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Abstract—A non-intrusive method for monitoring 
conditions in manufacturing systems is proposed. The 
method requires only a single current sensor for the 
monitoring of multiple machine individually, which is done 
by means of disaggregating measured waveforms. For 
accurate disaggregation even in complicated systems with 
multiple identical machines, it employs a new model-
combining factorial hidden Markov model (FHMM) with 
behavioral models derived from queuing theory. 
Experimental results with an actual system show that the 
proposed method achieves more accurate disaggregation 
than conventional methods and obtains such valuable 
information on productivity as the reasons for and timing 
of manufacturing process stoppages. 

Keywords—non-intrusive monitoring; factorial hidden 
Markov model; queueing network 

I. INTRODUCTION 

Improvement in production efficiency has been a central 
issue in the manufacturing industry, and theoretical approaches 
toward it have been considered, e.g., queuing theory [1]–[3], 
cellular automata [4], and simulation-based optimization [5]. 
While these approaches can be useful in the exact analysis of a 
manufacturing system, their theoretical models assume that a 
large number of parameters related to the actual state of the 
system will be known. Such parameters are, however, 
unavailable in practical applications. 

Data-driven approaches have also been studied [6]–[9] to 
analyze the states of systems on the basis of data collected from 
sensors or machine logs. However, most of these methods 
require installing sensors and/or communication devices for data 
acquisition, which would be unacceptable in many cases. This 
paper focuses on a family of monitoring methods that uses only 
one electrical current sensor for multiple machines in 
manufacturing systems. 

Non-intrusive load monitoring (NILM) [10]–[13] is a 
powerful technique for this purpose. It monitors the individual 
electrical power consumption of multiple machines by means of 
only one sensor placed on the main power supply line and 
extracts useful features from a time sequence of power 
consumption and current waveforms. For home appliances, such 
methods as integer programming (IP) [11] and factorial hidden 
Markov models (FHMMs) [12, 13] are applied to this task, 
assuming that appliances can be represented as combinations of 

binary (on/off) state models. However, those models are not 
suitable for manufacturing-machines because the mechanical 
workings of such machines are much more complex than those 
of home appliances. Further, in many systems, a number of 
identical or similar machines are located in a single production 
line and are connected to the same power line. As those 
machines produce very similar current signals, it is difficult to 
identify individual machines and to estimate individual states. 

There are two types of approaches in NILM: supervised [10, 
11] and unsupervised [10, 12, 13]. This paper focuses on 
unsupervised methods, for which there is no need to provide 
preliminarily training waveform data for individual machines (a 
requirement with supervised methods). 

In this paper, we propose an unsupervised non-intrusive 
monitoring method that is applicable to complex manufacturing 
systems and uses a single current sensor. It employs a behavioral 
model derived from theoretical analyses of manufacturing 
systems (i.e., using queuing theory) into an FHMM to improve 
accuracy in disaggregating current signals in complex systems. 
Further, as the model is highly interpretable, it makes it possible 
to visualize flow in manufacturing processes and to obtain 
valuable information, such as the reasons for and timing of 
manufacturing process stoppages.  To the best of our knowledge, 
the method proposed in this paper is the first attempt at NILM 
that is applicable to complex manufacturing systems. 

 

This paper is organized as follows: Sec. 2 describes a target 
system that we focus on, Sec. 3 briefly summarizes previous 
methods and problems in applying them to the system, Sec. 4 
describes our proposed method, Sec. 5 gives experimental 
results, and in Sec. 6, we summarize our work. 

II. TARGET SYSTEM 

We focus on manufacturing systems that have the following 
features: (i) a number of similar machines are employed, (ii) 
each machine has sequential processes that are more complex 
than the switching of on/off states, and (iii) the machines are 
automated and change their states in accord with both internal 
states and such external factors as system errors or the lack or 
jamming of products in the system. Fig. 1 shows an example 
setup for a surface-mounting system that we have used in a series 
of experiments.  In this system, electronic parts are mounted and 
soldered on printed-circuit boards (PCBs). The line is composed 
of a printing machine, three mounters, a reflow furnace, two 
inspection machines, and conveyor belts connecting them. We 

2017 25th European Signal Processing Conference (EUSIPCO)

ISBN 978-0-9928626-7-1 © EURASIP 2017 1430



focus on the mounters because they represent the most time-
consuming process, i.e., they are a kind of bottleneck in the line. 
We placed a current sensor on one of three transmission lines 
from a three-phase power supply in order to measure the current 
waveforms for the system as a whole.  

