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Abstract—A novel method for speed control of brushless dc 
motor using adaptive fuzzy logic and PI control algorithms has 
been presented in this paper. Fuzzy logic and PI controllers are 
formulated and designed using MATLAB toolbox. The 
parameters such as rise time, peak overshoot, recovery time, 
settling time and steady state error of a brushless DC motor are 
taken for analyzing the performance of the proposed controller. 
The simulation result demonstrated that the response of 
brushless dc motor with adaptive fuzzy logic shows satisfactory 
and well damped performance compared to classical PI 
controller. 
Keywords-PI controller, Fuzzy logic controller, Brushless DC 
motor, MATLAB/Simulink 

I.  INTRODUCTION  
Brushless DC (BLDC) motors are commonly used in 

more servo applications in automations, manufacturing, 
robotics, dynamic actuation, machine tools and positioning 
devices, due to their advantageous electrical and mechanical 
features, high torque to volume ratio, high efficiency and low 
moment of inertia [1-3]. High accuracy is not usually 
authoritative for most electrical drives, however, in high 
performance drive applications, an appropriate control 
performance must be provided even when the parameters of 
the motor and loads are varying during the motion. 
Conventional constant gain controllers used in the high 
performance adjustable speed drives become reduced when 
the load is nonlinear and, parameter deviations and 
uncertainties occur. Therefore, control strategy of high 
performance electrical drives must be adaptive and robust. As 
a result, interest in emerging intelligent control systems for 
electrical drives has increased significantly within the last era 
and numerous intelligent control schemes for brushless DC 
motors are projected based on linear model [4, 5]. 

 
Many varieties of control technique such as 

Proportional (P), Proportional Integral (PI), Proportional 
Integral Derivation (PID), adaptive, and Fuzzy Logic 
Controller (FLC), have been developed for speed control of 
brushless DC motors. Fuzzy logic, which is based on fuzzy set 
theory, was first developed by Zadeh in 1965. Control 
applications such as temperature control, traffic control, DC 
motor speed control, etc. are the most prevalent of current 
fuzzy logic applications.  For the most complex systems, 
where few numerical data exist and where only ambiguous or 
imprecise information is available, fuzzy reasoning provides a 
way to understand the system behavior by allowing 
interpreting around between the observed input and the output 

relations of the system [6-11]. Anti windup Proportional-
Integral-Derivative (PID) controller is tested for variable 
speed motor drives. In this controller the gain is constant, due 
to that the controller gives oscillatory response during 
disturbance [6]. The adaptive fuzzy controllers are capable of 
improving the tracking performance under external 
disturbances than non adaptive fuzzy controllers [7]. In [8,9] 
the effectiveness of adaptive fuzzy controllers applied to speed 
control of permanent magnet DC motor drives experiencing 
parameter deviations has been outlined. Furthermore, the 
designed adaptive fuzzy controller for speed control and 
current harmonics reduction in permanent magnet brushless 
AC drives also been discussed. The fuzzy logic speed tracking 
controller designed for brushless DC motor that incorporates 
attractive properties such as simplicity, good performance and 
automation has been explained in [10]. The fuzzy controller 
designed for BLDC motor and effectiveness of fuzzy logic 
controller has been demonstrated [11]. An experimental 
approach of fuzzy logic and PI speed control is tested for AC 
drives. It is clear from the result that the tracking performance 
of speed is faster in fuzzy logic than PI speed control [12]. In 
[13], PID, fuzzy PI and fuzzy model reference adaptive 
control has been considered for experimental study. The study 
has revealed that, fuzzy logic control outperformed the PID 
control with regard to overshoot and settling time. 

