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Abstract— Epileptic seizure source identification involves
neurologists combing through a substantial amount of data
manually, which sometimes takes weeks per patient. This paper
presents a methodology for minimizing the amount of data a
neurologist has to analyze to identify the seizure focus. The
method keeps the neurologist as the final decision maker and aids
in the decision making process. It has to be noted that the
primary focus of the work was not improving the accuracy of
interictal spike detection but reduction of the volume of data.
The presented methodology is based on Artificial Neural
Networks (ANN) and is implemented on EEG data collected on 5
patients using a dense array EEG reader. As a baseline, a simple
template matching was implemented on the same dataset.
Experimental results showed that the ANN based methodology
was able to reduce the dataset by 98%, a significant
improvement on the template matching method.
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L INTRODUCTION

Epilepsy is a neurological disorder that is caused by an
abnormal firing of a cluster of neurons in the brain [17, 30].
According to the World Health Organization (WHO), it affects
approximately 50 million people worldwide across all age
groups [32]. People who have epilepsy experience debilitating
seizures that come without warning, interrupting their daily life
and potentially endangering themselves. Epilepsy is treatable
through various forms of medication, but has no known cure
[32].

Doctors use electroencephalography (EEG) to analyze the
electromagnetic radiation given off by the brain, commonly
called brainwaves. An EEG reader consists of electrodes that
are placed in strategic locations on a patient’s scalp. Each
electrode, gives out a voltage over time readout (see Fig. 1).

The EEG readings can be used to identify abnormal
brainwave patterns, such as an epileptic seizure or interictal
spike. An ictal event is another name for a seizure event, and
an interictal spike is a spike that occurs between ictal events
(between seizures). In EEG data, an epileptic seizure is
identified by a period of very high amplitude, short duration
pulses. An interictal spike, is a high amplitude pulse that occurs
sporadically. Interictal spikes are not seizures themselves, but

are generated by the same group of neurons that cause the
seizures [6, 29]. Therefore, if the source of the interictal spike
can be identified, the patient’s seizure source (known as the
seizure focus) can be found as well.

To identify these spikes, a neurologist must manually
analyze the EEG output across multiple channels and be able to
discern a spike from the noisy background brainwave signals.
Such noise can include eye blinks, facial muscle movement,
errant EM waves from electronic devices, etc. The neurologist
must identify enough spikes to be confident in where the
seizure focus is located. This is a time-consuming process,
taking up to 10 days of analysis per patient.

This paper presents a method to minimize the amount of
data a neurologist has to analyze to identify the seizure focus.
An artificial neural network was used to analyze the EEG data
from 5 patients and identify interictal spike patterns to filter out
those regions which do not contain interictal spikes. This
implementation was designed to keep the neurologist in the
loop as the final arbiter of whether a given signal is an
interictal spike. The primary focus of this method was not
accuracy of interictal spike detection, but reduction of data that
a neurologist has to manually analyze.
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Fig. 1: Raw unfiltered EEG data
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Figure 2: Original EEG data plotted with EEG data after being run
through the bandpass filter.

This paper is organized as follows: Section II provides
background on EEG and interictal spikes. Section III outlines
the data preprocessing steps. Section IV details the methods
used to analyze the effectiveness of the presented method.
Section V analyzes the results of these methods and Section VI
finishes with some closing remarks and discussion about future
directions of this research.

II. EEG AND INTERICTAL SPIKES

This section introduces

interictal spikes.

Electroencephalography and

Every living person’s brain generates pulses of electricity,
creating an electromagnetic field around the brain. EEGs are
devices capable of measuring this field by way of numerous
sensors placed around the brain. Different devices can have
differing numbers of electrodes, with more electrodes leading
to higher resolution data being collected.

Each electrode of the EEG network measures the voltage
potential across the patient’s brain. Different thought patterns,
muscle movement, and even emotions can be detected using
EEG [19]. The electrodes are also very sensitive to various
sources of noise, such as muscle movement around the face, or
external sources of electromagnetic radiation.

