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Abstract—Ultra-wide bandwidth (UWB) transmission is a
promising technology for indoor localization due to its fine delay
resolution and obstacle-penetration capabilities. However, the
presence of walls and other obstacles introduces a positive bias in
distance estimates, severely degrading localization accuracy. We
have performed an extensive indoor measurement campaign with
FCC-compliant UWB radios to quantify the effect of non-line-of-
sight (NLOS) propagation. Based on this campaign, we extract
key features that allow us to distinguish between NLOS and LOS
conditions. We then propose a nonparametric approach based on
support vector machines for NLOS identification, and compare it
with existing parametric (i.e., model-based) approaches. Finally,
we evaluate the impact on localization through Monte Carlo
simulation. Our results show that it is possible to improve
positioning accuracy relying solely on the received UWB signal.

Index Terms—NLOS Identification, Support Vector Machine,
UWB.

I. INTRODUCTION

Location-awareness is fast becoming a fundamental aspect
of wireless networks and will enable a myriad of applica-
tions, in both the commercial and the military sectors [1].
Ultra-wide bandwidth (UWB) transmission provides robust
signaling, as well as through-wall propagation and high-
resolution ranging capabilities [2], [3]. Therefore, UWB is a
promising technology for location-aware applications in harsh
environments with stringent operational requirements [4], [5],
such as indoor navigation and simultaneous localization and
mapping (SLAM).

A number of implementation challenges remain before
UWB systems can be deployed on a large scale. These include
signal acquisition, multi-user interference, multipath effects,
and non-line-of-sight (NLOS) propagation. The latter issue is
especially critical for high-resolution location-aware applica-
tions, since NLOS propagation introduces positive biases in
distance estimation algorithms, which can seriously affect the
localization performance [3], [6]. Typical harsh environments
such as enclosed areas, urban canyons, or tree canopies inher-
ently have a high occurrence of NLOS situations. It is therefore
critical to: (i) understand the impact of NLOS conditions on
localization systems; and (ii) develop techniques that counter
their effects.

A typical localization system comprises two stages: a rang-
ing stage and a localization stage. In the ranging stage, signals
are exchanged between devices, based on which relative angles
or distances can be estimated. This relative position informa-
tion is commonly based on signal arrival times (assuming a
known propagation speed) or received signal power (assuming
a known path loss). In the localization stage, the relative
position information is combined with absolute position infor-
mation (e.g., anchor positions) resulting in a position estimate.
NLOS propagation impacts the ranging stage, since signals
propagating through materials undergo an additional delay
and power reduction. Moreover, when the direct line-of-sight
(LOS) path is completely blocked, signals that arrive at the
receiver via reflected paths, also exhibit delays and power
reductions. In either case, any distance estimates in NLOS
conditions will be positively biased.

NLOS identification attempts to distinguish between LOS1

and NLOS conditions, and is commonly based on range
estimates, on the channel impulse response (CIR), or on coarse
position estimates [7]–[11]. The first class of techniques relies
on the analysis of a history of range estimates, and often
requires a large number of observations, which results in
significant latency [7]–[9]. The second class of techniques
relies on a single received signal, based on which the channel
is identified as being either LOS or NLOS [10]. No additional
latency is incurred. In [10], a likelihood ratio test is proposed
to discriminate between the LOS and NLOS condition, based
on statistics extracted from the channel response, and is
evaluated using the IEEE 802.15.4a channel model. The third
class of techniques combines range estimates from different
sources to compute a coarse position estimate. When there
is sufficient redundancy, NLOS estimates can be identified
[11]. A detailed overview of NLOS identification techniques
can be found in [8]. We note that all these works on NLOS
identification are based on statistical techniques or on ad-hoc
methods.