Our goal here is to disaggregate the current signals at the 
main line ܫୱ୭୳୰ୡୣ  into signals for individual mounters ܫଵ, ,ଶܫ  ଷܫ
and then to estimate conditions with respect to them. The biggest 
difficulty is that the mounter waveforms are quite similar 
because they are from the same type of machine.  

III. CONVENTIONAL METHODS 

FHMMs have been used in conventional methods for 
unsupervised NILM applied to home appliances [12, 13] for 
which overall power consumption was disaggregated into 
individual appliance consumption levels, and their binary 
(on/off) states were simultaneously estimated. 

Conventional methods cannot be applied usefully in 
manufacturing systems, however, because manufacturing-
machines often have waveforms that are too similar to 
distinguish among. In the case of the system shown in Fig. 1, the 
mounters are of the same type and have very similar waveforms, 
which would result in inaccuracy with conventional methods. 

Further, current signals in manufacturing systems are more 
complex than those of home appliances. They continuously 
change as manufacturing proceeds, unlike signals in home 
appliances, which are stationary most of the time.  This means 
that signals should be represented by FHMMs that feature sparse 
and structured transition matrices. These would be hard to learn, 
however, because sparseness and structure in a transition matrix 
would result in lower likelihoods under the assumption of the 
1st-order Markov property made for ordinary unconstrained 
FHMMs. This means that effective constraints would be 
required for the models’ transition matrices to be effective. 

IV. PROPOSED METHOD 

To avoid the problem discussed above with respect to 
conventional methods, we propose an FHMM-based model 
combined with constraints derived from domain knowledge, i.e., 
machine behavior as explained with queuing theory. The 
constraints form a deterministic structure in the transition 
matrices. The structure enables learning appropriate temporal 

waveform patterns. As these temporal patterns are specific not 
only for machines but also for their individual mechanical 
workings, our method is able to distinguish among individual 
machines even of the same type. 

In this section, we first introduce an ordinary unconstrained 
FHMM and then introduce behavioral models for 
manufacturing-machines and combine them into an constrained 
FHMM. After that, we explain how to use the model to 
disaggregate waveforms.  

A. Factorial Hidden Markov Model 

A factorial hidden Markov model (FHMM)[14] is an 
extension of an HMM that has a set of hidden states for each of ܭ  independent factors (Fig. 2). FHMMs are used for such 
unsupervised learning problems as those for NILM [12,13]. This 
paper assumes that individual factors represent individual 
machines in a manufacturing system. Here, each of K machines 
has M states, the state of the ݇ -th machine at a time ݊  (=1,⋯ ,ܰሻ  is ݏ௞,௡ , and its signal (i.e., electrical current) is 

determined by its state: ݔ௡ሺ௞ሻ = ௦ೖ,೙ሺ௞ሻߤ . According to the 
Markovian property of FHMM, the state of an individual 
machine is determined stochastically by transition matrices: ܣ௜,௝ሺ௞ሻ ≔ ܲ൫ݏ௞,௡ = ݆หݏ௞,௡ିଵ = ݅൯. (1) 

 Let us consider an additive FHMM in which observation ܺ = ሺݔଵ,⋯ ,  ேሻ is represented as a summation of signals of allݔ
factors with Gaussian noise ߝ of variance ߪଶ	: 

௡ݔ =෍ݔ௡ሺ௞ሻ௄
௞ୀଵ +  (2) .ߝ

In the next section we employ a behavioral model for 
manufacturing-machines, in order to introduce constraints into 
the ordinary FHMM described above. 

B. Behavioral Model of Manufacturing-Machines 

We employ a behavior model, derived from the queuing 
theory, for manufacturing-machines. We start from an open 
queuing network [1], as shown in Fig. 3. Work-in-progress 
(WIP) products flow through a manufacturing system. Each 
machine in the system performs a single manufacturing process, 
such as cutting, assembling, testing, or packing, during a time 
period ܶ . Conveyor belts between machines act as buffers 
receiving WIP products from preceding machines and supplying 

Fig. 1: Example setup of a manufacturing system. 
Fig. 2: Factorial Hidden Markov Model. 
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them subsequent machines in a first-in-first-out manner. An 
empty will have nothing to supply to a subsequent machine, and 
a full buffer will be unable to receive anything from a preceding 
machine; in such cases, operations will stop. Fig. 4 shows a 
flowchart for such a system. When the system is working 
properly, a machine will repeat sequential movements: 
importing a WIP product (Load), doing a manufacturing process 
(Process), and then discharging the product (Unload). If its input 
buffer becomes empty and unable to supply WIP products 
(Starve) or its output buffer becomes full and unable to receive 
products (Block), the machine will wait until the situation is 
resolved. If a process fails because of an error (Failure), the 
machine will wait until operators fix the problem and normal 
operations are restored (Restore). 