Neurologists use the EEG to identify where in the brain a
patient’s seizures are coming from. Epileptic seizures
themselves are characterized by excessive, synchronous
abnormal firing of neurons in the brain [22]. The EEG signal
during an actual seizure makes it difficult to determine the
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Figure 3: Multiple electrode input values showing 21 concatenated
electrode windows from 7 random non-interictal spike data samples

origin of these signals due to the strong, chaotic signals. One
pattern that arises during monitoring of patients in between
seizures is the interictal spike.

The interictal spike tends to occur in the region of the brain
where the patient’s seizures emanate from [24], [25]. The
interictal spike is characterized by a sharp change in amplitude
of the voltage in a relatively short amount of time (typically
60-100ms, about 100ms for the patients in this study). This
pattern is similar between patients, though not exactly the
same. The interictal spike allows neurologists to identify where
a patient’s seizures are coming from and prepare the patient for
surgery.

The current detection method involves a doctor manually
analyzing hours of EEG data, looking for the interictal spike by
eye. This is an exhaustive, error-prone process, taking up to ten
days per patient.

III. PREPROCESSING OF EEG DATA

This section discusses the preprocessing techniques used in
the paper.

A. Raw EEG Data

This experiment examined patients from the Virginia
Commonwealth University Health’s (VCU Health) Department
of Neurology. The EGI Dense Array EEG was used to examine
five separate patients, with EEG readings between 5-24 hours.
The Dense Array has a sampling rate of 1000Hz, generating
millions of samples per electrode. Due to memory and
processing constraints, only a small portion of the data from
each patient was analyzed.

B. Signal Preprocessing

The information output from the EEG data is a voltage
signal propagating over time. Figure 1 shows the raw voltage
as a function of time from a single electrode of EEG data. The
signal is visibly noisy, and any distinct patterns would be
difficult for a human eye to discern. To reduce this noise, an
infinite impulse response (IIR) Butterworth band pass filter
[21] from 5-30 Hz is used. This creates a filter that only allows
signals between 5 and 30 Hz to pass through, attenuating the
high frequency noise and providing a de-trending of low
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Figure 4: Multiple electrode input values showing 21 concatenated
electrode windows of interictal spike data.
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Figure 5: Design of the feed forward artificial neural network using error
back-propagation.

frequency travel. Figure 2 shows two interictal spikes both
before and after being run through this filtering process.

C. Data Extraction

The raw data format consists of 256 electrodes and 1,000
records per second for each electrode. To analyze the data for
interictal spikes, a sliding window is used to analyze each
potential window of data for the interictal spike pattern. The
width of this window was chosen to be 120ms to capture the
entire 100ms interictal spike, as well as information before and
after the spike. Each window is extracted and considered a
single data sample, allowing the windows that contain interictal
spikes to be separated from those that do not.

IV. METHODS

A. Electrode Selection

The EGI Dense Array consists of 256 electrodes, each
recording 1,000 samples per second. Due to memory
constraints of the neural network that will be explained in a
later section, not every electrode can be analyzed at once. To
test the effectiveness of analyzing multiple electrodes, three
different electrode sets were chosen with an increasing number
of electrodes per set. With the window size of 120 samples ;per
electrode, this would end up creating very large concatenated
signals as input to the classification algorithms. To reduce the
size of the input layers for each electrode test set, each
electrode was downsampled to a tenth of the original number
of values. More specifically, every 10 data point from each
electrode was kept, leaving 12 samples from each electrode
instead of 120. The overall shape of the signal is kept, keeping

much of the original information but reducing the over input
size by an order of magnitude.