In this paper, we propose a nonparametric approach us-
ing machine learning techniques that does not require any

1Throughout this paper the term LOS is used to denote the existence of a
visual LOS. Specifically, a signal is considered as LOS when the straight line
between the transmitting and receiving antenna is unobstructed.
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Fig. 1. CDF of the ranging error for the LOS and NLOS conditions.

statistical characterization of LOS and NLOS channels. Fur-
thermore, our approach is based directly on the UWB CIR
and thus avoids any latency issues. To validate our iden-
tification algorithms, we use results from a recent indoor
measurement campaign with FCC-compliant UWB radios,
rather than relying on statistical channel models. Hence, our
results give a realistic indication of real-world performance.
We evaluate the performance of our proposed techniques, both
in terms of identification error rate and in terms of localization
performance, and compare with existing techniques.

The remainder of this paper is organized as follows. In
Section II we briefly describe the measurement campaign. In
Section III we detail different approaches to NLOS detection,
including our novel nonparametric method. In Section IV we
provide detailed numerical results, followed by our conclu-
sions in Section V.

II. MEASUREMENT CAMPAIGN

During Fall 2007 the Wireless Communication and Net-
work Sciences Laboratory performed a detailed measurement
campaign at the Massachusetts Institute of Technology. The
measurements were made with two small radios capable of
performing communications and ranging using impulse-radio
UWB signals. Each radio complies with the emission limit
set forth by the FCC [12] and has a 10 dB bandwidth from
3.1 GHz to 6.3 GHz. The radio runs a round-trip time-
of-arrival ranging protocol and is capable of simultaneously
capturing a waveform. Each waveform, which is affected by
thermal noise, is sampled with Tsample = 41.3 ps over an
observation window of T = 190 ns.

Measurements were taken at over 1000 transmitter/receiver
locations in an indoor office environment [13]. Since the
primary focus of this work is the impact of obstructions, mea-
surement positions were chosen so that half of the collected
waveforms were transmitted under NLOS conditions. The
distance between transmitter and receiver varied from roughly
0.6 m up to 18 m, in an attempt to capture a wide variety
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Fig. 2. In some situations there is a clear difference between LOS (upper
waveform) and NLOS (lower waveform) signals.

of operating conditions. Along with the received waveform,
the associated range estimate and the actual distance were
recorded. The final database includes 1024 measurements, 512
LOS and 512 NLOS.

III. OBSTRUCTION DETECTION

The collected measurement data illustrates that NLOS prop-
agation conditions significantly impact ranging performance.
Fig. 1 shows the empirical cumulative distribution functions
(CDFs) of the ranging error under the two different channel
conditions. In LOS conditions the ranging error is below one
meter in more than 95% of the measurements. On the other
hand, in NLOS conditions the ranging error is below one meter
in less than 30% of the measurements.

In this section, we develop techniques to distinguish be-
tween LOS and NLOS conditions. Our techniques are nonpara-
metric, and use a low-complexity least squares support vector
machine (LS-SVM) [14], [15]. We first describe the features
we use to distinguish between LOS and NLOS situations,
followed by a conventional parametric solution to NLOS
identification [10]. We then give a brief introduction of LS-
SVM, and describe how it can be used for NLOS identification
in localization applications.

A. Features

We have extracted a number of features from every re-
ceived waveform r(t), which we expect to capture the salient
differences between LOS and NLOS signals. These features
were selected based on the following observations: (i) due
to reflections or obstructions, NLOS signals are considerably
more attenuated and present smaller energy and amplitude; (ii)
in LOS signals the strongest path typically corresponds to the
first path, while in the NLOS case some weak components
precede the strongest path, resulting in a longer rise time; and
(iii) the root-mean-square (RMS) delay spread, which captures
the temporal dispersion of the energy in a signal, is larger
in NLOS signals. Fig. 2 depicts two waveforms received in
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the LOS and NLOS conditions supporting our observations.
We also include some features that have been presented in
the literature. Taking these considerations into account, the
features we will consider are as follows:2

1) Energy of the received signal: Er =
+∞∫
−∞

|r(t)|2 dt.
2) Maximum amplitude of the received signal: rmax =

maxt |r (t)|.
3) Rise time:

trise = tH − tL ,

where tL = mint {t : |r(t)| ≥ ασn}, tH =
mint {t : |r(t)| ≥ β rmax}, and σn is the standard
deviation of the thermal noise. The values of α > 0
and 0 < β ≤ 1 are chosen empirically; in our case, we
used α = 6 and β = 0.6.