In this paper, adaptive fuzzy logic controller for 
BLDC motor drive has been proposed. The controller consists 
of two structures, one is fuzzy PD controller and the other one 
is fuzzy PI controller. Based on speed error signal received, 
switching take place between these two controllers. Fuzzy 
logic tool box under MATLAB environment is used to design 
the proposed adaptive fuzzy logic controller. This is again 
integrated with simulink toolbox to perform simulation 
analysis. Comparison is made between classical PI controller 
and the proposed adaptive fuzzy controller. Simulation results 
has been presented to confirm and validity the effectiveness of 
the proposed controller.  
 

II. DYNAMIC MATHEMATICAL MODEL OF THE BLDC 
MOTOR DRIVE  

Typical inverter system for a BLDC motor and the 
other related equations for obtaining the mathematical model 
are taken from [14, 15]. The BLDC motor is connected to the 
output of the inverter as shown in fig.1. The inverter input 
terminals are connected to constant supply voltage. It is 
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assumed that there are no power losses in the inverter and the 
motor winding is connected in star. 

   

 
 

Figure.1. Typical inverter system for a BLDC motor. 
 

For a symmetrical winding of motor and assuming balanced 
supply system, the voltage equation across the motor winding 
is expressed as, 
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Where Va,Vb and Vc denotes phase voltage of the motor. 
Ra, Rb and Rc represents stator winding resistances. Phase 
current of the motor are represented by ia, ib and ic. Self 
inductance of the motor winding is represented by La, Lb and Lc 
and the mutual inductances between stator windings are 
denoted by Mab, Mac, Mba, Mbc, Mca and Mcb respectively. 

The back-EMF waveforms ea, eb and ec are the functions of 
angular velocity of the rotor shaft, so 

meke ω∗=                (4) 

Where Ke is the back-emf constant. 

Considering the above equation, the BLDC motor 
mathematical model can be represented by the following 
equation in matrix form, 
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If is assumed that the rotor has a surface-mounted design, 
which is generally the case for today’s BLDC motors. Also 
there is no saliency such that the stator self inductances are 
independent of the rotor positions and hence, 

La = Lb = Lc =L 

And the mutual inductances will have the form as given 
below, 

Mab = Mac = Mba = Mbc =Mca = Mcb = M 

Assuming three phase balanced system, all the phase 
resistances are equal. Therefore, 

Ra = Rb = Rc = R 

Rearranging the equation (5) after incorporating the above 
assumption yields, 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

c

b

a

c

b

a

c

b

a

c

b

a

e
e
e

i
i
i

R
R

R

V
V
V

i
i
i

dt
d

LMM
MLM
MML

00
00
00

          (6) 

The electromechanical torque is expressed as 

Lr
r

em TB
dt

dJT ++= ωω                          (7) 

Where J, B and ωr are denotes the moment of inertia, 
frictional coefficient and angular velocity of the motor 
respectively. TL is the load torque. 

Since the electromagnetic torque of 3-phase BLDC motor is 
dependent on the current, speed and back-EMF waveforms, the 
equation for instantaneous electromagnetic torque (7) can be 
modified and represented as, 

( )ccbbaa
m

em ieieieT ++=
ω
1                          (8) 

III. ADAPTIVE FUZZY LOGIC CONTROLLER DEVELOPMENT 
Fuzzy PI controllers are chosen than fuzzy PD controllers 

as fuzzy PD controllers are not able to eliminate steady state 
errors. However, fuzzy PI controllers show poor performance 
during the transient period [13]. In order to improve the 
performance during transient and steady state phase adaptive 
fuzzy logic controller has been developed. The   proposed 
adaptive fuzzy logic controller for BLDC motor is shown in 
fig.2. 

The proposed controller consists of two controller structure 
namely fuzzy PD controller and fuzzy PI controller. Based on 
the error signal received, switching takes place between these 
controllers accordingly. Fig.3 shows the architecture of the 
proposed adaptive fuzzy logic controller. The fuzzy PI and 
fuzzy PD controller has the following features,  

 
Figure.2. Proposed adaptive fuzzy logic controlled BLDC motor. 
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1. It has the similar linear structure as that of the 
conventional PI & PD controller, but has non-constant 
coefficient and self-tuned control gains (they are the 
nonlinear functions of the input signal).  

