
sumed to choosing and processing the inputs and outputs of the
controller and designing its four component elements (the rule
base, the inference engine, the fuzzification and the defuzzific-
tion interface) [8, 9].

We choose as inputs into the controller the orientation angle
error 6, and distance error d,. Also we consider two outputs:
the velocities of the robot in the world coordinate system which
are the linear velocities v, and v, in the Ox and Oy directions.

The universe of discourse of the variables (that is, their do-
main) was considered to cover the practical values. We used 13
membership functions for the orientation angle error and for
the outputs and 7 membership functions for the distance error.
All these functions have a triangular shape.

The linguistic values that characterize the linguistic variable
are:

- for the orientation angle error: Negative Infinite NIN,
Negative Very Large NVL, Negative Large NL, Nega-
tive Middle NM, Negative Small NS, Negative Very
Small NVS, Zero ZE, Positive Very Small PVS, Posi-
tive Small PS, Positive Middle PM, Positive Large PL,
Positive Very Large PVL, Positive Infinite PIN;

- for the distance error: Zero Z, Very Close VCL, Close
CL, Middle M, Far F, Very Far VF, Infinite IN;

- for the linear velocities: Turbo Backward TBW, Very
Fast Backward VFSBW, Fast Backward FSBW, Back-
ward BW, Slow Backward SLBW, Very Slow Back-
ward VSLBW, Stop S, Very Slow Forward VSLFW,
Slow Forward SLFW, Forward FW, Fast Forward
FSFW, Very Fast Forward VFSFW, Turbo Forward
TFW.
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Figure 5. Membership functions for the fuzzy controller.

The fuzzy controller implements a rule base made of a set of
IF-THEN type rules. These rules were determined heuristically
based on the knowledge of the plant.

The resulting rule tables for the v, and v, linguistic variables
are shown in Fig. 6.

dvd | Z£]| VvCL CL M F VF N
NIN |5 | VSLEW | SLEW | BW | FEBW | VESBW | TEW
NVL | & | EBEW EW | FSEW | FRBW | VFSBW | TEW
NL |3 | VSLEW | SLBEW | BW EW | FIBW | WESEW
NM | = E] 3 G E G E]

NS |8 | VSLFW | SLFW | FW FW FSFW | VFaFWw
NVS |8 | Fw FW | FRFW | FSFW | VFSFW | TFW

ZE |3 | VSLFW | SLFW | FW | FSFW | VFSFW | TFW
PVS || FwW FW | FSFW | FoFW | VFIFw | TFW

PS | & | VSLFW | SLFW | FW FW FSFW | VFaFWw
FM | = 6] 3 ] S ] 6]

PL | = | VSLEW | SLBW | BW EW | FIBW | WESEW
PVL |3 | BW EW | FSBW | FSBW | VFSBW | TEW
PIN | & | VSLEW | SLEW | BW | FEBW | VESBW | TEW

dvd | £] VCL CL M F VF N
NIN |3 6] 6] 3 B 6] =
NYL | & | VELFW | VSLFW | SLFW | SLFW | Fw | FaFw
NL |3 | 3LFW W FIFW | FaFW | VFSFW | TFW
NM |8 | VSLFW | SLFW FW | FaFW | VF3FWw | TFW

NS |8 | SLFW FW FSFW | FaFW | WFSFW | TFW
NYS | & | VELFW | VSLFW | SLFW | SLFwW | Fw | FaFw

ZE |3 ] ] 3 E] ] E
PVS | & | VELBW | VSLEW | SLEW | SLEW | Bw | FSBW

PS |8 | SLBW EW | FSEW | FSBW | VFSEW | TBW
PM |3 | VSLEW | SLEW | BW | FSBW | VFSEW | TBW

PL |3 | SLBW EW | FSEW | FSBW | VFIEW | TBW
PVL | @ | VSLEW | VSLEW | SLBW | SLBW | BW | FSBW
PIN |5 ] ] 3 ] ] =

Figure 6. Rule tables for the fuzzy controller.



Some examples of IF-THEN rules for the linear velocities in
the Ox and Oy directions are the following:

IF 6, is negative small NS and d, is close CL THEN v, is
slow forward SLFW

IF 6, is negative small NS and d, is close CL THEN v, is
forward FW

The rules quantifies the situation where the mobile robot is
close to the desired position with a negative small orientation
angle error, hence a slow forward velocity in the Ox direction
and a little more forward velocity in the Oy direction are
needed to compensate the orientation angle error and to ad-
vance towards the desired position.

The min-max inference engine was chosen, whish for the
premises, uses maximum for the OR operator and minimum for
the AND operator. The conclusion of each rule, introduced by
THEN, is also done by minimum. The final conclusion for the
active rules is obtained by the maximum of the considered
fuzzy sets [8].