4) Mean excess delay: τMED =
+∞∫
−∞

tψ(t) dt, where ψ(t) =

|r (t)|2 /Er.
5) RMS delay spread (RMS-DS):

τRMS =

+∞∫
−∞

(t− τMED)2 ψ(t) dt .

6) Kurtosis:

κ =
1

σ4
|r|T

∫
T

(|r(t)| − μ|r|
)4
dt ,

where μ|r| = 1
T

∫
T
|r(t)| dt and σ2

|r| = 1
T

∫
T
(|r(t)| −

μ|r|)2 dt.

B. Parametric NLOS Identification

In [10], a likelihood ratio test was proposed to discriminate
between the LOS and NLOS conditions. A database of channel
responses was generated from the IEEE 802.15.4a channel
model. Three statistical measures were extracted from each
channel response r(t): the kurtosis κ, the RMS-DS τRMS,
and the MED τMED. The probability density function (PDF)
of these features for both LOS and NLOS conditions were
modeled by log-normal distributions, with parameters depend-
ing on the specific IEEE channel model. For any specific
feature we can distinguish between LOS and NLOS through
a likelihood-ratio test (LRT). In order to use all the features
jointly, the joint PDF of the three features is required. Since
this joint PDF is hard to obtain, a suboptimal solution, which
was proposed in [10], is to consider the three features as
independent, leading to the following LRT:

fκ(κ|LOS)
fκ(κ|NLOS)

× fτMED(τMED|LOS)
fτMED(τMED|NLOS)

× fτRMS(τRMS|LOS)
fτRMS(τRMS|NLOS)

LOS
≷

NLOS
1 . (1)

We emphasize that the parametric approach relies on mod-
eling the conditional distributions of the features under LOS

2The waveforms were processed to align the first path in the delay domain
using a simple threshold-based detector.

and NLOS propagation conditions, invoking an independence
assumption among features. When features are highly corre-
lated, the independence assumption no longer holds, resulting
in degraded performance. Furthermore, the parameters for
the log-normal distributions are different for different IEEE
channel models, thus requiring a higher-level classification
during operation. To avoid these issues, we now develop a
nonparametric identification technique that does not rely on
any assumptions regarding the underlying distributions of the
features, nor their independence. Hence, it is easily extended
to various propagation scenarios and many types of features.

C. Nonparametric NLOS Identification

Support vector machines (SVMs) are supervised learning
techniques used in classification problems [16], [17]. Ar-
guably, SVM represents one of the most used classification
techniques because of its robustness, its rigorous underpinning,
its sparse solution, the fact that it requires few user-defined
parameters, and its superior performance compared to other
techniques such as neural networks. In this work the least
squares SVM (LS-SVM) technique is employed. LS-SVM is
a low-complexity variation of the standard SVM, and has been
applied successfully to classification and regression problems
[14], [15].

In this paper, we define a classifier as a function R
n →

{−1,+1} of the form

l (x) = sign [y (x)] (2)

with

y (x) = wTϕ (x) + b (3)

where ϕ(·) is a predetermined function, x is the classifier
input, and w and b are unknown parameters of the classi-
fier. These parameters are estimated based on a training set
{xk,lk}N

k=1, with inputs xk ∈ R
n and labels lk ∈ {−1,+1}.