2. The controller is designed based on the classical 
discrete PI-PD controller, from which the fuzzy 
control law is derived.  

3. The fuzzy PI and fuzzy PD controller has 
extraordinary performance in the case of time-delay 
and nonlinear systems. 

4. The fuzzy PI controller improves the steady state 
response of the system and minimizes the steady state 
error. 

5. The fuzzy PD controller improves the transient 
response of the system and minimizes the rise time. 

6. It is anticipated to accommodate the robust 
stabilization and disturbance rejection problems. 
 

 
Figure. 3. Architecture of the proposed adaptive fuzzy logic controller. 

A. Fuzzy-Based Proportional Integral Controller 
 

The first step in designing the controller is to decide 
which state variables of the drive system may be taken as the 
input signals to the controller. Both the speed error and change 
in speed error are used as the inputs to the speed controller. 
The output of the fuzzy-based proportional integral controllers 
is the gain FKPI. The linguistic fuzzy variable “error” has 
seven sets: positive big (PB), positive medium (PM), positive 
small (PS), zero (ZE), negative small (NS), negative medium 
(NM) and negative big (NB), with each set having its own 
membership function. Furthermore, the linguistic fuzzy 
variable “change in speed error” has also seven sets: PB, PM, 
PS, ZE, NS, NM and NB, with each set having its own 
membership function. After specifying the fuzzy sets, it is 
required to determine the membership functions for seven sets. 
Typical triangular membership functions are utilized for the 
determination of error and change in speed error. The 
following fig.4 shows the membership functions for the fuzzy 
inputs. The seven fuzzy sets can be symbolized by Fi

j, where i 
= 1, 2 and j = 1, 2, 3…7. Their corresponding membership 
functions can be symbolized by μFj (e(k), ce(k)), where j = 1, 
2, 3…7.The next step in the design of the fuzzy controller is 
the determination of the fuzzy IF–THEN inference rules. The 
number of fuzzy rules that are required is equal to the product 
of the number of fuzzy sets that make up each of the two fuzzy 
input variables. 

 
Figure.4. Membership functions for e (k) and ce (k). 

 
Thus, a total of fourty nine fuzzy rules are required to relate 
each possible combination of the two fuzzy input variables to 
the output membership fuzzy sets. The fuzzy rules ensure that 
the output of each fuzzy controller enhances the overall speed 
tracking performance. Fig.5 shows rule base for fuzzy PI 
controller. Examples of such rules are as follows, 

1) IF e (k) is PB and ce (k) is NB, THEN FKPI is zero 
(ZE). 

2) IF e (k) is NL and ce (k) is NS, THEN FKPI is 
positive big (PB). 

3) IF e (k) is PB and ce (k) is PB, THEN FKPI is 
negative big (NB). 

 

 
Figure.5. Rule base for fuzzy PI controller. 

 
In general, a typical fuzzy rule is of the form as given below, 
 
R (k): IF e (k) is F1

j and ce (K) is F2
l THEN fPI is Clk for j = 1. . 

. 7; l = 1. . . 7; k = 1. . . 49. 
 
The conjunction of the rule antecedents is evaluated by the 
fuzzy operation intersection, which is implemented by the min 
operator. The rule strength represents the degree of 
membership of the output variable for a particular rule. 
Defining the rule strength, ξi,j of a particular rule as 

),min(, jiji FF μμξ =     (9) 
 
