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Abstract— In this paper, a direct torque control (DTC) of 
encoderless Synchronous Reluctance Motor (SynRM) drives is 
proposed based on emotional controller and space vector 
modulation. The proposed modern controller is called brain 
emotional learning based intelligent controller (BELBIC). The 
utilization of BELBIC is based on the emotion processing 
mechanism in brain, and is essentially an action, which is based 
on sensory inputs and emotional cues. This intelligent control is 
inspired by the limbic system of mammalian brain. In this work, 
a BELBIC controller is designed for torque and flux control in 
stator flux reference frame, respectively. The proposed controller 
is able to reduce the torque, flux, current and speed pulsations 
during steady-state behavior while the fast response and 
robustness merits of the classic DTC are preserved. In addition, 
in order to achieve a maximum torque per Ampere (MTPA) 
strategy at any operating condition, a search algorithm changes 
the stator flux magnitude. The proposed controller is successfully 
implemented in real-time through a PC-based three-phase, 0.5 
Hp SynRM. The obtained results show superior proposed control 
characteristics, especially very fast response, simple 
implementation and robustness with respect to disturbances and 
parameter variations. So the proposed encoderless MTPA 
emotional controller for SynRM drives with minimized number 
of dependent parameters presents excellent promise for 
industrial scale utilization  

 

Keywords-component; medial brain, emotional intelligent 
controller, model-free, SynRM, DTC, stator flux reference, MTPA 

I.  INTRODUCTION  
In recent years, the synchronous reluctance motor (SynRM) 

received much attention for many applications due to its cold 
rotor, simple and rugged construction [1]. A multitude of 
solutions for control of SynRM drives have been proposed 
[1]–[6]. Among them, the direct torque and stator flux control 
for SynRM drives has been developed as direct torque control 
(DTC) [3-6]. The DTC strategy was an induction motor 
control technique that has been successful because it explicitly 
considers the variable structure nature of the voltage source 
inverter and uses few machine parameters, while being more 
robust to parameter uncertainty than field-oriented control 
(FOC) [7]. The DTC features fast responses, structural 
simplicity and robustness to modeling uncertainty and 
disturbances. However, it still has some disadvantages that can 

be summarized in the following points: high torque, flux and 
current ripples; variable switching frequency behavior and 
difficulty to control torque and flux at very low speed. To 
overcome the above drawbacks, some researchers have tried to 
propose some different DTC space vector modulation (SVM) 
techniques or to improve switching state patterns [5, 6].  

Variable structure control (VSC) is one of the robust control 
methods applicable to electromechanical systems [8]. 
Recently, several solutions that integrate the VSC and DTC 
principles (VS-DTC) within high performance drives have 
been proposed [9, 10]. The uncertainties, parameter variations 
and/or disturbances can be rejected for VSC when the 
boundaries of the system and lumped uncertainties are known. 

The Artificial Intelligence (AI) techniques, such as expert 
system (ES), fuzzy logic (FL), artificial neural network (ANN 
or NNW), biologically-inspired (BI) and genetic algorithm 
(GA) have recently been applied widely in power electronics 
and motor drives. The goal of AI is to model human or natural 
intelligence in a computer so that a computer can think 
intelligently like a human being [11]. In [12], it has been 
claimed the fuzzy-neural network hybrid requires less control 
effort in compared to sliding mode.  

Despite the versatility of bio-inspired and intelligent 
systems, many practical applications require large 
computational power to overcome complexity and real-time 
constraints of these systems. In addition, dedicated systems are 
need in many industrial applications to meet lower power and 
space requirements [11], also without any previous learning 
can't do the control process, and some of them are based on 
rule [13].  

Similar to AI techniques, other well-known nonlinear 
control strategies such as adaptive input-output feedback 
linearization [14] and adaptive backstepping methods [15] are 
complex to implement and are costly; therefore, it is important 
to design a controller that requires less cost with good 
performance. 

