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Abstract—This paper presents an iterative learning control
(ILC) design technique for the fast and precise positioning
of galvano scanners with parameter fluctuations. ILC scheme
is well-known as a strong control approach for high-precision
motion control of mechatronic systems. However, since ILC is
heavily sensitive to modeling errors and uncertainty, resonant
frequency fluctuations in the galvano scanner greatly affect
stability of ILC and deteriorate the learning control performance.
In this study, therefore, an ILC approach using zero phase error
notch filters is presented to improve the control performance with
the ILC stability robustly satisfied. Effectiveness of the proposed
ILC has been verified by numerical simulations using a galvano
scanner.

I. INTRODUCTION

In a wide variety of high performance industrial mechatronic
systems such as data storage devices, machine tools, and
industrial robots, the fast-response and high-precision posi-
tioning control is one of indispensable techniques for high
productivity and/or high quality of products [1]. However,
such mechatronic systems cause parameter fluctuations (e.g.,
torque constant of actuator, resonant frequency, and moment
of inertia) due to changes of environment temperature, aging,
etc, which deteriorate the motion control performance.

In order to overcome the above issue, iterative learning
control (ILC) may be one of the effective approaches, and
a variety of ILC methods have been proposed in the former
literature, e.g., PD-type and tunable designs [2], system in-
version methods [3]-[5], H., methods [6], and quadratically
optimal designs [7]. ILC learns only the repetitive disturbances
and ignores noise and non-repetitive disturbances, and the
system inversion methods [3]-[5] can quickly converge the
learning function in the above methods. Therefore, if effects
of the parameter fluctuations can be regarded as the repetitive
disturbances, then ILC can compensate the deterioration of the
positioning performance. However, it is well-known that ILC
is quite sensitive to modeling errors and uncertainties [6], [7],
which makes it difficult to apply to the fast and precise posi-
tioning control. For instance, in a case of galvano scanners for
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Fig. 1. Configuration of galvano scanner control system.

laser manufacturing machines, mechanical resonant vibrations
restrict ILC performance.

In this study, a practical and effective system inversion-
based ILC design for resonant systems is presented to obtain
the robust fast and precise positioning performance of gal-
vano scanners. Before ILC design, effects of the parameter
fluctuations are analyzed in detail and it is clarified that the
fluctuation of the resonant frequencies distinctively affects
stability of ILC. Then, zero phase error notch filters are
presented as a learning filter of ILC to ensure sufficient
stability for the resonant modes and to extend the control
bandwidth. Effectiveness of the proposed ILC design has been
demonstrated by numerical simulations using a prototype of
galvano scanner, in comparison with the conventional IL.C
design using a simple lowpass filter.

II. GALVANO SCANNER CONTROL SYSTEM
A. System Configuration

Fig. 1 shows a configuration of a laboratory positioning
device for a galvano scanner in laser manufacturing machines
[1]. The galvano scanner is composed of a DC servomotor
with a galvano mirror on the shaft, and the motor angle
0., is directly detected by a rotary encoder (resolution of
1.498 x 10~ rad/pulse) on the shaft. The detected angle 6,,
is transferred to a DSP through an interface with the sampling
period of T = 20 pus. The servomotor is driven by a current-
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Fig. 2. Bode plots of plant system.

controlled linear amplifier (control bandwidth of 20 kHz) with
the current reference ¢,.s generated by the position controller.
This position control system, therefore, operates the galvano
scanner as a typical semi-closed control system.

B. Frequency Characteristic

Light solid lines in Fig. 2 indicate an experimental Bode
plot of 6,, for i,.s as the control input. From the figure, the
mechanism includes the primary resonant mode at 2.98 kHz,
the second resonant mode at 6.10 kHz, other resonant modes
in the higher frequency range over 10 kHz, and a dead time
component due to the current control delay and the digital-
to-analog (D/A) conversion. The following polynomial is a
nominal plant model P(s) = 60,,(s)/ires(s), consisting of a
rigid mode, resonant modes up to [ = 5, and a dead-time
component:
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where K,(= K;K./J) is the gain including moment of inertia
J, torque constant of motor K, and steady gain of the current
control system K., w; is the natural angular frequency of [-th
resonant mode, (; is the damping coefficient, k; is the resonant
mode gain, and L is the equivalent dead time, respectively.
Dark solid lines in Fig. 2 indicate a Bode plot of P(s), which
well-reproduces the experimental plant characteristic.

