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Abstract—This paper presents a voice controlled speaker
verification system for hand-held devices in noisy environments.
In noisy environments, users unintentionally increase their voice
intensity because of the ear-mouth feedback mechanism i.e., the
Lombard effect; thus, the characteristic of the input signal is
much different from that in a quiet environment. To enhance the
accuracy of a speaker verification system, this paper proposes
a robust formant feature that represents the physical nature
of the voice production system of the speaker. It utilizes the
analysis results that the impact of Lombard varies depending
on the types and levels of the background noise, but the
third and fourth formant frequencies are insensitive even in
the Lombard condition. Experimental results show that optimal
performance can be achieved when the above formant frequencies
and corresponding bandwidths are combined.

I. INTRODUCTION

As the size of wearable smart devices becomes smaller,

it is becoming increasingly important to design an efficient

mechanism to control or interface with the device. Since

most wearable devices do not have enough space to install

multiple sensors, a microphone based voice interface system,

such as automatic speech or speaker recognition, is a good

candidate for fulfilling the purpose. Recently, the accuracy of

voice recognition systems has increased significantly, but there

are still robustness issues in noisy environments. Because the

operating environment of wearable devices cannot be limited

to a small number of restricted conditions, it is not easy to

build a statistical training model that can be generalized to

various conditions.

On the other hand, the configuration of speech and speaker

recognition in watch-type devices is somewhat different from

conventional recognition systems because of the user’s active

involvement in the production of voice commands. In a noisy

environment, most users closely position the device near

their mouths to clearly speak commands [1]. However, this

causes the characteristics of the input speech signal to change

due to the Lombard effect. Although the loudness of input

speech in Lombard condition becomes louder but its speaking

style also changes, thus the accuracy of automatic recognition

system decreases significantly. Rajasekaran et al. claimed that

performance degradation caused by the Lombard effect was

much more severe than that caused by background noise [2].

The impact of the Lombard effect on speaker recognition

and its compensation methods have been studied for several

years. Karlsson et al. introduced a structured training set

which consists of utterances with different speaking styles,

but the performance of the system degraded to the utterances

that were not included in the speaking style of training set

[3]. Another approach was to set up two models for neutral

and Lombard conditions, and applying a different model to

each condition [4]. However, this is unrealistic because speech

characteristics also change depending on the types of noise at

different levels and individual speakers [5] [6]. Furthermore,

the signal characteristic also varies by the type of words used

(e.g. verb, object, etc.) [7]. For these reasons, it is not easy to

design an adaptation model that is suitable for various effects.

Therefore, finding robust features that are applicable for both

neutral and Lombard conditions can be a solution for speaker

recognition under Lombard situations.

In a view of the source-filter model based speech production

system, both source and filter features represent the physical

characteristics of the speaker. Several previous studies on the

analysis of source characteristics of the Lombard condition

showed that the variation of source characteristics was much

higher than that of filter ones [8]–[10]. Consequently, they

concluded that the features representing filter characteristics

or vocal tract were useful for speaker recognition in Lombard

conditions. There were several studies on analyzing the effects

of Lombard speech on formant frequencies [11] [12]. Bond

et al. showed that the first formant frequency increased, but

the second formant frequency decreased in 95 dB pink noise

[13]. However, there has been no analysis on the variation of

higher formant frequencies and other types of features such as

the variation of formant bandwidth.

This paper proposes filter related features that have more

robust characteristics than source related features in various

Lombard conditions. The features utilize the experimental

results that the statistical variation of formant features in the

high frequency band is small in Lombard conditions, and

the features also represent characteristics of the speaker’s

vocal tract as well. From the analysis of the Lombard speech

database, we selected features that are frequently used in

speaker verification tasks, then grouped them into the category

of source or filter related ones. Analysis results confirm that

source characteristics vary significantly in Lombard condi-

tions. However, some features representing filter characteris-

tics such as second to fourth formant frequency, show con-
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sistent characteristics in all six Lombard conditions. Speaker

verification tasks are performed with formant features that use

long-term formant (LTF) distribution features [14] [15], which

confirms the superiority of the proposed features in Lombard

conditions.

II. LOMBARD SPEECH DATABASE AND ANALYSIS

A. Database

To perform speaker verification experiments in the Lombard

condition, we recorded speech data by following the setup de-

picted in Fig. 1 and Table I. In fact, the system setup is similar

to the procedure described in the recording process of UT-

SCOPE database [16]. Ten subjects (6 male and 4 female) were

participated in the recording process. Each subject recorded

twenty instruction sentences related to wearable devices, ten

phrases consisted of two words that are generally used for web

search or control commands, and three long news scripts. Each

speaker produced a speech while listening noise signals [17]

through a headphone. The sampling frequency of the recorded

signal was 44.1 kHz, then they were downsampled to 16 kHz.