Several attempts have been made to model the emotional 
behavior of human brain [16, 17]. Based on the cognitively 
motivated open loop model, brain emotional learning based 
intelligent controller (BELBIC) was introduced for the first 
time by Lucas et al. [18], and during the past few years this 
controller has been used, with minimal modifications, in 
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control devices for several industrial applications. In [19], a 
BELBIC was designed and implemented on field-
programmable gate arrays (FPGA), and applied for controlling 
a laboratorial overhead traveling crane in model-free and 
embedded manner. For the first time, implementation of the 
BELBIC method for electrical drive control was presented by 
Rahman et al. [20]. The results show superior control 
characteristics, especially very fast response, simple 
implementation and robustness with respect to disturbances 
and parameter variations. In [21], the controller was used for 
first time to control an IM drive and investigated its 
independent of the parameters variations, especially rotor 
resistance.  Also the controller was implemented for some 
other electric drives successfully [22-24]. Based on the above 
mentioned evidence of the emotional control approaches in 
computer and control engineering, it can be concluded that the 
application of emotion in systems could by its simple and 
unique control design, overcome the problems of non-linear 
system, manufacturing imperfections,  acceptably.  
In this paper, it is proposed to use emotional intelligent 
controller for encoderless DTC (BELBIC-DTC) of SynRM 
drives. The proposed system drive does not require position 
sensor due to using stator flux reference frame instead of rotor 
reference frame. In addition, continues change to stator flux 
reference is applied for the purpose of searching a maximum 
torque per Ampere operating point.  
 

II. COMPUTATIONAL MODEL OF LIMBIC SYSTEM 
The main purpose of this paper is to use a structural model 
based on the limbic system of mammalian brain and emotional 
learning based action selection, for decision making and 
control engineering applications. Fig. 1 (a) shows the pertinent 
pictures of the human brain, and Fig. 1(b) provides a graphical 
depiction of the modified sensory signal and learning network 
connection model inside the brain [18]. For sake of simplicity, 
the BELBIC term is called emotional controller in this paper. 

The model of the proposed BELBIC structure is illustrated 
in Fig. 1(b). The BELBIC technique is essentially an action 
generation mechanism based on sensory inputs and emotional 
cues. In any given application, the choice of the sensory inputs 
(feedback signals) is informed by control engineering 
judgment whereas the choice of emotional cues depends on 
the performance objectives in that application. In general, 
these can be vector valued quantities. For the sake of 
illustration, one sensory input and one emotional signal   
(stress) have been considered in this paper [24]. In Fig. 1(b), 
there are some nods in different part of the model, that each of 
them is model by same mathematical equations. The abstract 
structure of the computational model mimicking some parts of 
mammalian brain is shown in Fig.2.  

By entry, the sensory input and emotional case (reward) 
signal and processing them, the result is the output from the 
model. In other words, E can be obtained from: 

∑∑ −+=
j

jth
j

j OAAE                                                (1)  

 

(a) 

 

(b) 

Fig. 1.  a) Sectional view of the human brain for emotion processing.b) 
Graphical depiction of the developed computational model of brain emotional 

learning process (BELBIC). 
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Fig. 2. Basic block structure of the emotional controller 
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Fig. 4. Control system configuration using BELBIC. 

 
The internal areas output are computed pursuant to (2)-(3). 
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where jA and jO are the values of amygdala output and 

output of orbitofrontal cortex at each time, jV is the gain in 

amygdala connection, jW  is the gain in orbitofrontal 

connection jS  is sensory output respectively and j is 

the thj input. Variations of jV and jW can be obtained as: 
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The E ′  node sums the outputs from A  except thA , and then 
subtracts from inhibitory outputs from the O nodes. 
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Where ),( thαα and β are the learning steps in amygdala 

and orbitofrontal cortex, respectively.  R  is the value of 
emotional cue function at each time. The learning rule of 
amygdala is given in (4, 5) which cannot decrease. 

Fig. 3 shows the BELBIC controller configuration. The used 
functions in emotional cue R and sensory input S blocks can 
be given by the following relations: 

),,,( uyeJfR =  & ),,( euygS =                         (8) 

Where yue ,,  and J  are system error, controller output, 
system output and an arbitrary object function respectively. 
Eventually, initial values for α and β in O and A and 
functions R and S should be selected for emotional signal 
generation. 

 
 

III. BELBIC-DTC OF SENSORLESS SYNRM DRIVES 
The classic DTC uses bang-bang torque and flux 

controllers, without decoupling [7]. A simple switching logic 
(switching table) employs the output signals of these 
controllers to select the most appropriate voltage vector, i.e., 
the one which rapidly reduces the torque and flux errors. Due 
to the fact that the voltage vector is maintained for the whole 

duration of the control period, the classic approach causes 
large torque, flux and current ripple, accompanied by 
acoustical noise. The switching frequency of the power 
devices is variable and uncontrollable. One way to decrease 
the ripple is to apply SVM techniques. 