To use such a behavioral model efficiently in the FHMM, we 
first employ an approximation of the model. In the 
approximation, Load and Unload are merged into a part of the 
Process state, Restore is omitted in consideration of the very 
short durations, and Starve, Block, and Failure states are merged 

into a single state (Wait; “w”). Additionally, the correlation 
between individual buffers and machines is ignored, so that the 
buffers can be treated as a “mean-field” that supplies and 
receives WIP products in accord with a simple Poisson process 
with intensity parameter ߣሺ௞ሻ. Finally, we obtain the simplified 
model shown in Fig. 5. Machine power consumption remains 
nearly constant during Wait-state idling. Conversely, power 
consumption in the Process state will change with a definite 
sequence of manufacturing processes of length T. We expand 
this deterministic process into a one-way series of states 
“pଵ,⋯ , p் ,” at each of which we can assume constant power 
consumption.  The resulting transition-matrix constraints shown 
in Fig. 5 are: 

௜,௝ሺ௞ሻܣ = ۔ە
ۓ 1 , ሺ݅, ݆ሻ = ሺp௧, p௧ାଵሻ, ሺp், wሻ,ߣሺ௞ሻ , ሺ݅, ݆ሻ = ሺw, pଵሻ,1 − ,ሺ௞ሻߣ ሺ݅, ݆ሻ = ሺw,wሻ,0 , otherwise.  (3) 

While a model with these state transitions is a subclass of an 
FHMM, it is likely to be more suitable to manufacturing-
machines than would be an unconstrained FHMM because the 
one-way structures of the model are capable of learning long-
term waveform patterns that are only slightly different, even 
among machines of the same type.  

C. Inference Methods 

As the proposed model is a type of FHMM with certain 
constraints, several methods, such as variational and sampling 
approaches, are available for unsupervised learning [13-14]. We 
employ the structured variational (SV) method introduced in 
[14]  because sampling methods suffer from serious slowdown 
in convergence owing to the constraints’ creating a high 
correlation between hidden variables along the time axis. Note 
that the sparseness of the transition matrices (ܶ + 2 non-zero 
elements) in the model further speeds up the matrix-vector 
multiplications that appear in the forward-backward algorithm 
in the SV method and keeps calculation time down to ܱሺܰܯܭሻ 
for each iteration, whereas an unconstrained FHMM would 
require ܱሺܰܯܭଶሻ. 

Once unsupervised learning processes have been completed, 
i.e., the parameters ܣሺ௞ሻ, ,ሺ௞ሻߤ  ଶ and the posterior probabilitiesߪ
of hidden states have been estimated, the disaggregated current 
signal of each machine is calculated as follows: 

ୱ୲,௡ሺ௞ሻୣݔ ≔ ॱൣݔ௡ሺ௞ሻหܺ൧ = ෍ ௞,௡ݏ௠ሺ௞ሻܲ൫ߤ = ݉หܺ൯ெ
௠ୀଵ . (4) 

V. EXPERIMENTAL RESULTS 

A. Measurements and Preprocessing 

We placed a current sensor on the power supply line of the 
system, as shown in Fig. 1. Fig. 6 shows an example of the 
current waveform (ܫୱ୭୳୰ୡୣ ) at the power supply line of the 
system. The current signal had a basic frequency of 60Hz, the 
commercial frequency of the power grid, and its amplitude and 
waveform changed continuously, mainly as a result of the 
mounters’ moving their mounting heads shuttle-wise very 

Fig. 4: Flow chart for behavioral model of a 
manufacturing-machine. 

Fig. 3: Open queuing network. 

Fig. 5: State transition for a simplified behavioral model. 
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quickly between parts feeders and PCBs. As has been noted in 
Sec. 2, we focus here on the disaggregation of the three mounters. 
We applied two simple signal processing techniques to avoid the 
extraction of signals from machines other than the mounters. 
Applying a high-pass finite impulse response (FIR) filter to 
source current signal ܫୱ୭୳୰ୡୣ  and taking root-mean-square 
(RMS) values of that for every 100 milliseconds, we were able 
to extract the signals of the three mounters.  We used such band-
limited signals as the input for the FHMM (Fig. 7a). 