Where µFi and µFj are the membership functions of e (k) and 
ce (k) respectively. i ∈ [PB, PM, PS, ZE, NS, NM and NB] is 
associated with the fuzzy variable e(k), and j ∈ PB, PM, PS, 
ZE, NS, NM and NB] is associated with the fuzzy variable ce 
(k). The fuzzy inference engine uses the appropriately 
designed knowledge base to evaluate the fuzzy rules and 
produce an output for each rule. Subsequently, the multiple 
outputs are transformed to a crisp output by the defuzzification 
interface. Once the aggregated fuzzy set representing the fuzzy 
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output variable has been determined, an actual crisp control 
decision must be made. The process of decoding the output to 
produce an actual value for the controller gain FKPI is referred 
to as defuzzification. Thus, a fuzzy logic controller based 
center-average defuzzifier is implemented. The output of 
fuzzy-based proportional integral controller is given by,  
 

( ))(),( kcekefFK PIPI =     (10) 
 
Where fPI denotes the centre-average defuzzifier and it is given 
by, 
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The linguistic fuzzy output variable “FKPI” has seven sets: PB 
PS, PM, ZE, ZS, ZM and ZB. After specifying the fuzzy sets, 
it is required to determine the membership functions for these 
sets μO

l for l = 1. ......7. The membership function for the fuzzy 
set is represented by triangular function. Fig.6 shows the 
resulting membership functions for the variable FKPI. 
 

 
Figure.6. Membership functions for FKPI. 

 
Consequently, the control signal generated by the fuzzy 
proportional integral controller can be written as 

( ){ } ( ){ } ( )( ) ( ), ( ) ( ) ( ), ( )
0

k
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=        (11) 

Where GP and GI are scaling factors of the fuzzy PI controller. 

B. Fuzzy-Based Proportional Derivative Controller 
The same methodology applied to fuzzy-based 

proportional integral controllers is followed for fuzzy-based 
proportional derivative controller also. The input signals (state 
variables) to the controller are e(k) and ce (k). The output of 
the controller is the gain FKPD. After specifying the fuzzy sets 
and the membership functions for seven sets, the triangle 
membership functions are also used to define the degree of 
membership. Figure.4 shows the membership functions for the 
fuzzy set.  Similarly, the linguistic fuzzy output variable 
“FKPD” has seven sets: PB, PM PS, ZE, ZS, ZM and ZB. The 
same triangular membership functions shown in figure.6 are 
utilized for these fuzzy sets also.  Figure.7 shows rule base for 
fuzzy PD controller. Consequently, the output of fuzzy-based 
proportional derivative controller is given by 
 

( ))(),( kcekefFK PDPD =     (12) 
 
Where fPD denotes the centre-average defuzzifier and it is 
given by, 
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Figure.7. Rule base for fuzzy PD controller. 
 
The control signal of the fuzzy-based proportional derivative 
controller is given by, 
 

( ){ } ( ){ } ( )( ) ( ), ( ) ( ) ( ), ( ) e ku k G f e k ce k e k G f e k ce kP P D D tFPD

Δ= +
Δ (13) 

 
Where GP and GD are scaling factors of the fuzzy PD 
controller. 

IV. SIMULATION RESULTS AND DISCUSSION 
In order to validate the proposed control strategies 

described above, digital simulations has been carried out for the 
BLDC motor drive system using MATLAB/SIMULINK. The 
specifications used for the BLDC motor drive system is given 
in the following Table. I. 

Fig.8 (a) shows simulation result of the phase voltage 
waveforms based on the rotor position at 1500 rpm. The phase 
difference between Va, Vb and Vc is approximately 1200. Fig.8 
(b) shows simulation result of the phase current waveforms 
based on the rotor position at 1500 rpm. The peak current value 
is approximately 50 A for all Ia, Ib and Ic. 