The Data Extraction method, detailed in Section IV C,
discussed the sliding window technique used to analyze the
data. For a single electrode, this would mean comparing a
single window at a given time step to some separate signal for
comparison. In the case of the multiple electrode analysis, each
electrode was concatenated together to form a single,
composite signal for the time step, as seen in Figures (3,4).
Figure 3 shows a single time step across a number of
electrodes, with the vertical red lines separating each electrode.
The time step shown for this figure is not during an interictal
spike, and there seems to be no discernable correlation of
signals across the electrodes. However, in Figure 4 there is a
similar spike signal seen on electrodes 1, 4, 7, 9, and 11. This
correlation of spike signals between electrodes is the key
feature of an interictal spike. Identifying signals such as those
in Figure 4 from those in Figure 3 is the primary purpose of the
two methods that will be explained in the next section.

B. Template Matching

Machine learning algorithms are computationally
expensive, requiring training time, testing, and tuning of the
hyper-parameters that are the design of each individual
network. Signal analysis is not a new field, and machine
learning algorithms are not the only method available to match
signals to one another. A more straight-forward approach is to
use simple template matching.

As a baseline for comparison, a spike template for each
patient was constructed from the average of half of a patient’s
annotated spikes. This template was the width of the spike (120
samples). This average template was slid across the entire
dataset for each patient, with the mean-squared-error (MSE)
being recorded for each window. To determine whether a given
signal was an interictal spike, a threshold was set so that any
window with an MSE lower than this threshold would be
classified as a spike. Five thresholds were tested, ranging from
the standard deviation of the spikes used to create the average
set, to its variance.

This threshold can be changed to best fit the patient’s
spikes, reducing the number of false positives and increasing
the number of true positives, however choosing this threshold
is a difficult task, and one that cannot be easily generalized
across patients.

C. Artificial Neural Network

There is no simple, easy process to choose a good threshold
for the template matching system described above. A learning
algorithm, such as an artificial neural network (ANN), is
capable of using training data to select a number of thresholds
for each feature of the input space, and classify each sample
accordingly.
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Figure 6: Diagram showing the 5-fold cross-validation technique used for training and testing.

Figure 6 shows the training process for the ANN used in
this study. A 5-fold cross validation was used to train the
network. The number of annotated spikes per patient is
significantly smaller than the total number of samples to be
analyzed. This imbalance in data requires a modification of the
standard cross validation techniques. As mentioned in
subsection A, the data was split into windows that contain
spikes and windows that do not. To create the training and
testing datasets, the nonspike data used normal 5-fold cross
validation methods, taking 80% as training data and 20% as
testing. The spike windows were split into 5 separate
randomized permutations. For each fold of nonspike data, the
corresponding spike permutation would be used, with the first
half being used for training and second half for testing. This
guaranteed that there was no contamination of the testing data
during training, and that all nonspike and spike data was
eventually trained and tested upon.

The training of the ANN used a batch size of 50 samples,
with a 50% chance of each sample being a spike or a nonspike
from the training sets. This equal weighting of spike and
nonspike helps alleviate the problem of the massively
imbalanced dataset. Since a given training size of spikes is
anywhere between 3-7 spikes, each batch will contain
multiples of the same spike, essentially weighting the spikes
higher than a nonspike.

The ANN architecture, diagrammed in Figure 5, consisted
of an input layer for each electrode test set, a single hidden
layer with 100 neurons using the sigmoid activation function,
and a single output neuron also using the sigmoid activation
function. Error back-propagation method was used to train the
ANN. Several ANN architectures were tested and the single
hidden layer network with 100 neurons in the hidden layers
produced the most accuracy with best generalization. The
number of iterations used for training was 10,000, making a

total of 500,000 total samples used for training with the batch
size of 50.

V. EXPERIMENTAL RESULTS

A. Evaluation Metrics

In this study, True Positives (TP) are spikes that are
identified as spikes, True Negatives (TN) are non-spikes that
are identified as non-spikes, False positives (FP) are non-spikes
classified as spikes and False Negatives (FN) are spikes that
are classified as non-spikes. The evaluation metrics used in this
study are precision, recall, F1 score, and data reduction
percentage. The precision is defined as:

recision = L
P (TP+ FP) M

This determines how accurate the system is at filtering out
actual spikes from falsely classified spikes.