We also obtained ground-truth data ݔୋ୘ሺ௞ሻ for each mounter 
for use in accuracy evaluation by applying the above 
preprocessing to respectively measured single-machine current 
waveforms ܫଵ, ܭ ଷ. We set the number of factors toܫ ଶ, andܫ = 3 
and the number of process states of each factor for a designed 
process duration of T=400 (40 sec) for each mounter per PCB. 

B. Results 

Figs. 7b and 7c show the disaggregated signals as estimated 
with the proposed method, as well as with an ordinary 
unconstrained FHMM with the number of states being ܯ = 5. 

With the proposed method, the disaggregated signal of each 
factor showed specific cyclic patterns. This reflects the fact that 
the mounters perform different processes even if they are of the 
same type (i.e., they put different parts on PCBs in a different 
order). These patterns are obtained by the deterministic one-way 
structure of the model, enabling successful disaggregation. By 
way of contrast, disaggregation failed with an unconstrained 
FHMM and almost all input features were reproduced by a 
single factor, #1, implying that, without constraints, it is hard to 
learn signal patterns specific for the mechanical workings of the 
mounters. 

The accuracy of disaggregation was evaluated on the basis 
of the RMS error between disaggregated signals and ground-
truth data for each factor: 

୧ୱୟ୥୥୰ୢܧ = ට ଵ௄ே∑ ∑ ቄݔୋ୘,௡ሺ௞ሻ − ୱ୲,௡ሺ௞ሻୣݔ ቅଶே௡ୀଵ௄௞ୀଵ . (6) 

Since there was arbitrariness in the permutation of the factors 
(i.e., the selection of indices ݇  for ୣݔୱ୲,௡ሺ௞ሻ ), we choose an 
appropriate one by minimizing ୢܧ୧ୱୟ୥୥୰. 

As shown in Table 1, the proposed method resulted in less 
disaggregation error than did a conventional unconstrained 
FHMM. We can also see that the error with the unconstrained 
FHMM was minimal in the case of binary states (ܯ = 2) and 
increased as the number of states increased. This implies that the 
greater the complexity of the transition matrix (i.e., the greater 
the number of states), the more difficult the learning of proper 
structures becomes, because of an excessive degree of freedom. 

The proposed method also has an advantage in its 
interpretability. Since each cyclic pattern seen in Fig. 7b 
corresponds to the mounting process for an individual PCB, we 
can extract the conditions in the manufacturing system. This is 
shown in Fig. 8, in which each slanting line corresponds to a 
PCB flowing through mounters, and each point corresponds to a 
timestamp showing when a mounter has completed a process 
(i.e., the state has reached ݏ௞,௡ = p் ). The results of our 
estimations (Fig. 8a) agree well with actual data obtained from 
machine logs (Fig. 8b). From Fig. 8, we can also obtain further 
information valuable for improving productivity. For example, 
the number of lines crossing a vertical axis at any specific time 
indicates the number of PCBs remaining in buffers and mounters. 
The gap at around 10:15 indicates the situation of vacant buffers, 
in which the first mounter has failed and all the others are 

Fig. 7: (a) Preprocessed input current signal. (b), (c) 
Disaggregated signals estimated by FHMM with 
behavioral model (proposed method) and unconstrained 
FHMM, respectively.  

 Proposed 
Method 

Unconstrained
FHMM

# States per factors M 401 2 5 10 30 

# Non-zero elements 
in transition matrices

402 4 25 100 900 

Average error in 
disaggregation 0.91 1.24 1.25 1.30 1.34 

Table 1: Errors in disaggregation ܚ܏܏܉ܛܑ܌ࡱ  during 192-
minute measurement in which the line was producing a 
type of product. The errors are averaged over 5 initial 
parameters.

Fig. 6: Current waveform ܍܋ܚܝܗܛࡵ  measured on main 
supply line. 
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starving. In contrast to this, all buffers and mounters are filled at 
around 10:50, implying that the system is blocked owing to a 
failure in the last mounter. Such information is useful to factory 
managers for creating manufacturing plans and for designing 
new systems to reduce curtailable loss, such as will occur with 
blocking or starving. 