It has been confirmed by experiments using the target gal-
vano scanner that the torque constant K, the primary resonant
frequency fi(= wi/2m), and the second resonant frequency
fo(= wo/2m) fluctuate due to environment temperature, heat-
ing, and aged deterioration [1]. The maximum fluctuation from
the nominal parameter is +3 % in K;, £100 Hz in f;, and
£200 Hz in f,, respectively. The fluctuation of f; and fo
remarkably affect the frequency characteristic of the plant, and
deteriorates the system stability [8]. In addition, there are some
uncertainties in the frequency range over 10 kHz.

Fig. 3. Block diagram of 2DoF position control system.
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C. Target Control Specification

In this research, a target position reference with the stroke
of 1.5 mm in the laser position (1 mm in the laser position
corresponds to 0.0067 rad in the motor angle) is given as
a typical specification for actual manufacturing in industry.
The motor position should follow the target position with the
accuracy within £3 pm by the settling time of 0.72 ms(=
36T). Achieving the target positioning performance is very
challenging, since the required response frequency is about
1.38 kHz(= 1/0.00072) that is quite close to the primary
resonant frequency f; = 2.98 kHz (normally, the response
frequency is set to less than one-fifth from one-third of the
primary resonant frequency.)

D. Position Control System

Fig. 3 shows a block diagram of two degree-of-freedom
(2DoF) position control system, where Ny(z) and Dy(z) are
the FF controllers, C(z) is the FB controller, P(z) is the
discrete-time plant model of P(s) in eq.(1) with a zeroth-order
hold, r, is the target position reference, r is the target position
trajectory reference, y,,(z) is the motor position in linear
scale, uy is the FF control input, and w is the current reference
irer as the control input, respectively. Ny(z) and Dy (z) are
designed on the basis of the deadbeat control framework [8]
with the aim at suppressing the residual vibration due to the
primary and secondary vibration modes. Fig. 4 shows a gain
characteristic of the FF controller Dy(z). From the figure,
Dy(z) attenuates frequency components around 2.98 kHz and
6.13 kHz in wuy, to suppress the residual vibration in y,.
On the other hand, C'(z) is composed of a phase lag-lead
compensator and two notch filters for robustly stabilizing the
primary and second vibration modes.

In order to clarify influence of the plant parameter fluctu-
ations for the positioning motion, simulated response wave-
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Fig. 5. Simulation results for 1.5 mm stroke positioning with parameter
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Fig. 6. Frequency characteristics of position tracking error.

forms of the position error r. — y,, for 1.5 mm stroke
positioning motion are indicated in Fig. 5. Fig. 5(a) shows
the simulation results with the fluctuation of K;, while Fig.
5(b) shows the ones with the fluctuation of f;, respectively.
From Fig. 5(a), the fluctuation of K; causes remarkable
overshoot/undershoot responses around the target position,
which deteriorates the target settling accuracy of £3 um
indicated by horizontal dotted lines. On the other hand, in the
cases of the fluctuation of f;, although the residual vibration
can be successfully suppressed within £3 pm by the FF
compensation, the overshoot/undershoot responses with the
maximum amplitude of 5.4 um cause just after the target
settling time of 0.72 ms. Fig. 6(a) and Fig. 6(b) show the fre-

Fig. 7. Block diagram of 2DoF position control system with ILC system.

quency characteristics of r — y,,,. From the figures, frequency
components of the overshoot/undershoot in the cases of the
fluctuations of K; and f; are mainly less than 2 ~ 3 kHz
that corresponds to the required response frequency defined in
II-C. Therefore, in order to improve the positioning accuracy
even if the plant parameter fluctuations exist, suppressing the
response variation with the frequency components of less than
2 ~ 3 kHz would be effective.

IIT. ITERATIVE LEARNING CONTROL FOR GALVANO
SCANNER

In this section, a basic time-domain iterative learning control
is designed as a conventional method, with consideration of
the response variation due to the parameter fluctuations. Then,
it is clarified by simulation analyses that the fluctuations of the
resonant frequencies drastically deteriorate the stability of the
ILC system and restrict the ILC performance.

A. ILC System

Fig. 7 shows a block diagram of 2DoF position control
system with an ILC system, where u; is the FB control input
calculated by C'(2), up, is the target FB control input in ILC,
ue = Up, — up 18 the FB control input error, urrc is the
learning control input as the ILC system output, Q(z) is the
learning filter, G,,(z) is the nominal transfer characteristic
of uy for urrc, and 2™ is the forward time-shift operator
that compensates the time delay of u/ due to calculation of
Q(2)G,,1(2), respectively. In this study, the system inversion
G, 1(2) is realized on the basis of the zero phase error control
scheme [9], and the time delay due to unstable zeros of G, (2)
is two samples (27%).

