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Abstract—The article describes a system that uses real time
measurements of the vocal tract to drive a voice-replacement
system for post-laryngectomy patients. Based on a thermoformed
acquisition helmet, miniature ultrasound machine, and video
camera, and incorporating Hidden Markov Model speech
recognition, the device has been tested on three speakers, one of
whom has undergone a total laryngectomy. Results show that the
device obtains exploitable recognition rates, and that
performances on normal and post-laryngectomy speakers are
nearly identical. The technique can also enable voice
communication for normal speakers in situations where silence
must be maintained.

Keywords—vocal tract measurement; silent speech interface;
voice replacement; handicapped speech; laryngectomy

I. INTRODUCTION

Each year, thousands of persons worldwide fall victim to a
cancer of the larynx or a neurological problem leading to loss
of voice, constituting a serious social handicap. Unfortunately,
the traditional solutions, such as the electrolarynx or tracheo-
esophageal speech, TES, provide a replacement voice with a
rather unnatural sound, which can be awkward, both for the
speaker and for those nearby. Consequently, the investigation
of new sensor-based systems for handicapped voice
replacement has remained an active area of research, with a
wide range of candidate technologies being proposed in the
literature [1-8]. Many of the proposed systems can also double
as so-called “silent speech interfaces” [1], which allow
handicapped or non-handicapped speakers to perform speech
communication in situations where silence is required, simply
by articulating normally, but without any vocal chord activity.

In [3-5], results were presented on such a system for native
English speakers, making use of ultrasound and video imaging
of the tongue and lips to drive a “visual speech” recognition
engine. In the present article, we extend this technique to the
French language, and, for the very first time, evaluate the
approach on a post-laryngectomy patient. Since laryngectomy
surgery leaves the tongue, lips, teeth, etc., untouched, such

patients should not, a priori, be at a disadvantage in using the
proposed technique, as compared to normal speakers. Our
results confirm that this is indeed the case, and indicate that the
device, coupled with a voice synthesizer, can indeed form an
integral part of a lightweight, practical voice-replacement
system for post-laryngectomy speakers.

The data acquisition system used in the system is outlined
in section II, while the speech corpora (sets of training and
validation utterances to be pronounced by each speaker)
developed are described in section III. Experimental results
appear in section IV, followed by discussion in section V, and
conclusions and future perspectives in section VL.
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Figure 1.

Ultrasound probe is on white cable entering from below, lip camera is small

blue box in front of mouth. Terason T3000 ultrasound machine is on small
tray beneath portable PC running Ultraspeech.

Speaker in sound cabin with form-fitted plastic acquisition helmet.

II.  DATA ACQUISITION AND PREPROCESSING

Each speaker is outfitted with a lightweight plastic helmet
(approximately 400 g) holding a Terason 8MC4, 4-8 MHz,



140°, 128-element micro-convex ultrasound transducer under
the chin for tongue imaging, a front-mounted 640x480 pixel
black and white CMOS industrial camera for the lips, and a
lapel microphone for recording sound (figure 1). In contrast to
the acquisition platform developed in [3-5], these helmets are
form-fitted individually for each speaker using a computer-
assisted prototyping system, in order to create a stable, head-
referenced platform for the ultrasound probe and camera with a
minimum of adjustable, moving parts. Cameras are equipped
with an infrared (IR) filter and ring of IR Light Emitting
Diodes (LED) in order to render lip imaging independent of
ambient lightin]\% conditions. The ultrasound machine, a
Terason t3000™, is about the size and weight of a small
paperback book. Standard ultrasound gel is applied regularly at
the interface between transducer and skin in order to ensure
good acoustic coupling.

Acquisition is controlled by a stand-alone dedicated
graphical interface, Ultraspeech (www.ultraspeech.com, [8]),
which uses a multithread programming technique to allow
synchronous acquisition of the two image streams at their
respective maximum frame rates, along with an audio signal.
At an ultrasound focal distance of 7 cm, appropriate for tongue
visualization, the system simultaneously and synchronously
records the ultrasound stream at 60 fps (image resolution of
320%240 pixels); the video stream at 60 fps (image resolution
of 640x480 pixels); and the audio signal (16 KHz, 16 bits). The
program runs on an ordinary laptop PC so that the entire
system can be transported in a small carrying case if required.
Recording a large amount of multimodal speech data for
training recognition models requires multiple sessions spaced
in time, necessitating inter-session re-calibration to maintain
positions of sensors and readjustment between sessions.
Ultraspeech allows the user to interactively re-calibrate
ultrasound and video images periodically by comparing current
images to pre-recorded reference images, as described in [9].