Table. I Selected specifications of BLDC Motor drive 

Specifications Value 

Stator phase resistance R (ohm) 3 

Stator phase inductance L (H) 0.001 

Flux linkage established by magnets (V.sec) 0.175 

Voltage Constant (V/rpm) 0.1466 

Torque Constant (N.m / A) 1.4 

Moment of Inertia (kg.m2/rad) 0.0008 

Friction factor (N.m/(rad/sec)) 0.001 

Pole pairs 4 
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Figure.8. (a) Phase voltage waveforms based on the rotor position at 1500 rpm  

 
 Figure.8 (b) Phase current waveforms based on the rotor position at 1500 rpm 

A. Response of the Drive for Constant Load Condition 

Simulation results of speed and torque response of BLDC 
motor using classical PI controller is shown in fig.9 (a) and 
using the proposed adaptive Fuzzy logic Controller is shown in 
fig.9 (b). The simulation result has been obtained by keeping 
the reference speed at 1500 rpm and the load torque constant at 
25 Nm.  

 
Figure.9. (a) Speed and torque response of BLDC motor for PI controller 

 
Figure. 9. (b) Speed and torque response of BLDC motor for proposed 

controller 

 From the response plots shown above, if the PI 
controller is used, the drive attains the set or reference speed in 
1 second. If the proposed adaptive fuzzy logic controller is 
used, reference speed is reached in 0.1 second. Also, the other 
response parameters like rise time, settling time and steady 

state error are compared and presented in Table. II for both PI 
and adaptive fuzzy logic controllers. 

Table. II Comparison of Response parameters for constant load 

Parameters PI 
controller 

Proposed adaptive fuzzy 
logic controller 

Rise time (sec) 0.4 0.08

Settling time (sec) 1.0 0.1

Steady state error 
(rpm) 3.5 3.5 

  

From the results shown above, even though the steady state 
error is same for both controllers, the other vital performance 
indexes are in favour of proposed controller only. With the 
newly developed controller, the drive system will have superior 
rise time and settling time characteristics. 

B. Response of the Drive Under varying  Load Condition 

Any drive, as most of the application demands, it has to 
perform under varying load conditions. Therefore, in order to 
ascertain the superior performance of the proposed adaptive 
fuzzy logic controller, simulation results has been obtained for 
varying load conditions also. First, the load torque is decreased 
from 25 Nm to 15 Nm and then it is increased to 35 Nm. The 
following fig. 10 shows the response for both varying load 
conditions. 

 

 
Figure.10. Comparison of classical PI and proposed controller for varying load 
conditions (a) Load change from 25 Nm to 15 Nm (b) Load change from 25 
Nm to 35 Nm 
 

The important parameters like percentage peak 
overshoot, percentage peak undershoot and steady state error is 
compared for the both controllers and the results are shown in 
the Table.III. Following sudden load change, any system will 
take sufficient time to adjust before tracking and settling at set 
speed. This is termed as recovery time and it becomes the 
testing ground for judging the performance of any controller. A 
good controller should be able to restore the system to set value 
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in the shortest possible following any disturbance. The 
recovery time is also compared for both controllers designed 
for BLDC motor drive and presented below. Case A represents 
decrease in load torque from 25 Nm to 15 Nm and Case B 
represents increase in load torque from 25 Nm to 35 Nm. 

Table. III Comparison of Response parameters for varying load conditions 

Parameters Load 
conditions 

PI 
controller 

Proposed adaptive 
fuzzy  controller 

Percentage peak 
overshoot 

Case A 13 0.17

Case B - -

Percentage peak 
undershoot 

Case A - -

Case B 12 0.54

Steady state error 
(rpm) 

Case A 8 3.5

Case B 20 6

Recovery time (sec) 
Case A 2.0 0

Case B 2.2 0

  

From the results, it is clear that, the proposed adaptive 
fuzzy logic controller for the BLDC motor drive is superior in 
all aspects when compared with PI controller. When the load is 
increased or decreased, the proposed controller does not 
produce any undershoot or overshoot. Also, zero recovery time 
indicates that, the proposed controller is well suited for the 
drives employed for varying load conditions. 

V. CONCLUSION 
An efficient controller has been proposed for the 

brushless DC motor drive. The proposed controller i.e., 
adaptive fuzzy logic controller has been compared with 
classical PI controller under constant and varying load 
conditions. Various control system parameters such as steady 
state error, rise time, peak overshoot, recovery time and 
settling time for both controllers has been measured, analyzed 
and compared. The result reveals that the control concept with 
adaptive fuzzy logic controller outperforms classical PI 
controller in all aspects.   