B. Database analysis

Several features that were frequently used for speaker

verification tasks were used to analyze the characteristics of

a Lombard speech database. Fundamental frequency (F0) and

formant features were extracted by the Wavesurfer software

[18] for this analysis. The extracted features were categorized

into source or filter related ones, then the characteristic vari-

ations of features were analyzed in various types (Babble,

Pink) and levels (65, 70 and 75 dB-SPL) of noise. The source

related features were F0, energy, and vowel duration. The filter

related features were formant frequency and bandwidth. Only

the features obtained in the region of vowel duration were used

for analysis. The analysis results are depicted in Fig. 2–4, and

a detailed explanation follows in the next subsections.

1) Variation of source related features: It is well-known

that the source related features are good for speaker ver-

ification systems [19] [20]. However, under the Lombard

condition, the characteristics of the source related features

vary inconsistently depending on the types and levels of noises

as is shown in Fig. 2. It shows that the percentage variation

of source related features is much higher in Lombard than
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Fig. 1. Recording Scenario

TABLE I
NOISE TYPE AND LEVEL FOR LOMBARD CONDITION

Noise type Level(dB-SPL) Subjects

Neutral None None
4 female, 6 male

Lombard
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Pink
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Fig. 2. Average variation of source characteristics in different noise levels and
types of Lombard condition. (a) babble noise (b) pink noise

in neutral conditions. It also shows that the variation of the

F0 is the largest among three source related features. The

percentage variation monotonically increases as noise level

increases, but the degree of variation differs with the type of

noise. The variation of log-energy and vowel duration is not

dramatic compared to that of F0, but the variation is somewhat

inconsistent or irregular to the noise types and levels.

2) Variation of filter related features: To analyze the varia-

tion of filter related features in Lombard conditions, we chose

the first to fourth formant frequencies and their corresponding

bandwidths. Fig. 3 shows the average variation of formant

frequencies in six Lombard conditions. The first formant (F1)

frequency increases as the noise level increases. The second

formant (F2) frequency becomes lower in Lombard conditions,

but there is no variation in the third and fourth formant (F3

and F4) frequencies even if the noise level increases. Note

that the results are well matched with the one reported in the

previous study such that F1 and F2 frequencies change under

Lombard conditions [13]. However, the frequencies of F3 and

F4 do not change significantly, therefore it is expected that they

may be regarded as good features in Lombard conditions. Fig.

4 depicts the average variation of formant bandwidth, which

shows that all of the formant bandwidths are decreased in

Lombard conditions. From the results of formant frequency

and bandwidth in Lombard conditions, it clearly shows that the

formant frequency of high frequency band is more consistent

than others.

To find suitable features for the speaker verification sys-

tem in Lombard conditions, Kruskal-Wallis analysis was per-

formed to the formant frequency features. Twenty sentences

of neutral speech in the recorded database were used for the

analysis. Table II shows the Kruskal-Wallis analysis results of

the formant frequency distribution in ten subjects. Higher value

of chi-square denotes that the feature distribution is much

different from each other. F3 and F4 frequencies have higher

chi-square values than others, which also confirms that F3 and

F4 frequencies are key features to represent the characteristics

of the speakers. Table III depicts the variance of the formant

frequency distribution of four female subjects in Lombard

conditions. The analysis results show that F1 frequency has
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Fig. 3. Average variation of formant frequency in different noise levels and
types of Lombard condition. (a) babble noise (b) pink noise
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Fig. 4. Average variation of formant bandwidth in different noise levels and
types of Lombard condition. (a) babble noise (b) pink noise

higher value of chi-square than F2, F3, and F4 frequencies.

In terms of F2 frequency, the frequency shows the lowest

value in three out of four cases in Table III, but the F2

frequency shows the lowest value in Table II. This results

mean that, although the F2 frequency is a robust feature in

Lombard conditions, F2 frequency does not better represent

the characteristics of the vocal track of the speaker than

other formant frequencies. Note that F3, F4 frequencies show

higher chi-square values between subjects in neutral condition,

and the lower value under different Lombard conditions than

other features. Therefore, they are good candidate features for

speaker verification.

III. LONG TERM FORMANT DISTRIBUTION

From the analysis results obtained from the Lombard speech

database in the previous section, it concludes that features

related to the formant frequency have robust characteristics.