Firstly, the error u.; in the first iteration is expressed as

Ue1 (2) = upr(2) — up1 (2) = upr(2) — G(2)urrci1(z), ()

where the number of the subscript in each variable means the
iteration number and ujyr; is defined as zero. Next, urrc2
in the second iteration is given as

urrnca(z) = urpei(2) + 2"G;H(2)Q(2)uer (2). 3)

Therefore, the general relationship of u,. between k-th and (k+
1)-th iterations can be expressed by the following equation.
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Fig. 8. Stability characteristics of ILC system under Q(z) = 1.

Ue(ri1) (2) = {1 = 2"G(2)GL (2)Q(2) buer(2) S

Here, by defining G(z) as G(z) = Gn(2)A(z), the stable
condition of the ILC system can be stated as

|1 —2"A(2)Q(z)] < 1. )

Note that when eq.(5) is satisfied, u. converges to zero by
repeating the iteration, and as a result, y,, precisely follow
to r under up,. = 0. In addition, it is clear that )(z) should
be carefully designed with consideration of the effect of A(z)
[31-[7].

B. Stability Analysis for Parameter Fluctuations

In order to examine effects of the plant parameter fluc-
tuations and clarify the problem for applying ILC to the
galvano scanner, the stability of ILC system is analyzed by
simulations under (z) = 1. In this simulation analysis, the
torque constant K is fluctuated by +3 % and the primary
resonant frequency f; is fluctuated by 100 Hz, respectively.
Fig. 8 shows stability characteristics |1 — 2" A(z)Q(z)|. In the
case that K; fluctuates £3 % as shown in Fig. 8(a), ILC is
stable since the gain is less than 0 dB in all frequency range.
On the other hand, in the case that f; fluctuates £100 Hz as
shown in Fig. 8(b), ILC cannot satisfy the stable condition
around a frequency of 2.6 kHz that corresponds to the anti-
resonant frequency of the primary vibration mode. Therefore,
it is clarified by the stability analysis that the ILC system has
less robust stability against the fluctuation of f.

Note that since the fluctuation of the second resonant fre-
quency f, also deteriorates the stability, ()(z) should decrease
the gain around the primary and second resonant modes in the
system inversion ILC scheme. In this study, the target gain of
|1 — 2" A(2)Q(z)] is required as less than —100 dB around
the resonant modes to stabilize ILC.
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Fig. 9. Bode plots of learning filters.

IV. ILC FILTER DESIGN FOR STABILIZING RESONANT
VIBRATION MODES

In this section, we design two learning filters: one is a low-
pass filter as the conventional approach. Another is a low-
pass and notch filter as the proposed approach. Both filters are
FIR-type filters to realize a linear phase delay property with
consideration of the forward time-shift operator z™ shown in
Fig. 7.

A. Zero Phase Error Low-pass Filter

A low-pass filter ()y,¢(2) for ILC is designed on the basis
of the window function that is one of the popular and useful
techniques in the digital filter design. @, 7(z) can be defined
by the following FIR filter:

N N-1
apz’’ + a1z +---4+an_1z2+an

Qipr(2) = N , (0
where the coefficients ax(k = 0,...,N) equal to a finite
impulse response of the desired frequency response at t = k7.
In addition, aj, satisfies the following relationship so that
Qipr(z) possesses a linear phase property [9]:

ar = an—r, (N

where if N is odd number, then k = 0,...,(N—1)/2,else k =
0,...,N/2 — 1. respectively. From egs. (6) and (7), Qp(2)
is expressed as follows:
N N-1

lef(z) _ ap2’’ + a1z ZN+”-GIZ+GO- @)
In order to possess robust stability against the resonant
frequency fluctuations, the cut-off frequency of the desired
frequency property is assigned to 1.2 kHz with consideration
of the control bandwidth of ILC. Note that the humming
window is utilized as a window function in the filter design.
The order N of Qi,r(z) is set to 50 and fourth power of
Qipy(2) is defined as the final filter, i.e., Qi (2) := Qupr(2)*
The order of the designed Qi,r(2), therefore, becomes 200.
Light lines in Fig. 9 show Bode plots of @Q,(z). From the
figure, Qpr(2) attenuates the gain around the primary and




second resonant modes less than 100 dB, and realizes a zero
phase property (in this case, 2% is multiplied to Q¢ (2)
to compensate the time delay). On the other hand, since the
cut-off frequency (i.e., a frequency where the gain attenuates
less than 3 dB) is 647 kHz, the response variation over the
frequency may not be suppressed sufficiently.