In our case, lk = −1 corresponds to a NLOS waveform,
lk = +1 corresponds to a LOS waveform, and x is a set of
features extracted from the waveform. The LS-SVM classifier
is a maximum-margin3 classifier, obtained by solving the
following constrained optimization problem:

arg min
w,b,e

1
2
‖w‖2 + γ

1
2
‖e‖2 (4)

s.t. lky (x) = 1 − ek,∀k (5)

where γ controls the trade-off between minimizing the errors
and model complexity. The dual turns out to be a linear
program (LP):[

0 lT

l Ω + I/γ

] [
b
α

]
=

[
0

1N

]
(6)

where α is a vector of Lagrange multipliers, Ω is an N ×
N matrix with Ωkl = ykylK (xk,xl), and K (xk,xl) =

3The margin is given by 1/ ‖w‖, and is defined as the smallest distance
between the decision boundary wT ϕ (x) + b = 0 and any of the training
samples ϕ(xk).
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ϕ (xk)T
ϕ (xl) is the kernel function. Solving the LP in (6)

yields the LS-SVM classifier, which is of the form:

l (x) = sign

{
N∑

k=1

αklkK (x,xk) + b

}
. (7)

D. Localization with NLOS identification

Once the agent has estimated distances with respect to
Nb ≥ 3 anchor nodes, it can estimate its location, using the
anchor positions and estimated distances.4 While there are
many algorithms that can achieve this goal, we focus on the
least squares (LS) technique, due to its simplicity and because
it makes no assumptions regarding the ranging error model.
The agent can infer its position by minimizing the LS cost
function:

p̂ = arg min
p

{
Nb∑
i=1

wi

(
d̂i − ‖p − pi‖

)2
}

(8)

where pi is the position of i-th anchor and wi is a weight
parameter, to be detailed below. In (8), some of the estimates
d̂i may correspond to NLOS conditions, adversely affecting
the final LS position estimate. Here, we investigate three
localization strategies that set the weights wi based on the
outcome of the classifier.

1) Standard: All the Nb range estimates d̂i from neigh-
boring anchor nodes are used by the LS algorithm for
localization. Weights are set wi = 1 for 1 ≤ i ≤ Nb.

2) Identification: Signals associated with range estimates
are classified as LOS or NLOS using a classifier such
as (1) or (7), based on a set of features x. Range
estimates are used by the localization algorithm only if
the associated signal was classified as LOS, while NLOS
signals are discarded. This gives the following weights:

wi =

{
1 l (x) = +1
0 l (x) = −1

(9)

Note that three anchor nodes is the minimum number of
nodes needed to localize in a two-dimensional scenario.
Therefore, whenever less than three wi are set to one,
the agent is unable to localize. In this case, we set the
localization error to +∞.

3) Ranking: Estimated distances are ranked accord-
ing to the soft-output of the LS-SVM classifier∑N

k=1 αklkK (x,xk)+b. The three estimates with high-
est ranking are retained. The weights are set wi = 1 for
the three largest soft outputs, and the remaining weights
are set to zero.

IV. NUMERICAL RESULTS AND DISCUSSION

In this section, we present our numerical results. In sec-
tion IV-A, performance for the parametric and the proposed
nonparametric approach are reported in terms of classification
error rates. In section IV-B, localization performance is given
for simulated networks consisting of one agent and five
anchors.

4Provided that the anchors are not collinear.

A. Identification Performance

The performance of a LOS/NLOS identification algorithm
can be assessed through the false alarm probability and the
missed detection probability. The false alarm probability, or
the probability that NLOS is chosen when the true condi-
tion is LOS, is given by PFA = P {l (x) = −1|lk = +1}.
The missed detection probability, or the probability that
LOS is chosen when the true condition is NLOS, is given
by PM = P {l (x) = +1|lk = −1}. We use 10-fold cross-
validation, where part of our database is used for training,
and the remaining part of the database is used for validation.

1) Parametric classification: As a benchmark, we evaluate
the approach from [10] (see also section III-B), using the
kurtosis κ, the RMS-DS τRMS, and the MED τMED in a LRT
(1).5 The resulting error rates are PFA = 0.18 and PM = 0.14,
leading to an overall correct classification rate of 84%.