The acquired images are preprocessed by selecting a
Region Of Interest (ROI) containing tongue or lips, to which a
Discrete Cosine Transform (DCT) is applied, after resizing to
64x64 pixels. The first 30 DCT coefficients, with their first and
second derivatives, form a 90 (tongue) + 90 (lips) = 180-
component feature vector for each image. These vectors are
then passed to the Hidden Markov Model, or HMM-based,
training/recognition procedure described in section IV.

III.  SPEECH CORPORA AND LANGUAGE MODEL

Effective HMM training/recognition requires a rather large
training database. French was chosen as the target language in
order to allow direct comparison with our post-laryngectomy
collaborator, who was a French-speaker. Unfortunately,
standardized corpora for creating a database in the French
language are less accessible than those available for English.
Consequently, purpose-built corpora had to be developed
specifically for our experiments, using the French Polyvar text
corpus [10] as a basis.

A.  The 2 Corpus of Short Sentences

Polyvar contains 44,762 sentences from orthographic
transcriptions of a Swiss French telephone speech corpus. To

ensure sentences used were neither too short, nor exceeded our
system’s acquisition buffer of 8 seconds, a subset of these, Q,
was first extracted, containing 11,669 sentences of 60 to 110
characters.

B. Creating and Recording Training Corpora

The basic subunits used in continuous speech recognition
are usually context-dependent triphones, chains of three
phonemes that model each phoneme in a variety of contexts
depending on the phonemes immediately preceding and
following it, i.e., on its “left and right context”. In this way,
what are referred to as co-articulation effects are modeled.
Cross-word triphone HMMs, which allow triphones to cross
word boundaries, will be the basic building blocks of our visual
speech recognition system.

As recording ultrasound speech data is an involved and
time-consuming activity, it is desirable to keep the size of the
training corpus as small as possible, while at the same time
assuring that all phonemes are adequately covered. To this end,
a “greedy” algorithm [11] was used to extract sentences one by
one from the set Q, such that each new sentence introduced as
many new triphones as possible. To enable the operation of the
greedy algorithm, the sentences in  were transcribed into
phonemes using the French Text-To-Phoneme converter
lia phon [12] that automatically generates French phonetic
transcriptions.

The greedy algorithm was stopped once 3000 sentences
were extracted from . These 3000 sentences contain 14,638
triphones out of the total of 15,119 in €, that is, more than 96%
of all triphones contained in Q. As the triphone content of the
sentences picked by the greedy algorithms increases with each
successive iteration, a random shuffle was applied to these
3000 sentences in order to assure a uniform distribution of
triphones through the training set as it is presented to the
training algorithm.

Two male native French speakers, PRR and JCD, and a
female native French speaker, LCB, recorded French visual
speech data, i.e., ultrasound images of the tongue and visual
images of the lips, using the described training corpus. Speaker
JCD, who had undergone a total laryngectomy several years
before these tests, today uses TES, and breathes through a
tracheostoma. As expected, tongue images for JCD were found
to be similar to those of the other speakers, except for the
absence of the shadow of the hyoid bone, which had been
removed in his surgery. The helmet was furthermore well
tolerated by this speaker (e.g., no interference with the
tracheostoma), and acquisition protocol posed no particular
problems.

In order to simulate the use-case of a post-laryngectomy
speaker, all speakers were instructed to completely suppress
glottal (vocal chord) activity while recording the texts, that is,
to speak silently, moving only the tongue and lips. Whispering
was also excluded, as whispered articulation is known to be
different from vocalized articulation. For speaker JCD, who
has no glottis due to his operation, this amounted to simply not
installing his one-way TES valve. Articulation was performed
at a normal pace, in a clear, but non-exaggerated way, and as
consistently as possible. Although an audio track was also



recorded, it is used only for control purposes during this “silent
speech” procedure, to verify that glottal activity was indeed
kept to an absolute minimum.

For speaker PRR, all 3000 sentences were recorded, while
for speakers JCD and LCB, in order to further reduce the
acquisition time, a smaller subset of 2000 sentences was used.
For each speaker, 6% of the visual speech data was selected in
a random way from the training set and retained as test data,
with the remainder of the data being used for model selection
and HMM training. The resulting numbers of training and test
sentences for the three speakers are listed in Table I. The same
set of test sentences was used for speakers LCB and JCD.