B. Zero Phase Error Notch Filter

In order to achieve higher control bandwidth than @y, (2)
with satisfying the robust stability against the resonant fre-
quency fluctuations, we design an advanced ILC filter @, f(2)
using notch filters that shapely attenuate frequency compo-
nents around the target resonant modes. An FIR filter that
possesses a linear phase property and zero-damping, i.e., zeros
are on the unit circle in complex plane, has the following zeros:

jwnfTs 5~ _— ,—JwnfTs _
Zn:e]wf yZp = € Jent 7wnf—27rfnfa (9)

where f,; is the damping frequency and z, expresses a
conjugate complex number of z,. A notch filter Q,,r(z) with
the zeros of z,, and Z,, can be defined as

Qnp(2) = (27" = z,) (27" = 20)
_ ZnZnZ = (2n + 2n) + 271 _ Ny (2)

z Dns(z)
Here, the frequency characteristic of N, r(z) is expressed as
follows, by substituting z = e7“Ts to N, ;(z2):
Ny (2) = elwmTs g=jwmTs ojwTs

_(eFemTs 4 gIom Ty 4 o,

(10)
(1D

= 2coswTy — 2cosw,, Ts (12)

It is obvious that (,,7(z) has a linear phase property since the
numerator N,,;(z) does not include complex components. In
addition, (), (z) becomes zero at w = wp,.

On the basis of the above mentioned zero phase error notch
filter design, we design an ILC filter Q,s(z) for the galvano
scanner. In order to make the IL.C system stable for the primary
and second vibration modes, zeros of the notch filter are
assigned as follows:

jwnp1Te 5 _ g—jwns1Ts _

zp = eI g =TIV e = 21 fp, (13)
jwnfaTls 5 _ —Jwnf2Ts _

zy = eI¥nI20s gy = e IS [ pe = 2 frpe,  (14)
jwn 3T _

zg = €130 o p3 = 2T fys. (15)

Egs. (13) and (14) impose notch filters for the primary and
second resonant modes for achieving the robust stability,
while eq.(15) means a low-pass filter with a zero at Nyquist
frequency f,r3 = 1/2T5, respectively. Therefore, each filter
that includes the specified zeros and makes the steady gain
unity can be mathematically formulated as follows:

21212 — (2’1 + 2,’_1) + 271

Qnsi(2) = pE— , (16)
- 29292 — (2’2 + 2,’_2) + 271

Qupalz) = 222 (17)

Qura(z) = (18)
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Fig. 10. Stability characteristics of ILC systems with Q;, r(2) and Qy, 7 (2).

Finally, the proposed ILC filter (),,z(z) can be expressed as
follows, by connecting multi-powered Qpr1(2), @nr2(z), and

an3 (Z)
Qnf(2) = Qup1 (2) Quyp2(2) "> Quys(2) ™.

The damping frequencies of f,¢1 and f,,¢2 are determined
as fpr1 = 2.60 kHz and f, 2 = 6.13 kHz, with consideration
of the stability of ILC as explained in III-B. On the other
hand, the parameters K1, K5, and K3 are assigned as K; = 2,
K, =2, and K3 = 52 by trial and error so that @,,7(z) has
sufficient robust stability and low-pass property in the high
frequency range over 10 kHz. As a result, the order of Q¢ (2)
becomes 60.

Bode plots of @,(2) is indicated by dark lines in Fig. 9.
From the figure, Q,s(z) extends the bandwidth with com-
parison to @Q,r(2) (i-e., the cut-off frequency is 647 Hz —
850 Hz). In addition, the gain is sharply attenuated at the
specified frequencies f,,r1 and fpro.

(19)

C. Analysis of Robust Stability and Disturbance Suppression
Property

The robust stability against the plant parameter fluctuation
are comparatively analyzed by using Qu,s(z) and Q.r(2)
designed in IV-A and IV-B. In the numerical analysis, the
primary resonant frequency f; is fluctuated by +100 Hz as
an example, which is the most sensitive parameter for the
ILC stability. Fig. 10 shows stability characteristics of the ILC
systems with Q¢ (2) and @, (2). From the figure, both filters
can suppress the gains less than 0 dB and satisfy the robust
stability. It has been confirmed by simulations that both filters
can make the IL.C system stable in the cases of K; : +3 % or
f2 1 £200 Hz. On the other hand, the sensitivity gain less than
2 kHz is further decreased by @, () in a maximum of 6 dB,
which leads to an improvement of the disturbance suppression
in the frequency range.