 To preserve DTC transient and robustness merits, an 
emotional controller is designed for torque and flux control 
respectively. Block diagram of the proposed MTPA DTC for 
sensorless SynRM drives based on BELBIC is shown in Fig. 
4. This drive is stator-flux oriented and stator-flux controlled. 
Control quantities are the torque eT and the stator flux 

magnitude sλ . Torque reference *
eT is produced by an outer 

speed control loop, with a PI speed controller. The inner loop 
includes VS-DTC controller which calculates the most 
appropriate stator voltage vectors to drive the torque and flux 
to track their references. The control stator voltage signals 
have been limited before proceeding to SVM block, providing 
a solution for high resolution control and constant inverter 
switching frequency. The flux reference *

sλ  is set in 
accordance with the search algorithm. The flux estimator 
block is implemented by integrating the stator-induced voltage 
and then estimated torque is calculated. Stator flux and torque 
control can be achieved taking into account the SynRM stator 
equation in stator flux reference frame 

ssssss j
dt
diRV λωλ λˆ++=                                               (9) 

where sV and si are the stator voltage and current, sR is the 
stator resistance, and sλω̂  is the estimated stator flux angular 
speed. The direct and quadrature components of (9) are 

ssxssx dt
diRV λ+=                                                             (10) 

sssyssy iRV λωλˆ+=                                                            (11) 

Under the assumed orientation, the develop torque is 
syse iPT λ5.1=                                                                   (12) 

If the stator flux is constant, it is evident that torque can be 
controlled by the imaginary component syV , the torque 

component of the voltage vector 
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The estimated stator flux speed λsω̂ is calculated in a 
stationary reference frame as follows 
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where 
Dsv ,

Qsv ,
Dsi  and 

Qsi are the voltage and currents values 

in stationary reference frame as well as 
Dsλ and 

Qsλ are the 

estimated direct and quadrature components of stator flux 
( sλ ) in stationary reference frame, and are calculated as  
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Fig. 4: The proposed MTPA DTC of encoderless SynRM Drives 

 
 ( )∫ −= dtiRv DssDsDsλ                                                           (15) 

( ) 22, QsDssQssQsQs dtiRv λλλλ +=−= ∫                                   (16) 

The precision of the λsω̂  for (14) is not so important, since a 
PI regulator is present on the torque channel. It corrects the 
torque even if the last term in (14) is erroneously estimated. 

The flux control is accomplished by modifying the real 
component sxV , the flux component of the voltage vector. For 
each sampling period sampT , one can approximate the 

sxV voltage as 

sampssxssx TiRV /λΔ+=                                                        (17) 

At high speed, the sxs iR̂ voltage drop can be neglected and 
voltage becomes proportional with the flux change sλΔ  and 
the switching frequency samp1/T . At low speed, the sxsiR term is 

not negligible. 
The simplest way is to add the sxsiR term at the output of the 

flux regulator in same manner as the speed dependent term 
was added to the torque controller output. However, the 
computation of the voltage drop term requires a time-
consuming stator flux coordinate transformation. Instead of it, 
a PI controller was used on the flux channel.   

The symmetrical SVM applies six voltage vectors within a 
control period, and the duration of each vector is determined 
with high time resolution. The switching frequency of the 
power devices is constant and controllable. 

 
IV. SIMULATION RESULTS 

Some simulations are performed to show that the proposed 
BELBIC-DTC is able to operate with reduced torque and flux 
ripple, without compromising the fast dynamic response and 
robustness of torque and flux control, of the classic DTC [8]. 
The BELBIC-DTC and classic DTC strategies are simulated 
for a 0.5 Hp four-pole three-phase SynRM drive (for more 
information see Appendix), at 5 KHz sampling frequency, and 
representative results are illustrated in Fig. 5. In both cases, at 
the instant 1 sec, the torque command is changed from -1 N.m 
to +1 N.m, with the stator flux maintained at the rated level, 

while the motor was running at 200 Rpm. The stator flux 
magnitude in the BELBIC-DTC drive is shown in Fig. 5(a), 
while Fig. 5(b) shows similar quantity in the classic DTC 
drive. Although the classic DTC was fine tuned to produce 
low flux ripple, the BELBIC-DTC exhibits much lower ripple. 
The proposed controller is superior to classic DTC flux 
control, it has low ripple, and is equally robust with respect to 
torque transients.    
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Fig.5: Stator Flux magnitude in the BELBIC-DTC and Classical DTC  
 