REFERENCES 
[1] Rahman, M.A., Zhow. P, “Analysis of brushless permanent magnet 

synchronous motors”, IEEE Transactions on Industrial Electronics, vol. 
43, pp. 256-267, 1996. 

[2] Boldea, I., Nasar, S.A, “Vector Control of AC Drives”, CRC Pres, New 
York, 1992. 

[3] M. Gokbulut, “Adaptive control of brushless DC motors using neural 
networks”,  Erciyes University Kayseri, 1998. 

[4] El-Sharkawi, M. A, “Development and implementation of high 
performance variable structure tracking control for brushless motors”, 
IEEE Trans. on Energy Conversion, vol. 6, pp. 114-119, 1991. 

[5] El-Samahy, A.A., El-Sharkawi, M. A. and Sharaf, S.M, “Adaptive 
multi-layer self-tuning tracking control for DC brushless motors” IEEE 
Trans. on Energy Conversion, vol. 9, pp. 311-316, 1994. 

[6] Hwi-Beom Shin and Jong-Gyu Park, ‘Anti-Windup PID Controller With 
Integral State Predictor for Variable-Speed Motor Drives’, IEEE 
Transactions on Industrial Electronics, vol. 59, no. 3, pp. 1509-1516, 
2012. 

[7] Hazem N. Nounou and Habib-ur Rehman, ‘Application of adaptive fuzzy 
control to ac machines’, Applied Soft Computing, vol.7, no.3, pp 899-
907, 2007. 

[8] Erdal Kayacan, Yesim Oniz, Ayse Cisel Aras, Okyay Kaynak and Rahib 
Abiyev, ‘A servo system control with time-varying and nonlinear load 
conditions using type-2 TSK fuzzy neural system’, Applied Soft 
Computing, vol.11, no.8, pp 5735-5744, 2011.   

[9] J.X. Shen, Z.Q. Zhu, D. Howe and J.M. Buckley, ‘Fuzzy logic speed 
control and current-harmonic reduction in permanent-magnet brushless 
AC drives’, IEE Proc.-Electr. Power Appl., vol. 152, no. 3, pp. 437-446, 
2005.  

[10] Ahmed Rubaai, Daniel Ricketts, and M. David Kankam, ‘Laboratory 
Implementation of a Microprocessor-Based Fuzzy Logic Tracking 
Controller for Motion Controls and Drives’, IEEE Transactions on 
Industry Applications, vol. 38, no. 2, pp. 448-456, 2002.  

[11] M. Ali Akcayol, Aydin Cetin, and Cetin Elmas, ‘An Educational Tool for 
Fuzzy Logic-Controlled BDCM’, IEEE Transactions on Education, vol. 
45, no. 1, pp. 33-42, 2002. 

[12] Zulkifilie Ibrahim and Emil Levi, ‘A Comparative Analysis of Fuzzy 
Logic and PI Speed Control in High-Performance AC Drives Using 
Experimental Approach’, IEEE Transactions on Industry Applications, 
vol. 38, no. 5, pp. 1210-1218, 2002. 

[13] Fouad Mrad and Ghassan Deeb, ‘Experimental Comparative Analysis of 
Adaptive Fuzzy Logic Controllers’, IEEE Transactions on Control 
Systems Technology, vol. 10, no. 2, pp. 250-255, 2002. 

[14] R. Krishnan, Electric Motor Drives - Modeling, Analysis, and Control, 
Prentice-Hall, Upper Saddle River, 2001. 

[15] T. J. E. Miller, Brushless Permanent-Magnet and Reluctance Motor 
Drives, Clarendon Press, Oxford Science Publications, 1989.    



<<
  /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 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
    /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
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /SimSun-PUA
    /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