However, since the formant frequency and bandwidth vary

depending on the type of phonetic information, it may not be a

good choice to apply the formant features to text independent

speaker verification systems. In forensic applications, such

problem is overcome by taking a formant distribution of

frequency with a long sentence period, which is called an

LTF distribution feature [10]. The LTF distribution represents

vowel formant frequencies over an entire input sentence. To

obtain the LTF distribution feature, first, the vowels that have

clear formant structures need to be extracted from the recorded

TABLE II
KRUSKAL-WALLIS ANALYSIS OF FORMANT FREQUENCY BETWEEN TEN

SUBJECT UNDER THE NEUTRAL CONDITION

F1 F2 F3 F4
chi-square 2.38E3 1.96E3 4.25E3 4.06E3

TABLE III
KRUSKAL-WALLIS ANALYSIS OF FORMANT FREQUENCY UNDER THE

LOMBARD CONDITION (PINK 75 dB) FOR FOUR FEMALE SUBJECTS

Subject F1 F2 F3 F4

chi-square

subject2 723.57 31.13 47.23 11.02
subject3 462.05 4.81 64.78 10.92
subject5 807.89 4.33 110.31 78.71
subject8 518.20 0.19 47.81 40.81

speech signal. The formant features (frequency, bandwidth) are

extracted from linear prediction coefficients (LPC) analysis,

then the features are modeled with Gaussian mixture model

(GMM). In order to better represent the characteristics of the

speakers using LTF distribution, the appropriate length of the

training utterance has to be defined. Fig. 5 depicts the variation

of EERs by the length of utterances. The performance does

not change much if the length of the utterance is longer

than 15 seconds. Honglin et al showed similar results that

a speaker model well represented the individual vocal tract

characteristics, if more than 20 seconds of vowel duration were

used [21].

IV. EXPERIMENTS

The LTF frequencies and its corresponding bandwidths were

used for speaker verification experiments in a neutral condition

and six Lombard conditions. To compare the performance of

the proposed method with a conventional system, a Gaussian

mixture model-universal background model (GMM-UBM)

system with Mel-frequency cepstral coefficient (MFCC) fea-

tures was also implemented.

In the speaker verification experiments, features were ex-

tracted from utterances using 20 ms Hamming window and 10

ms shift. Only the vowel region of each utterance was used

for extracting features. For the LTF features, the F1 to F4

frequencies and its corresponding bandwidths were extracted.

1 5 10 15 20 25 30
5

10

15

20

25

Training utterance length (second)

E
E

R
 (

%
)

 

 
Neutral

Babble 75 dB

Pink 75 dB

Fig. 5. EER versus training utterance length in three test conditions
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TABLE IV
EER FOR DIFFERENT FORMANT FREQUENCY FEATURES UNDER EACH

NOISE TYPE

Features
EER (%)

N B65 B70 B75 P65 P70 P75 AVG. STD.
F1–2 freq. 30.00 30.50 31.11 32.94 33.50 33.00 32.50 31.94 1.38
F2–3 freq. 13.00 19.88 23.00 25.16 21.50 20.83 22.00 20.77 3.82
F3–4 freq. 12.11 11.88 16.66 17.11 15.00 16.00 15.50 16.18 2.76
F1–3 freq. 15.38 20.16 23.50 24.27 21.16 21.50 21.66 21.09 2.88
F2–4 freq. 8.66 12.94 15.00 15.61 13.00 15.27 15.00 13.64 2.45
F1–4 freq. 11.50 13.00 16.88 15.50 13.50 15.66 14.94 14.93 1.32

TABLE V
EER FOR DIFFERENT FORMANT FREQUENCY AND CORRESPONDING

BANDWIDTH FEATURES UNDER EACH NOISE TYPE

Features
EER (%)

N B65 B70 B75 P65 P70 P75 AVG. STD.
F1–2
freq. & bw.

24.00 26.22 28.94 29.33 28.33 29.27 31.50 28.23 2.43

F2–3
freq. & bw.

10.00 17.00 17.50 22.05 15.61 17.55 17.38 16.73 3.57

F3–4
freq. & bw.

7.50 9.00 12.00 13.11 10.00 12.77 12.50 10.98 2.16

F1–3
freq. & bw.

8.50 17.00 18.00 20.11 18.00 18.50 16.44 16.65 3.78

F2–4
freq. & bw. 6.50 8.50 11.27 13.11 10.00 13.00 10.22 10.37 2.38

F1-4
freq. & bw.