2) Nonparametric classification: In a nonparametric ap-
proach using the LS-SVM, we can use any subset of features
from section III-A without needing an explicit statistical
model. Through an exhaustive search, we can easily find
the set of features which has the smallest error probability.
Fig. 3 shows the performance of classifiers based on every
possible feature set of size three.6 The set corresponding to
column 7 in Fig. 3 (consisting of energy Er, rise time trise,
and kurtosis κ) yields the best performance: PFA = 0.08 and
PM = 0.09, leading to an overall correct classification rate
of 91%. The set of features from [10] corresponds to column
20, and turns out to be the worst set of size three, in terms
of overall performance. For larger sets, performance does not
noticeably improve, while for smaller sets performance is
degraded (results not shown). Hence, the set Er, trise, and κ
provides a good complexity/performance trade off.

3) Discussion: Less than 10% of the waveforms were
wrongly classified by the LS-SVM classifier. It turns out that
LOS waveforms that are classified as NLOS occur under a
few specific propagation conditions: (i) obstruction of a large
portion of the Fresnel zone; (ii) presence of strong reflected
paths, with amplitude comparable to the first path; and (iii)
transmission over a large distance. Conversely, some NLOS
waveforms are classified as LOS when the obstructions consist
of relatively thin plaster or glass walls, or when propagation
is over very short distances. The previous qualitative consid-
erations allow us to obtain insight into the classification errors
encountered and provide a meaningful explanation for those
errors.

Fig. 4 shows a graphical representation of all the feature
values, as well as the classification errors. The upper half of the
figure (waveforms 1-512) corresponds to the LOS waveforms,
while the lower part corresponds to the 512 NLOS waveforms.
The first six columns show the normalized feature values, and
the seventh column shows the results of the classification (blue
for correct classification, red for incorrect classification, based

5In a Bayesian setting, the threshold equal to 1 corresponds to equal a priori
occurrence of LOS and NLOS.

6For reasons of numerical stability, features are converted to the log-domain
before training and evaluating the LS-SVM.
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Fig. 3. The error probabilities PFA and PM for NLOS identification using
LS-SVM with every combination of three features. It should be noted that
PFA + PM equals two times the error probability.

on the LS-SVM with features Er, trise, and κ). We observe that
classification errors often correspond to atypical feature values.
Also, we see that errors appear in clusters. This is because
adjacent waveforms were captured under similar propagation
conditions and in nearby locations.

B. Localization Performance

We evaluate the localization performance for a system with
one agent (at unknown position p = (0, 0)), Nb = 5 anchors,
and a varying probability of NLOS condition 0 ≤ PNLOS ≤ 1
for 5000 network realizations. For every anchor i (1 ≤ i ≤
Nb), we draw a waveform from the database as follows: with
probability PNLOS we draw from the NLOS database and with
probability 1−PNLOS from the LOS database. The true distance
di corresponding to that waveform is then used to place the i-th
anchor at position pi = (di sin(2π(i − 1)/Nb), di cos(2π(i −
1)/Nb)), while the estimated distance d̂i is provided to the
agent. The agent estimates its position using a gradient descent
technique to minimize the LS cost function from Section III-D,
with an initial position estimate p̂(0) given by the arithmetic
mean of the anchor positions.

To capture the accuracy and availability of localization, we
employ the notion of outage probability [18]. For a certain
PNLOS and a certain allowable error eth (say, 2 m), the agent
is said to be in outage when its position error ‖p − p̂‖ exceeds
eth:

Pout (eth) = E {I {‖p − p̂‖ > eth}} (10)

where I {P} is the indicator function, which, for a proposition
P , is zero when P is false and one otherwise. The expectation
in (10) can then be approximated through Monte Carlo simu-
lations, by counting the number of times an outage occurs.