V. EXPRIMENTAL SETUP AND RESULTS 
The overall block diagram of the proposed drive system is 
shown in Fig. 6. In order to evaluate the performance of the 
actual system, a PC-based prototype system was built and 
tested. The experimental setup is shown in Fig. 6 and consists 
of the following sections: A 0.5 Hp three-phase SynRM and a 
1.1-kW dc generator as its load, a three-phase voltage source. 
The steady-states of speed, torque and flux at 1400 rpm with 
50% full load under proposed BELBIC-DTC are shown in Fig. 
8. From this figure, it can be seen the ripples in speed and 
torque are reduced significantly. 
The chattering free torque and flux dynamics are illustrated in 
Fig. 7 when the torque command reverses between ±1 N.m. 
The corresponding trajectories of estimated rotor speed, flux 
and phase current are in this figure.  
Fig. 8 shows the experimental results of drive performance 
under the search algorithm. The motor is started under a low 
load condition in response to a medium step speed command 
as shown in Fig. 8.a. The original stator flux command is set at 
maximum value to provide fast dynamics. At about t = 1.0 
seconds, a steady state speed is detected by the ALMC. Then, 
the direction test determines a decreasing direction for *

sλ . 

Subsequently, the adjustment of *
sλ is started towards its 

optimal value as shown in Fig. 8.b. After only about one 
second, the motor terminal current reaches its minimum value 
as shown in Fig. 8.c. This is about a 50% reduction in the 
input motor current. Then, the triangular mode of operation is 
initiated. By applying a speed command change at t = 7 s 
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promptly, *
sλ returns to its original value, *

sMax.λ , and a new 
steady state speed is reached after a desirable transient period. 
The search algorithm becomes active again, and a minimum 
input motor current is obtained at the new operating point. 
 
 

 

 
(a) 

 
(b) 

Fig.6. Hardware implementation of the proposed controller, a) experimental 
setup, b) Literary implementation block diagram, 

 
VI. CONCLUSION 

This paper has presented a real-time implementation of an 
emotional controller (BELBIC) based SVM-DTC for 
encoderless three-phase SynRM drive in stator flux reference 
frame. In particular, the BELBIC-DTC contributes to 
robustness of the drive as well as a fast dynamic response, and 
the SVM improves the torque, flux and current steady-state 
waveforms by ripple reduction.  In addition, a search 
algorithm minimizes the motor stator current amplitude by a 
continuous change in stator flux level at each operating point. 
The proposed emotional intelligent controller consists of 
model-free simple structure with high auto learning feature, 
and therefore can be easily adapted for large scale industrial 
applications.  
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Fig. 7: Chattering Free Responses of SynRM Drive System under Proposed 

VS-DTC, when Torque Reverses.  
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Fig. 8: Experimental results of drive performance under ALMC. a) Speed 
response, b) Reference and estimated stator fluxes, c) Motor input power. 
 

 
Appendix  

Specifications and Parameters of three-phase SynRM 

 
 
 

REFERENCES 
[1]. Lipo, T. A., ‘Synchronous Reluctance Machines- A viable alternative for 
ac drives’, Electric Machines and Power Systems, 1991, vol. 19, pp. 659-671 
[2]. Hofmann, H.F., Sanders, S.R. and EL-Antably, A., “Stator-flux-oriented 
vector control of synchronous reluctance Machines with maximized 
efficiency”, IEEE Trans. On Ind. Elect., vol. 51, Issue 5, Oct. 2004, pp. 1066-
1072   
 [3]. R. Morales Caporal and M. Pacas, “Encoderless Predictive DTC for 
SynRM at Very Low and Zero Speed”, IEEE Trans. Ind. Elect., vol. 55, No. 
12, Dec. 2008, pp. 4408-4416  
 
 
 
 
 