Recall measures how accurate the system is at extracting
spikes that are actually occurring in the data, and is defined as:

7P
recall = —— (2)
(TP+FN)
where TP is true positives and FN is false negatives.
The F1 score, defined as:

o
F1_Score =2 precision * recall

precision +recall

The F1 score is a weighted average of the precision and recall,
allowing a single value to represent the accuracy of the system.
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Figure 7: Precision and recall scores across all three electrode sets for the single patient analysis.
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The metric used to determine the data reduction percentage
is defined as:

TP + FP
Total EEG _Data _Size
Spike _Window _ Size

reduction % =100 —| 100

with the Total EEG Data Size being patient-specific data
size, and the Spike Window Size equaling 120. This metric
allows us to determine how much information remains that a
neurologist would have to analyze.

B. Results

1) Template Matching Results
Figures (7,8) show the precision, recall, and F1 scores for
the template matching analysis. Immediately obvious is the
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Figure 8: F1 score and data reduction percentage across all three electrode sets for single patient analysis.

poor precision for all patients except Patient 1. Patient 1’s
performance is likely due to the quality of the annotated spikes.
The more similar a set of annotated spikes are, the better a
template matching system will work. This is because the
standard deviation used to calculate the threshold value yield a
more precise value, cutting out more false data. The poor
precision means the template matching system does not
discriminate between true positives and false positives very
effectively. In an implemented system, this would yield a large
dataset for the neurologist to analyze.

Adding more electrodes did not yield better results in most
patients. A template matching system that relies on a threshold
will likely perform worse when adding more electrodes unless
the majority of the electrodes added contain spikes. The F1
score, Figure 8 shows the overall performance of the template
matching system. Patient 1 performs well, while the remaining
4 do not perform nearly as well.
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Figure 9: Precision and recall scores across all three electrode sets for the single patient analysis.
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Figure 8 also shows the data reduction % for the template
matching. Patient 1 shows a 99% data reduction across all three
electrode sets, with Patient 2 closely behind around 90%.
Patient 2’s case is interesting, while the precision for patient 2
is under 10% on all three electrode sets, the data reduction is
still a significant amount. However, patients 3-5 show very
inconsistent results in comparison to the first two patients, with
patients 4 and 5 exhibiting no data reduction on some electrode
sets.

2) Artificial Neural Network Results

Figure 9 shows the average precision across the 5 folds
used for testing, giving a useful indication of how well the
ANN can distinguish between true and false positives. Figure 9
also shows the average recall, giving a good indication of how
well the ANN can identify the annotated spikes from the
testing set. The F1 score averages across all 5 patients are
consistently higher than the template matching, with the
exception of Patient 1. Most importantly is the data reduction
percentage shown in Figure 10 notice the y-axis beginning at
98%. While the F1 scores are not approaching 100% for any of
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Figure 10: F1 score and data reduction percentage across all three electrode sets for single patient analysis.

the patients, the amount of data reduction is significant for all
patients, which was the main goal for this project.

The analysis between the differing sizes of electrode sets
allows us to gain useful insight into the effectiveness of the
multiple electrode approach. By analyzing the precision, recall,
and F1 scores, it is seen that increasing the number of
electrodes, in general, decreased the performance of the ANN.
This is likely due to the ANN not being able to extract any
extra useful information out of the new electrodes. The
increased complexity and noise introduced by the new
electrodes outweighed any extra useful information contained
in the electrodes.

VI. CONCLUSION AND FUTURE WORK

The final results showed that the artificial neural network
was able to accurately reduce the amount of data across
multiple patients by over 98%, a significant improvement over
the template matching system used as a baseline. Furthermore,
it was found that increasing the number of electrodes did not
increase the accuracy of the system, but decreased it instead.



ACKNOWLEDGMENT

The authors would like to thank Dr. Ken Ono, Dr. Victor

Gonzalez and the MCV Department of Neurology for their
help in supplying the data as well as valuable expert
knowledge regarding EEG reading and epileptic spike
information.