6.22 9.22 13.83 12.00 12.05 14.00 12.33 11.38 2.77

Thirteenth dimensional MFCC (13-MFCC) and its differential

coefficients were also extracted. These features were utilized

for training a UBM and speaker models. One hundred male

and one hundred female subjects from the TIMIT database

were used for training the UBM of which has 512 mixtures

[22]. Speaker models were trained by applying a maximum
a posteriori (MAP) adaptation [23] to the UBM. Note that

only neutral speech was used for training both UBM and

MAP adaptation. Eighteen neutral sentences among twenty

sentences for each subject were used for training and the

remaining two sentences from seven test conditions (a neutral

and six Lombard conditions) were used for testing. Ten fold

cross validation technique was introduced to avoid overfitting.

For the speaker verification test, twenty sentences from each

seven test conditions were used in a trial set. The trial set

consisted of two true sentences and eighteen imposter sen-

tences. Imposter sentences were composed of two sentences

from each nine imposters. In the figures and tables, the neutral

condition is marked as ‘N’, babble noise as ‘B’, and pink noise

as ‘P’. The numbers following each character denote noise

levels in dB-SPL. The formant frequency is marked as ‘freq.’

and bandwidth as ‘bw.’

Table IV shows the equal error rate (EER) of the verification

test results. As we expected in section 2, experiments with

combinations of two frequencies show that the combination

of F3 to F4 frequencies perform higher performance than

other combinations. Also, experiments with the combination

of three frequencies show that the combination of F2 to F4

frequencies shows higher performance than other combina-

tions. The verification test results with both formant frequency

and its corresponding bandwidth are summarized in Table V.

The results show the similar trend to the first experiment, but

the EER has improved in this experiment compared to the

experiment with frequency features only. Table VI summarizes

experimental results with MFCC and a combination of formant

TABLE VI
EER FOR FORMANT FEATURES AND MFCCS UNDER EACH NOISE TYPE

Features
EER (%)

N B65 B70 B75 P65 P70 P75 AVG. STD.
13-MFCC 4.00 7.72 11.94 14.11 9.33 9.77 11.38 9.75 3.26
12-MFCC 6.00 6.05 7.83 9.38 9.11 8.05 8.88 7.90 1.39
24-MFCC 5.77 5.00 6.83 7.11 9.00 7.05 8.05 6.97 1.33
12-MFCC
& F2–4
freq. & bw.

3.50 4.00 6.00 7.50 5.77 7.00 7.61 5.91 1.64
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Fig. 6. EER for each features in seven test conditions

features. The first order of MFCC represents the energy of

the speech signal, thus it needs to be removed in Lombard

conditions. Experimental results also show that twelfth dimen-

sional MFCC (12-MFCC) feature that does not include the

first coefficient show higher performance than 13-MFCC in

noisy conditions. The average and standard deviation of EER

for each feature confirm that the features including second to

forth formant frequencies and their corresponding bandwidths

show very good performance in speaker verification tasks.

Fig. 6 depicts the EER of five types of features. Although

formant related features are only sixth dimension, the EER of

the formant related features are similar to the one using 13-

MFCC in the Lombard condition. We also found similar results

when MFCC and formant related features were combined; the

EER of 12-MFCC with sixth dimensional formant features

is lower than that of twenty-fourth dimensional MFCC (24-

MFCC) feature which consists of 12-MFCC and its differential

coefficients. It confirms that the formant feature represents

speaker characteristic more efficiently than the MFCC feature

in Lombard conditions.

V. CONCLUSIONS

This paper analyzes a Lombard speech database on source

or filter related features. Under six Lombard conditions, for-

mant related features (especially F2 to F4 frequencies) showed

more consistent characteristics than other features. In speaker

verification experiments, LTF distribution features with F2 to

F4 frequencies and their corresponding bandwidths showed

the best performance in a neutral and six Lombard conditions.

Analysis and experimental results confirm that formant related

features obtained from long intervals are one of the key

features for speaker recognition in noisy environments.

Proceedings of APSIPA Annual Summit and Conference 2015 16-19 December 2015

978-988-14768-0-7©2015 APSIPA 117 APSIPA ASC 2015



REFERENCES

[1] J. J. Dreher and J. ONeill, “Effects of ambient noise on speaker
intelligibility for words and phrases,” The Journal of the Acoustical
Society of America, vol.29, no.12, pp.1320–1323, 1957.