V. SIMULATION VERIFICATION

Effectiveness of the proposed ILLC approach is compara-
tively evaluated by numerical simulations for the fast and
precise positioning of the galvano scanner. Here, the parameter
fluctuations are set as K, 3%, f1 —100 Hz, and
f2 : —200 Hz, which is the most tough situation for the ILC
stability. Fig. 11 shows response waveforms of (a) position
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error r. — yYm, (b) position tracking error r — y,,, and (¢) ILC
input uyrc in the tenth iteration (i.e., tenth positioning trial).
Note that learning of ILC has been sufficiently converged
during ten times of positioning trials.

From the figure, both ILC filters possess the robust stability
against the parameter fluctuations and improve the positioning
performance in comparison with the result without ILC. On
the other hand, @), r(z) reduces the position tracking error
during the transient and suppresses the overshoot/undershoot
displacement within £2.6 pum at the settling, in comparison
with Qi,r(2). Fig. 12 shows a comparison of frequency
characteristics of r — y,,,, and Q,7(z) well-suppresses the

frequency components of the response variation, especially at
frequencies less than 2 kHz.

VI. CONCLUSION

This paper presented a practical and effective ILC design for
the fast and precise position control of a galvano scanner with
mechanical and electrical parameter fluctuations. The proposed
ILC filter design stands on a simple notch filter design whose
concept is widely known in industry, and can extend the
control bandwidth of ILC with ensuring sufficient stability
against the resonant modes. The positioning performance has
been explicitly improved in comparison with the conventional
ILC using a lowpass filter.

As a future work, we would like to evaluate the presented
ILC by experiments using a galvano scanner, in which the
plant parameters are actually varied by self-heating due to
repetitive motion and/or changes of environment temperature.
In addition, an advanced ILC filter design aiming at reduction
of the order is also required for improving computational load
and quick learning performance.

ACKNOWLEDGMENT

The authors would like to thank Via Mechanics, Ltd, for
supporting experimental equipment.

REFERENCES

[1] D. Matsuka, S. Fukushima, and M. Iwasaki, “Compensation for Torque
Fluctuation Caused by Temperature Change in Fast and Precise Po-
sitioning of Galvanometer Scanners,” in Proc. 2015 IEEE Int. Conf.
Mechatron., Nagoya, Japan, 2015, pp. 638-643.

[2] Y. M. Zhao, Y. Lin, F. Xi, and S. Guo, “Calibration-Based Iterative

Learning Control for Path Tracking of Industrial Robots,” IEEE Trans.

Ind. Electron., vol. 62, no. 5, pp. 2921-2929, 2015.

H. Elci, R.W. Longman, M. Phan, J.-N. Juang, and R. Ugoletti, “Discrete

Frequency Based Learning Control for Precision Motion Control,” in

Proc. IEEE Int. Conf. Syst., Man, Cybern., San Antonio, USA, 1994,

pp. 2767-2773.

[4] T. Sogo, “Stable Inversion for Nonminimum Phase Sampled-Data Sys-

tems and its Relation with the Continuous-Time Counterpart,” in Proc.

41st IEEE Conf. Decision Contr., 2002, pp. 3730-3735.

J. Ghosh and B. Paden, “Pseudo-Inverse Based Iterative Learning Control

for Nonlinear Plants with Disturbances,” in Proc. 38th IEEE Conf.

Decision Contr., Phoenix, USA, 1999, pp. 5206-5212.

[6] D. A. Bristow, M. Tharayil, and A. G. Alleyne, “A Survey of Itera-

tive Learning Control -A Learning-Based Method for High-Performance

Tracking Control-,” IEEE Cont. Syst. Mag., vol. 26, no. 3, pp. 96-114,

2006.

D. Gorinevsky, “Loop Shaping for Iterative Control of Batch Processes,”

IEEE Contr. Syst. Mag., vol. 22, no. 6, pp. 55-65, 2002.

[8] Y. Maeda and M. Iwasaki, “Improvement of Adaptive Property by Adap-
tive Deadbeat Feedforward Compensation Without Convex Optimization,”
IEEE Trans. Ind. Electron., vol. 62, no. 1, pp. 466-474, 2015.

[9]1 M. Tomizuka, “Zero Phase Error Tracking Algorithm for Digital Control,”
ASME J. Dyn. Syst., Meas., and Control, vol. 109, pp. 65-87, Mar. 1987.

3

—_

[5

[t}

[7

—_




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