[10]

[11]

[12]

[13]

[14]

REFERENCES

C.W Ko, Y.D. Lin, HW. Chung, G.J. Jan, “An EEG spike detection
algorithm using artificial neural network with multi-channel correlation”
in Proc. of Intl. conf. on Engineering in Medicine and Biology Society,
vol. 4, pp. 2070-2073, 1998.

0. Ozdamar and T. Kalayci, “Detection of spikes with artificial neural
networks using raw EEG,” in Computers and Biomedical Research, vol.
31, issue no. 2, pp.122-142, 1998.

H.K Garg and A.K. Kohli, “EEG Spike Detection Technique Using
Output Correlation Method: A Kalman Filtering Approach,” in Circuits,
Systems, and Signal Processing, vol. 34, no. 8, pp. 2643-2665, 2015.

D.T. Barkmeier, A.K. Shah, D. Flanagan, M.D. Atkinson, R. Agarwal,
D.r. Fuerst, K. Jafari-Khouzani, J.A. Loeb, “High inter-reviewer
variability of spike detection on intracranial EEG addressed by an
automated multi-channel algorithm,” in Clinical Neurophysiology, vol.
123, no. 6, pp.1088-1095, 2012.

S. Chaibi, T. Lajnef, A. Ghrob, M. Samet, A. Kachouri, “A Robustness
Comparison of Two Algorithms Used for EEG Spike Detection,” in The
open biomedical engineering journal, vol. 9, p.151, 2015.

Y.C. Liu, C.C.K. Lin, J.J. Tsai, Y.N. Sun, “Model-based spike detection
of epileptic EEG data,” in Sensors, vol. 13, no. 9, pp.12536-12547,
2013.

M.H. Zarifia, N.K. Ghalehjogh, M. Baradaran-nia, “A new evolutionary
approach for neural spike detection based on genetic algorithm, “ in
Expert Systems with Applications, vol. 45, no. 1, pp.462-467, 2015.

T. Kalayci, O Ozdamar, “Wavelet preprocessing for automated neural
network detection of EEG spikes,” in Engineering in Medicine and
Biology Magazine, vol. 14, no. 2, pp.160-166, 1995.

V.P. Nigam, D. Graupe, “A neural-network-based detection of
epilepsy,” in Neurological Research, vol. 26, no. 1, pp.55-60, 2004.

A.J. Gabor, R.R. Leach, F.U. Dowla, “Automated seizure detection
using a self-organizing neural network,” in Electroencephalography and
clinical Neurophysiology, vol. 99, no. 3, pp.257-266, 1996.

W.R.S. Webber, R.P. Lesser, R.T. Richardson, K. Wilson, “An approach
to seizure detection using an artificial neural network (ANN),,” in
Electroencephalography and clinical Neurophysiology, vol. 98, no. 4,

pp.250-272, 1996.

R.Q. Quiroga, Z. Nadasdy, Y. Ben-Shaul, “Unsupervised spike detection
and sorting with wavelets and superparamagnetic clustering,” in Neural
computation, vol. 16, no. 8, pp.1661-1687, 2004.

C.J. James, R.D. Jones, P.J. Bones, G.J. Carroll, “Detection of
epileptiform discharges in the EEG by a hybrid system comprising
mimetic, self-organized artificial neural network, and fuzzy logic
stages,” in Clinical Neurophysiology, vol. 110, no. 12, pp.2049-2063,
1999.

A. Subasi, E. Ergelebi, “Classification of EEG signals using neural
network and logistic regression,” in Computer methods and programs in
biomedicine, vol. 78, no. 2, pp.87-99, 2005.

[15]

[1e]

[17]

(18]

[19]

[20]

[21]
[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Y. Kumar, M.L. Dewal, R.S. Anand, “Epileptic seizures detection in
EEG using DWT-based ApEn and artificial neural network,” in Signal,
Image and Video Processing, vol. 8, no. 7, pp.1323-1334,2014.