VI. SUMMARY 

In this paper, a non-intrusive monitoring method has been 
proposed for monitoring conditions in manufacturing systems 
by means of only a single current sensor placed on a power 
supply line. For accurate disaggregation of current signals, we 
have proposed an FHMM-based model combined with 
behavioral models of manufacturing-machines. Application of 
the proposed method to an actual system results in fewer errors 
in disaggregation as compared with the application of 
conventional methods. Further, the model’s interpretability 
offers information valuable for productivity, such as the reasons 
for and timing of manufacturing-process stoppages. 

VII. REFERENCES 

[1] H. T. Papadopoulos and C. Heavey, “Queueing theory in 
manufacturing systems analysis and design: a classification of models 
for production and transfer lines,” European. J. Operational Research, 
vol. 92, pp. 1–27, Jul. 1961. 

[2] T. Inoue, Y. Ishii, K. Igarashi, H. Takagi, T. Muneta, and K. Imaoka, 
“Conveyer belt model to analyze cycle time conditions in a 
semiconductor manufacturing line,” in IEEE Int. Symp. Semiconductor 
Manufacturing (ISSM), 2006, pp. 74–77. 

[3] J. G. Shanthikumar, S. Ding, and M. T. Zhang, “Queueing theory 
for semiconductor manufacturing systems: a survey and open problems,” 
IEEE Trans. Automation Sci. Eng., vol. 4, no. 4, 2007, pp. 513–522. 

[4] Q. Tang, S. Lu, M. Li, and C. A. Floudas, “Novel cellular automata 
algorithm for assembly line balancing problem of type-2,” in  6th Int. 
Conf. Pervasive Computing and Applications (ICPCA), 2011, pp. 422–
428. 

[5] S. C. Horng and S. S. Lin, “Optimal buffer allocation and service 
rates in flow line production system,” in 8th Int. Conf. Knowledge and 
Smart Technology (KST), 2016, pp. 1–6. 

[6] C.-F. Chien, C.-W. Hsiao, C. Meng, K.-T. Hong, and S.-T. Wang, 
“Cycle time prediction and control based on production line status and 
manufacturing data mining,” in IEEE Int. Symp. Semiconductor 
Manufacturing (ISSM), 2009, pp. 327–330. 

[7] A. K. Choudhary, J. A. Harding, and M. K. Tiwari, “Data mining 
in manufacturing: a review based on the kind of knowledge,” J. 
Intelligent Manufacturing, vol. 20, 2009, pp. 501–521. 

[8] M. Endo, K. Tsuruta, S. Kita, and H. Nakajima, “A study of cause-
effect structure acquisition for anomaly diagnosis in discrete 
manufacturing processes,” in 2008 IEEE Int. Conf. Systems, Man and 
Cybernetics, 2008, pp. 2099–2104. 

[9] M. Endo, K. Tsuruta, Y. Saitoh, H. Nakajima, and Y. Hata, 
“Toward an optimal QCDE in manufacturing by health monitoring of 
equipment energy consumption,” in  IEEE Int. Conf. Systems, Man, and 
Cybernetics (SMC), 2011, pp. 327–332. 

[10] G. W. Hart, “Nonintrusive appliance load monitoring,” Proc. IEEE, 
vol. 80, no. 12, pp. 1870–1891, Dec. 1992. 

[11] K. Suzuki, S. Inagaki, T. Suzuki, H. Nakamura, and K. Ito, 
“Nonintrusive appliance load monitoring based on integer 
programming,” in SICE Annu. Conf., 2008, pp. 2742–2747. 

[12] H. Kim, M. Marwah, M. Arlitt, G. Lyon, and J. Han, 
“Unsupervised disaggregation of low frequency power measurements,” 
in Proc. SIAM Int. Conf. Data Mining, Society for Industrial and 
Applied Mathematics, 2011, pp. 747–758. 

[13] J. Z. Kolter and T. Jaakkola, “Approximate inference in additive 
factorial HMMs with application to energy disaggregation,” in Int. Conf. 
Artificial Intell. and Stat., 2012, pp. 1472–1482. 

[14] Z. Ghahramani and M. I. Jordan, “Factorial hidden Markov 
models,” Mach. Learn., vol. 29, pp. 245–273, 1997. 

Fig. 8: The flow of PCBs through three mounters. (a) Estimated by FHMM with machine behavioral model, in which 
factors were ordered so that no PCBs would flow adversely. (b) Actual data obtained from machine logs. 

2017 25th European Signal Processing Conference (EUSIPCO)

ISBN 978-0-9928626-7-1 © EURASIP 2017 1434



<<
  /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