Figure 5 depicts the outage probability as a function of the
allowable error eth, for PNLOS = 0.2. We see that even with
just 20% of the anchors in NLOS condition (on average), the
standard technique performs quite poorly. The identification
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technique using parametric classification can improve the per-
formance. Using the nonparametric classification, additional
performance gains are achievable, since we can more reliably
discard NLOS distance estimates. Observe that for both iden-
tification techniques, the outage probability saturates as eth

increases, leading to an outage floor. This behavior occurs
because there is a non-zero probability that less than three
anchors are identified as LOS, in which case the agent declares
itself in outage for any eth. On the other hand, the standard
technique always uses information from all 5 anchors, so that
outage curves do not saturate for the considered range of eth.
This implies that the standard technique will outperform the
identification techniques as eth increases, as can be seen in
Fig. 5. Finally, the ranking technique combines the ability to
identify NLOS waveforms with the usage of three anchors,
and has the best overall performance.

In Fig. 6 the allowable error is fixed to eth = 2 m, while the
channel conditions vary from ideal, PNLOS = 0, to extremely
harsh, PNLOS = 1. It can be seen that the ranking technique
has the best performance in all possible channel conditions,
while the identification techniques outperform the standard
technique only for PNLOS below approximately 0.5. This
illustrates that while improving classification performance is
important, there is information present in NLOS signals that
should be exploited to improve localization performance. Clas-
sification can serve as an initial step, the results of which can
be used in a localization algorithm. With knowledge of NLOS
conditions, the localization algorithm can then take the steps
necessary to most effectively use the available information and
achieve the best performance.

V. CONCLUSION

The ability to distinguish between LOS and NLOS prop-
agation is important for location-aware applications such as
indoor navigation and SLAM. In this paper, we have presented
a novel nonparametric technique to identify NLOS propagation
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conditions in UWB communication systems. The proposed
technique relies solely on received UWB waveforms, through
a set of features that capture the salient differences between
LOS and NLOS conditions. Contrary to existing parametric
approaches, our technique does not rely on any statistical mod-
els, and has superior classification performance. Our results
were validated by an extensive indoor measurement campaign
made with FCC-compliant UWB radios. As a next step, we
will develop classification techniques that are able to provide
Bayesian information to the localization algorithms, so that
we can optimally fuse all the available information.
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national Zürich Seminar on, pp. 206–209, 2006.

[12] Federal Communications Commission, “Revision of part 15 of the
commission’s rules regarding ultra-wideband transmission systems, first
report and order (ET Docket 98-153),” Adopted Feb. 14, 2002, Released
Apr. 22, 2002.

[13] A. F. Molisch, “IEEE 802.15.4a channel model - final report,” 2005.
[Online]. Available: ftp://ftp.802wirelessworld.com/15/05

[14] J. A. K. Suykens and J. Vandewalle, “Least squares support vector
machine classifiers,” Neural Processing Letters, vol. 9, no. 3, pp. 293–
300, Jun. 1999.

[15] J. A. K. Suykens, T. Van Gestel, J. De Brabanter, B. De Moor,
and J. Vandewalle, Least Squares Support Vector Machines. World
Scientific, 2002.

[16] C. Cortes and V. Vapnik, “Support-vector networks,” Machine Learning,
vol. 20, no. 3, pp. 273–297, 1995.

[17] C. J. Burges, “A tutorial on support vector machines for pattern recog-
nition,” Data Mining and Knowledge Discovery, vol. 2, pp. 121–167,
1998.

[18] H. Wymeersch, J. Lien, and M. Z. Win, “Cooperative localization in
wireless networks,” Proc. IEEE, vol. 97, no. 2, pp. 427–450, Feb. 2009,
special issue on Ultra-Wide Bandwidth (UWB) Technology & Emerging
Applications.

This full text paper was peer reviewed at the direction of IEEE Communications Society subject matter experts for publication in the IEEE "GLOBECOM" 2009 proceedings.
978-1-4244-4148-8/09/$25.00 ©2009



<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /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
    /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
    /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