R. Aliabadi, F. Keynia, M. Abdali, “Epilepsy Seizure Diagnosis in EEG
by Artificial Neural Networks,” in Majlesi Journal of Multimedia
Processing, vol. 2, no. 2,2013.

S.M. Akareddy, P.K. Kulkarni, “EEG signal classification for epilepsy
seizure detection using improved approximate entropy,” in International
Journal of Public Health Science , vol. 2, no. 1, pp.23-32, 2013.

R. Kottaimalai, M.P. Rajasekaran, V. Selvam, B. Kannapiran, "EEG
signal classification using Principal Component Analysis with Neural
Network in Brain Computer Interface applications," in Intl. conf. on
Emerging Trends in Computing, Communication and Nanotechnology,
pp-227-231, March 2013.

R. Khosrowabadi, Chai Quek; Kai Keng Ang; A. Wahab, "ERNN: A
Biologically Inspired Feedforward Neural Network to Discriminate
Emotion From EEG Signal," in Neural Networks and Learning Systems,
vol.25, no.3, pp.609-620, March 2014.

Yuanfang Ren; Yan Wu, "Convolutional deep belief networks for
feature extraction of EEG signal," in Intl. Joint Conf. on Neural
Networks, pp.2850-2853, July 2014.

M. Teplan, “Fundamentals of EEG measurement”, in Measurement
science review, vol. 2, no. 2, pp.1-11, 2002.

A.C. Guyton, Text Book of Medical Physiology Saunders, Philedelphia,
PA, 1986

E. Niedermeyer, F.D. Silva, Electroencephalography: Basic Principals,
Clinical Applications and Related Fields, Baltimore, MD. Williams and
Wilkins, 1999.

E. Asano, O. Muzik, A. Shah, C. Juhasz, D.C. Chugani, S. Sood, et al.,
“Quantitative interictal subdural EEG analyses in children with
neocortical epilepsy,” in Epilepsia, vol. 44, pp. 425-434, 2003.

E.D. Marsh, B. Peltzer, M.W. Brown III, C. Wusthoff, P.B. Storm Jr, B.
Litt, et al., “Interictal EEG spikes identify the region of electrographic
seizure onset in some, but not all, pediatric epilepsy patients,” in
Epilepsia, vol. 51, pp. 592-601, 2010.

A.T. Tzallas, D.G. Tsalikakis, E.C. Karvounis, L. Astrakas,M.
Tzaphlidou, M.G. Tsipouras, S. Konitsiotis, “Automated epileptic
seizure detection methods: a review study,” in INTECH Open Access
Publisher, 2012.

K.S. Anusha, M.T. Mathews, S.D. Puthankattil, "Classification of
Normal and Epileptic EEG Signal Using Time &amp; Frequency
Domain Features through Artificial Neural Network," in /ntl. Conf. on
Advances in Computing and Communications, pp.98-101, Aug. 2012

EGIL. (2016, April). Dense Array EEG Neuroimaging [online].
Available: https://www.egi.com/clinical-division/clinical-division-care-
center/clinical-division-dense-array-neuroimaging

S.B. Wilson, R. Emerson, “Spike detection: a review and comparison of
algorithms,” in Clinical Neurophysiology, vol. 113, no. 12, pp. 1873-
1881, 2002.

J.J. Halford, “Computerized epileptiform transient detection in the scalp
electroencephalogram: Obstacles to progress and the example of
computerized ECG interpreteation,” in Clinical Neurophysiology, vol.
120, no. 11, pp. 1909-1915, 2009.

N. Acir, I. Oztura, M. Knutalp, B. Baklan, “Automatic detection of
epileptiform events in EEG by a three-stage procedure based on

artificial neural networks,” in Intl. Trans. on Biomedical Engineering,
vol. 52, no. 1, pp- 30-40, 2005.




<<
  /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