To obtain the crisp outputs, the centre of gravity defuzzifica-
tion method is used. These crisp values are the resulting con-
troller outputs.

IV. EXPERIMENTAL RESULTS

The position control system was tested on the Robotino mo-
bile robot with various scenarios: robot moving forward
with/without obstacles, robot moving backward with/without
obstacles, position control with one or more obstacles, position
control in the human environment with static or dynamic ob-
stacles.

For example in the following paragraphs are presented the
experimental results of positioning the mobile robot in human
environment with two static obstacles. Top view of the Roboti-
no moving forward from the start point to the goal and avoid-
ing the obstacles are shown in Fig. 7.
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Figure 7. Top view of the Robotino plane trajectory.

The distance d,,, and the angle 8,,, at which the obstacle is
were calculated using the voltage measured in time from nine
infrared distance sensors.

The functional signals for the fuzzy logic controller meaning
the orientation angle error 0,, the distance error d, and the li-
near velocities v, and v, (representing the outputs from the con-
troller) are also presented in Fig. 8.
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Figure 8. The functional signals of the controller.



The angular wheels velocities, the Dunker DC motors cur-
rents provided by the internal PID controllers and the position
of the robot in the world coordinate system are shown in Fig. 9.
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Figure 9. The angular wheels velocities and world coordinate system.

V. CONCLUSIONS

This paper studied the implementation of the position control
for a mobile robot based on fuzzy logic. The experiments were
made using the Festo Robotino platform. We treated also the
obstacles avoidance in the human environment.

The fuzzy controller allowed the use of heuristics (which
model the way a human would control the process) via the use
of rule table. Since we generally know the way to control the
robot, the heuristics we chose in the design of the fuzzy con-
troller proved very useful. The fuzzy controller has as inputs

the orientation angle error and the distance error, and as out-
puts the linear velocities of the robot in the world coordinate
system which are transformed by the omni drive module to the
wheels velocities.

Movement status information is obtained through robot sen-
sors. Optical shaft encoders and dead reckoning algorithm are
used for current position estimation, while infrared distance
sensors are useful for the obstacle detection.

The experimental results confirm that the controller can
achieve our objective with some limitation. These operating
limitations are given by using the encoders to estimate the ro-
bot position. The straightforward way to track the robot’s
movements by simply integrating velocity data (known as
odometry) may become a source of error (systematic or non-
systematic).

However, several extensions can be made to the control
structure, such as to increase the tracking accuracy and the per-
formance level. One improvement to the system is to find a
method in which the odometry data is supplemented by other
sensory information (eg sonar, laser scanning, imaging) that are
independent of the robot movements. Another way to improve
the performance level is to use the Kalman filtering in the sen-
sorial data, since this methodology is very suitable to cope with
statistical and stochastic sensor data. Actually, one of the most
important applications of the extended Kalman filtering is a
simultaneous localization and map building.

In the future we will try to combine the fuzzy logic with this
type of filtering or to add other sensors for a better position
estimation and control.

REFERENCES

[1] C. Barten, “Control of mobile robot”, 2007.

[2] R. Siegwart, LR. Nourbakhsh, “Autonomous mobile robots”, A Bradford
Book, The MIT Press, 2004.

[3] A. Saffioti, “Fuzzy logic in autonomous robot navigation, a case study”,
1997.

[4] A. Saffioti, E. Ruspini, K. Konolige, “Using fuzzy logic for mobile robot
control”, Int. Practical Application of Fuzzy Technologies, pp. 185-206,
1999.

[51 R. Choomuang, N. Afzulpurkar, “Hybrid Kalman filter/fuzzy logic based
position control of autonomous mobile robot”, International Journal of
Advanced Robotic Systems, vol.2, no.3, pp.197-208, 2005.

[6] L. Astudillo, O. Castillo, P. Melin, A. Alanis, J. Soria, L.T. Aguilar,
“Intelligent control of an autonomous mobile robot using type-2 fuzzy
logic”, Engineering Letter, 2006.

[7] http://www.festo-didactic.com

[8] K.M. Passino, S. Yurkovich, “Fuzzy control”, Addison Wesley Longman,
USA 1998.

[91 E. Ruspini, P. Bonissone, W. Pedrycz, “Handbook of fuzzy computa-

tion”, Oxford Univ. Press and IOP Press, 1998.

S.R.G. Tourino, A.J. Alvares, “Fuzzy logic control system to the mobile

robot motion through web”, 2002.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /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
    /AdobeSansMM
    /AdobeSerifMM
    /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
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /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
    /EuroSig
    /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
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-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
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /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
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /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
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /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
    /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 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects 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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