[2] P. Rajasekaran, G. Doddington, and J. Picone, “Recognition of speech
under stress and in noise,” in Proc. of ICASSP, vol.11, pp.733–736, 1986

[3] I. Karlsson, T. Banziger, J. Dankovicova, T. Johnstone, J. Lindberg,
H. Melin, F. Nolan, and K. Scherer, “Speaker verification with elicited
speaking styles in the verivox project,” in Speech Communication, vol.31,
no.2, pp.121–129, 2000.

[4] J. H. Hansen and V. Varadarajan, “Analysis and compensation of
lombard speech across noise type and levels with application to inset/out-
of-set speaker recognition,” IEEE trans. on Audio, Speech, and Language
Processing, vol.17, no.2, pp.366–378, 2009.

[5] J.-C. Junqua, S. Fincke, and K. Field, “The lombard effect: A reflex
to better communicate with others in noise,” in Proc. of ICASSP, vol.4,
pp.2083–2086, 1999

[6] V. S. Varadarajan and J. H. Hansen, “Analysis of lombard effect under
different types and levels of noise with application to in-set speaker id
systems.” in Proc. of InterSpeech, 2006.

[7] R. Patel and K. W. Schell, “The influence of linguistic content on the
lombard effect,” Journal of Speech, Language, and Hearing Research,
vol.51, no.1, pp.209–220, 2008.

[8] G. Bapineedu, B. Avinash, S. V. Gangashetty, and B. Yegnanarayana,
“Analysis of lombard speech using excitation source information.” in
Proc. of Interspeech, pp. 1091–1094, 2009.

[9] T. Drugman and T. Dutoit, “Glottal-based analysis of the lombard effect.”
in in Proc. of Interspeech, pp. 2610–2613, 2010.

[10] F. Nolan and C. Grigoras, “A case for formant analysis in forensic
speaker identification,” International Journal of Speech Language and
the Law, vol.12, no.2, pp.143–173, 2007.

[11] J.-C. Junqua, “The influence of acoustics on speech production: A
noise-induced stress phenomenon known as the lombard reflex,” in Speech
Communication, vol. 20, no. 1, pp. 13–22, 1996.

[12] R. Schulman, “Dynamic and perceptual constraints of loud speech,” The
Journal of the Acoustical Society of America, vol.78, no.S1, pp.S37–S37,
1985.

[13] Z. Bond, T. J. Moore, and B. Gable, “Acoustic–phonetic characteristics
of speech produced in noise and while wearing an oxygen mask,” The
Journal of the Acoustical Society of America, vol.85, no.2, pp.907–912,
1989.

[14] T. Becker, M. Jessen, and C. Grigoras, “Forensic speaker verification
using formant features and gaussian mixture models.” in Proc. of Inter-
speech, pp.1505–1508, 2008.

[15] D. A. Reynolds and R. C. Rose, “Robust text-independent speaker
identification using gaussian mixture speaker models,” IEEE Trans. on
Speech and Audio Processing, vol.3, no.1, pp.72–83, 1995.

[16] V. Varadarajan, J. H. Hansen, and I. Ayako, “Ut–scope–a corpus for
speech under cognitive/physical task stress and emotion,” in Proc. of
LREC, pp. 72–75, 2006.

[17] “Noisex–92 database,” http://spib.rice.edu/spib/select noise.html.
[18] K. Sjolander and J. Beskow, “Wavesurfer-an open source speech tool,”

in Proc. of Interspeech, pp.464-467, 2000.
[19] B. Yegnanarayana, K. Sharat Reddy, and S. P. Kishore, “Source and

system features for speaker recognition using aann models,” in Proc. of
ICASSP, vol.1, pp. 409–412, 2001.

[20] K. S. R. Murty and B. Yegnanarayana, “Combining evidence from
residual phase and mfcc features for speaker recognition,” IEEE Signal
Processing Lett., vol.13, no.1, pp.52–55, 2006.

[21] C. Honglin and K. Jiangping, “Speech length threshold in forensic
speaker comparison by using long-term cumulative formant (ltcf) analy-
sis,” in Proc. of ICCCN, pp. 418–421, 2012.

[22] J. S. Garofolo, L. D. Consortium, “TIMIT: acoustic-phonetic continuous
speech corpus,” Linguistic Data Consortium , 1993.

[23] D. A. Reynolds, T. F. Quatieri, and R. B. Dunn, “Speaker verifica-
tion using adapted gaussian mixture models,” Digital signal processing,
vol.10, no.1, pp.19–41, 2000.

Proceedings of APSIPA Annual Summit and Conference 2015 16-19 December 2015

978-988-14768-0-7©2015 APSIPA 118 APSIPA ASC 2015



<<
  /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