[4]. T. H. Liu and H. H. Hsu, “Adaptive Controller Design for a Synchronous 
Reluctance Motor Drive System with Direct Torque Control”, IET Electric 
Power Appl., Vol.1, No.5, 2007, pp. 815–824 815 
[5]. R. Morales Caporal and M. Pacas, “A Predictive Torque Control for the 
Synchronous Reluctance Machine taking into account the magnetic cross 
saturation”, IEEE Trans. Ind. Elect., vol. 54, No. 2, 2007, pp. 1161-1167  
[6]. H. D. Lee, S. J. Kang and S. K. Sul, “Efficiency-Optimized Direct Torque 
Control of Synchronous Reluctance Motor Using Feedback Linearization”, 
IEEE Trans. on Ind. Elect., vol. 46, No. 1, pp 192-198, 1999es and Power 
Systems, vol. 19, 1991, pp. 659-671 
 [7]. D. Casadi, F. P rofumo, G. Serra and  A. Tani, “ FOC and DTC: Two 
Variable Schemes for Induction Motors Torque Control”, IEEE Trans. Power 
Elec., Vol. 17, No. 5, Sept. 2002, pp. 779-787 
 [8]. Hung, J.Y., Gao, W. and Hung, J.C., “Variable structure control: a 
survey”, IEEE Trans. Ind. Elect., Issue 1, vol. 40, Feb. 1993, pp. 2-22 
 [9]. Z. Xu and M. F. Rahman, “Direct Torque and Flux Regulation of an IPM 
Synchronous Motor Drive Using Variable Structure Control Approach”, IEEE 
Trans. On Power Elect., vol. 22, No.6 , Nov. 2007, pp. 2487-2498 
[10]. C. Lascu, I. Boldea and F. Blaabjerg, “ very Low Speed Variable 
Structure Control of Sensorless Induction Machine Drives without Signal 
Injection”, IEEE Trans. Ind. Appl., vol. 41, No. 2, 2005, pp. 591-598 
[11]. B. K. Bose, "Nonlinear Network Applications in Power Electronics and 
Motor Drives-An Introduction and Perspective", IEEE Trans. On Ind. 
Electronics, vol. 54, no. 1, pp. 14-33, Feb. 2007 
[12]. F. J. Lin, R. F. Fung, and R. J. Wai, “Comparison of sliding-mode and 
fuzzy neural network control for motor-toggle servomechanism,” IEEE Trans. 
Mechatronics, vol. 3, no. 4, pp. 302–318, Dec. 1998 
[13]. E. Daryabeigi, G. Arab Markadeh, C. Lucas, ” Simultaneously, speed 
and flux control of a induction motor, with emotional controller (BELBIC) “, 
in Proc. IEEE, IEMDC, May. 2009, pp 894 - 901. 
 [14]. H. Abootorabi Z., J. Soltani, and Gh. Arab Markadeh, “Adaptive Input–
Output Feedback-Linearization-Based Torque Control of Synchronous 
Reluctance Motor without Mechanical Sensor”, IEEE Trans. Electron. VOL. 
57, no. 1 pp. 375-384, Jan. 2010  
[15]. T. H. Liu and H. H. Hsu, “Adaptive controller design for a synchronous 
reluctance motor drive system with direct torque control,” IET Elect. Power 
Appl., vol. 1, no. 5, pp. 815–824, Sep. 2007.   
[16]. M.R.Jamaly, A. Armani. M.Dehyadegari, C.Lucas, Z. Navabi, "Emotion 
on FPGA: model driven approach", Expert System with Applications. 
ELSEVIER, vol. 36, no. 4, pp. 7369–7378, May 2009. 
[17]. Jan Moren, “Emotion and learning: A computational model of the 
Amygdala,” PhD thesis, ISSN 1101-8453, Lund University Cognitive Studies 
93, Lund University, Sweden, 2002. 
[18]. C. Lucas, D. Shahmirzadi, N. Sheikholeslami "Introducing BELBIC: 
brain emotional learning based intelligent control" International Journal of 
Intelligent Automation and Soft Computing, vol.10, no. 1, pp. 11-22, 2004.  
[19]. M. R. Jamali, M. Dehyadegari, A. Arami, C. Lucas, Z. Navabi, “Real-
time embedded emotional controller”, J. Neural Comput & Appl, Springer-
Verlag London, published online Jan. 2009. 
[20]. M. A. Rahman , R. M. Milasi, C. Lucas, B. N. Arrabi and T. S. Radwan 
"Implementation of Emotional Controller for Interior Permanent Magnet 
Synchronous Motor Drive,” IEEE Trans. Ind. Applicat. , vol. 44, no. 5, pp. 
1466-1476, Sept. /Oct. 2008. 
[21]. E. Daryabeigi, G. Arab Markadeh, C. Lucas, ” Emotional controller in 
Electric Drives – A Review “, IEEE Conf. Accepted, IECON'10,  7-10 
November, 2010. 
[22]. E. Daryabeigi, G. Arab Markadeh, C. Lucase, A. Askari, “Switched 
reluctance motor (SRM) control, with the developed BELBIC, considering 
torque ripple reduction”, in Proc. IEEE, IEMDC, May. 2009, pp. 979 – 986. 
[23]. E. Daryabeigi, G. Arab Markadeh, C. Lucase,” Interior permanent 
magnet synchronous motor (IPMSM), with a developed brain emotional 
learning based intelligent controller (BELBIC) “, in Proc. IEEE, IEMDC, 
May. 2009,  pp. 1633-1640 
[24]. E. Daryabeigi, Gh. R. Arab Markadeh, C. Lucas, "Emotional Controller 
in Electric Drives – A Review", IEEE IECON'10, 7-10 Nov., 2010  
 

483



<<
  /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