C. Language Model

In order to improve the recognition performance, lexical
information based on probabilities of different sequences of
words can be added via a statistical Language Model, or LM.
For example, in English, the combination “the door” is a priori
more probable than “them door”. A LM based on all possible
pairs of words is referred to as a ‘bigram” LM. Thus, using the
French short sentence set , a dedicated French bigram LM
called here the “Polyvar bigram” was built, for each speaker,
for use in performing the test evaluation. To avoid biasing the
system towards the training set used in making the LM, the test
sentences were first excluded from €, and the remaining
sentences then used to build the LM. A typical vocabulary size
for the resulting bigram LMs is 16,852 words. In order to
evaluate the intrinsic quality of the HMM recognition without
the LM, as well as illustrate the impact of the LM for our
application, we also tested a simple “word-loop” bigram LM
with all word pair probabilities set equal, as proposed in [9].

word insertion and word deletion were approximately
balanced, as is standard procedure. Word-level and phone-level
recognition results for the three speakers, for the Polyvar and
Word Loop bigram LMs, are presented in Table II.

TABLE IIL 'WORD AND PHONE LEVEL RECOGNITION ACCURACY IN % FOR

THE 3 SPEAKERS AND 2 LMS, WITH 95% C.L. INTERVALS.

Recognition Accuracy in %
Word Level Phone Level
Speaker Word Loop Polyvar Word Loop Polyvar
Bigram Bigram Bigram Bigram
PRR 10.1+2.4 64.013.8 62.1+2.0 77.9+1.7
LCB 12.443.2 65.7+4.5 65.0+2.4 78.712.1
JCcD? 29.0+4.3 65.4+4.5 71.3+2.3 74.612.2

TABLE L GENDER AND NUMBER OF TRAINING AND TEST SENTENCES
FOR THE THREE SPEAKERS.
Speaker Speaker No. of Training No. of Test
Name Gender Sentences Sentences
PRR Male 2820 180
LCB Female 1880 120
JCD* Male 1880 120

“post-laryngectomy speaker

IV. EXPERIMENTAL RESULTS

Using the 180-component visual speech DCT feature
vectors from the training corpus as input, the HTK 3.4 HMM
toolkit [13] was used to train context-dependent, cross-word
triphone HMMs, of 3-state, left-to-right topology. Each state,
in this case, refers to a phoneme (or a special label, as below).
The probability density functions describing the various states
are estimated using Gaussian Mixture Models (GMM), during
the training phase. Based on an empirical study, each HMM
state of a phoneme was modeled by an 8-gaussian Gaussian
Mixture Model (GMM), while the special HMM states
SILENCE and SHORT PAUSE, used for representing pauses
of different lengths, required 32-gaussian GMMs. In the
decoding (i.e., test) stage, for each speaker, 20 test sentences
were used as a development set to tune the so-called “model
insertion penalty” (which counteracts a known tendency of the
system to insert spurious short words in an effort to improve
the score) and LM factor, until the numbers of errors due to

“post-laryngectomy speaker

The table shows that good recognition scores, both at word
and phone level, were obtained by all three speakers, and that
the scores are relatively uniform across the three speakers. In
particular, the scores of the post-laryngectomy speaker were no
worse, and in some cases, were better, than those of the two
normal speakers. This is a very encouraging result, since it
confirms the expectation that a laryngectomized speaker will
not be at a disadvantage using the method. Indeed, as
articulation is, with very few exceptions, the province of the
oral and pharyngeal cavities, it is almost completely unaffected
by the removal of the larynx. It furthermore appears that, a
priori, increasing the number of training sentences from 2000
(LCB, JCD) to 3000 (PRR) did not lead to better recognition
scores. Finally, it is clear from the table that, at word-level, the
system relies heavily on the LM to find the correct sequences
(about 17% recognition on average without LM versus 65%
when using the LM); however, it is instructive to examine
some of the output sentences in detail.

To get a more intuitive feel for the kind of performance
obtained, two sentences as recognized for speakers LCB and
JCD, using the Polyvar bigram, are presented in Table III,
along with the original text of the sentences.

TABLE III. TWO SENTENCES AS RECOGNIZED FOR SPEAKERS LCB AND
JCD, ALONG WITH ORIGINAL SENTENCE TEXT.

Et que les dates soient choisies en
fonction des besoins de I’opéra
non de ses besoins 2 lui.

Original

L’école est a jouer choisir fonction
LCB des besoins de ’opéra de son de des
besoins lui.

Et que les dates soient choisies en
JCD? fonction des besoins de 1’opéra non
de ses besoins a lui de.

Les machines et outils sont
sculptés dans du bois du bouchon
de la feuille de plomb.

Original

Les machines est aussi sont sculptés
LCB dans du bois du bouchon de la
feuille de plomb.

Les machines et outils sont sculptés
JICD* dans du bois du bouchon de la fin de
plomb.

“post-laryngectomy speaker




V. DISCUSSION

In tests of a similar system on a single native English
speaker [3-5], the word and phone level recognition results
were on average about 12 percentage points higher than those
obtained here. Performance differences between French and
English have also been reported in the literature for acoustic
speech recognition (see for example [14]), and are
predominantly attributed to differences of pronunciation and
grammar. The quality of the “home-made” speech corpora and
LM used for our tests in French are undoubtedly also
somewhat to blame for the lower performance.

Nonetheless, examination of the results in table III shows
that although the words recognized are sometimes incorrect
(see Table I), they often are similar to the correct ones, and
would be pronounced in a similar, or sometimes identical, way.
Indeed, when recognized sentences are read aloud or
synthesized, errors are less apparent, and the meaning of the
phrase is at least partially preserved. The conclusion is that the
recognition performance obtained here should already be
exploitable in real-life systems.

It is notable, furthermore, that the recognition scores of the
normal speakers (LCB, PRR) are comparable to that of JCD,
the post-laryngectomy speaker. This is consistent with the
expectation that oral structures other than the larynx are not
affected by the laryngectomy surgery, and that patients of this
sort are therefore very good candidates for such a system. In
some cases of very extensive surgery, the tongue can be
affected as well, which could have adverse affects, however it
seems clear from the results presented that typical post-
operation patients are just as able to produce consistent datasets
as normal speakers, particularly when one considers that the
data collection for the training corpus was quite extensive, with
each speaker repeating 2000-3000 sentences without vocal
chord activity, in sessions taking place over a period of weeks
or months.

VI. CONCLUSIONS AND PERSPECTIVES

It has been shown that a lightweight, portable, ultrasound-
based vocal tract imaging system can be used effectively for
visual speech recognition for post-laryngectomy speakers, thus
forming an integral part of a voice-replacement system. As
mentioned earlier, the system could also be used as a “silent
speech interface” for handicapped or “normal” speakers, who
operate the device by articulating without vocal chord
activation. The speech recognition performance was also found
to be significantly enhanced through the use of a statistical
language model. Future work will focus on:

e Improving the recognition performance: We would like
to achieve parity with earlier tests in English, and,
hopefully, even go beyond that performance. More
sophisticated  experimental and methodological
techniques, including addressing the particularities of
the French articulatory paradigm, can likely provide a
higher recognition rate.

e Implementing the voice restoration step: The objective
of the project is to restore an intelligible speech signal
from articulatory movements captured by ultrasound

and video sensors. Real-time tests of the recognition
step have been carried out in experiments coupling the
visual speech recognition system to a Text-To-Speech
system (TTS) that has been trained on the original
voice of the user [15]. The possibility of having a
synthesized voice created from the user’s original
voice is potentially a very attractive feature for post-
laryngectomy speakers, who may today be using an
electro-larynx or TES. To date, the synthesis system
used was implemented on a remote server; in future
tests, we will want to integrate the system directly into
the voice-replacement device itself. A disadvantage of
the TTS approach method, on the other hand, is that
any recognition errors will automatically be reflected
in the synthesized speech. It will therefore also be
interesting to investigate a complementary approach,
combining HMM-based recognition with HMM-based
synthesis, in a common statistical framework, as
described in [16]. In this method, the speech
synthesizer combines recognition results with
articulatory information, and could thus possibly
provide a more intelligible speech output.

e Improving the system ergonomy: The acquisition
helmet will have to be wearable in a practical system.
Although lightweight, the current helmet is not
genuinely suitable, from aesthetic and ergonomic
viewpoints, for application in everyday use cases.
Future models will incorporate more highly
miniaturized ultrasound and video sensors in a more
aesthetic and unobtrusive assembly.

ACKNOWLEDGMENTS

This work was supported by the French National Research
Agency (ANR) under contract numbers ANR-09-ETEC-005-
01 and ANR-09-ETEC-005-02 REVOIX, and by the French
Ministry of Research.

REFERENCES

[11 B. Denby, T. Schultz, K. Honda, T. Hueber, J.M. Gilbert and J.S.
Brumberg, “Silent Speech Interfaces”, in Speech Communication,
Elsevier, Eds., vol. 52, no. 4, pp. 270-287, April 2010.

[2] R. Hofe, S.R. Ell, M.J. Fagan, J.M. Gilbert, P.D. Green, R.K. Moore,
S.I. Rybchenko, “Speech Synthesis Parameter Generation for the
Assistive Silent Speech Interface MVOCA”, in Proc. of Interspeech, pp.
3009-3012, Florence, Italy, 2011.

[3] T. Hueber, E.L. Benaroya, G. Chollet, B. Denby, G. Dreyfus, M. Stone,
“Development of a Silent Speech Interface Driven by Ultrasound and
Optical Images of the Tongue and Lips”, in Speech Communication,
Elsevier, Eds., vol. 52, no. 4, pp. 288-300, Apr 2010.

[4] T. Hueber, G. Chollet, B. Denby, G. Dreyfus, and M. Stone, “Visuo-
Phonetic Decoding using Multi-Stream and Context-Dependent Models
for an Ultrasound-based Silent Speech Interface,” in Proceedings of
Interspeech, Brighton, UK, pp. 640-643, 2009.

[5] J. Cai, B. Denby, P. Roussel, G. Dreyfus, L. Crevier-Buchman,
“Recognition and Real Time Performances of a Lightweight Ultrasound
Based Silent Speech Interface Employing a Language Model”, in Proc.
Interspeech, pp. 1005-1008, Florence, Italy, 2011.



(6]

[10]

[11]

M. Wand, M. Janke, T. Schultz, “Investigations on Speaking Mode
Discrepancies in EMG-Based Speech Recognition”, in Proc.
Interspeech, pp. 601-604, Florence, Italy, 2011.

C. Herff, M. Janke, M. Wand, T. Schultz, “Impact of Different Feedback
Mechanisms in EMG-Based Speech Recognition”, in Proc. Interspeech,
pp. 2213-2216, Florence, Italy, 2011.

T. Hueber, G. Chollet, B. Denby, M. Stone, “Acquisition of Ultrasound,
Video and Acoustic Speech Data for a Silent-speech Interface
Application”, in Proc. International Seminar on Speech Production, pp.
365-369, Strasbourg, France, Dec. 2008.

T. Hueber, G. Chollet, B. Denby, G. Dreyfus, M. Stone, “Towards a
Segmental Vocoder Driven by Ultrasound and Optical Images of the
Tongue and Lips”, in Proc. Interspeech, pp. 2028-2031, Brisbane, 2008.
G. Chollet, J.-L. Cochard, A. Constantinescu, C. Jaboulet, Ph. Langlais,
“Swiss French PolyPhone and PolyVar: Telephone Speech Databases to
Model Inter- and Intra-Speaker Variability”, 1996. doi: 10.1.1.49.8609,
accessed on Mar. 20, 2012.

H. Francois, O. Boéffard, “The Greedy Algorithm and its Application to
the Construction of a Continuous Speech Database”, in Proceedings of

[12]

[13]

[14]

[15]

[16]

the 3rd International Conference on Language Resources and Evaluation
(LREC 2002), Vol. 5, pp. 1420-1426, 2002.

F. Bechet, “LIA-PHON: Un Systéme Complet de Phonétisation de
Textes”, Traitement Automatique des Langues”, vol. 42, no 1, pp. 47-67,
2001.

S. Young, G. Evermann, M. Gales, S. Young, T. Hain, D. Kershaw, X.
Liu, G. Moore, J. Odell, D. Ollason, D. Povey, V. Valtchev, P.
Woodland, “The HTK Book”, Online:
http://htk.eng.cam.ac.uk/docs/docs.shtml, accessed on 15 Apr. 2010.

J.-L. Gauvain, L.F. Lamel, G. Adda, M. Adda-Decker, “Large
Vocabulary Speech Recognition in English and French”, in Proc. IEEE
SPS Workshop on Automatic Speech Recognition, Snowbird, Utah,
December 1993.

S. Manitsaris, B. Denby, F. Xavier, J. Cai, M. Stone, P. Roussel, G.
Dreyfus, “An Open Source Speech Synthesis Module for a Visual-
Speech Recognition System”, in Proceedings of Acoustics 2012, Nantes,
France, April 2012.

T. Hueber, G. Bailly, B. Denby, “Continuous Articulatory-to-Acoustic

Mapping using Phone-based Trajectory HMM for a Silent Speech
Interface”, Proceedings of Interspeech, Portland, USA, 2012.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


