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Abstract—The problem of passive detection, enumeration and
localization of underwater objects is of great interest in sev-
eral applications of sonar. Source localization requires prior
knowledge of the number of sources. Therefore, detection is
followed by estimation of the number of sources, and finally
localization. Normally, each of the aforementioned objectives
is treated as a different problem, and separate processing
techniques are employed to solve them. In this paper, we propose
two techniques, viz. the embedded subspace detector (ESD) and
the Bartlett processor detector (BPD), for joint detection and
enumeration of underwater acoustic sources using a vertical
linear array of sensors. The BPD is also capable of simultaneously
estimating the range and depth of each source. Simulation results
indicate that the proposed detectors can achieve good detection
and enumeration at low signal-to-noise ratio, and that their
enumeration performance compares very favorably with those
of established source enumeration techniques such as Akaike
information criterion and minimum description length.

I. INTRODUCTION

Passive detection, enumeration and localization of underwa-
ter acoustic sources is a problem of abiding interest. Normally,
each of the afore-mentioned objectives is posed as a different
problem, and separate processing techniques are employed to
solve them. Narrowband detection of a source by an array of
sensors may be treated as a problem of detection of a vector
signal in noise. The classical detection techniques of energy
detector (ED) and replica correlator (RC) [1] are not suitable
for marine application. The ED is very inefficient in the low
signal-to-noise ratio (SNR) environment of the ocean. The RC
requires knowledge of the signal vector at the array, which is
not available due to the unknown locations of the sources.
In the subspace detection methods proposed recently by Hari
et al. [2], the signal vectors are estimated by exploiting the
fact that they belong to a lower dimensional modal subspace,
and a generalized likelihood ratio test (GLRT) is employed
to achieve detection. But these methods are not capable of
estimating the number of sources. Several source enumeration
techniques are available in the literature, including the widely
used information-theoretic techniques Akaike information cri-
terion (AIC) and minimum description length (MDL) [3].
But these methods are based on the assumption that one or
more signals is present, the problem of signal detection is not
addressed by them.
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In this paper, we propose two methods, viz. the embedded
subspace detector (ESD) and the Bartlett processor detector
(BPD), for detecting one or more underwater acoustic signals
and estimating the number of sources using a vertical linear
array of sensors. If the number of sources is J, the array
signal vector s can be decomposed as s = Z}']:1 s;j. We
propose an alternative decomposition s = ijl s; based
on the fact that s belongs to the modal subspace M [2],
and also to the J-dimensional signal subspace S; obtained
by eigendecomposition of the data correlation matrix [4]. In
both methods, the objective of joint detection and enumeration
is achieved by posing and solving a sequence of binary
hypothesis testing problems. The k" test in the sequence is
HE T =k —1versus HY : J > k, for k = 1,2,.... The
GLRT for the k™ test is formulated by finding an unbiased
estimate of S; in the case of ESD, and an unbiased estimate
of s, in the case of BPD. The (k+1)™ test is performed only if
the decision in the k" test is J > k. If the decision is J = kg
in the (ko + 1)™ test, the sequence of tests is terminated and
the estimate of J is declared as J = kg. The BPD provides the
additional benefit of source localization because estimation of
si, involves a prior range-depth estimation of the k™ source.

The outline of the paper is as follows. The problem formula-
tion is presented in Section II. Section III contains a review the
modal subspace and signal subspace. Section IV introduces the
definition of embedded signal subspace, and this is followed by
a description of the ESD. The BPD is described in Section V.
Simulation results are presented in Section VI, and concluding
remarks are presented in Section VIIL.

II. FORMULATION OF THE PROBLEM

We consider a uniform vertical linear array (VLA) of
N sensors in a range-independent ocean, receiving mutually
uncorrelated narrowband signals of center frequency f from
an unknown number of sources, J, located at unknown ranges
and depths {(rj,2;),7 =1,...,J}. It is desired to detect the
signals and estimate the number of sources using L snapshots

of the array output vector or data vector {x(1),l =1,...,L},
which can be expressed as
l if J=0
x(l) = w(l), ! " o=1,....L. ()
s()+w(l), ifJ>0,
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J
s() =Y _s;(l), 1=1,...,L 2)
j=1

In (1), sj(I) € C¥ is the signal vector received by the
array from the j" source, and w(l) € CV is the noise array
vector, in the I™ snapshot. It is assumed that the noise is
uncorrelated with the signals and that {w(l),l = 1,...,L}
are independent and identically distributed (i.i.d.) complex
circular Gaussian CN'(0,R,,) vectors. The noise covariance
matrix R, can be constructed using the ambient noise model
proposed by Buckingham [5], and the problem of signal
detection in colored Gaussian noise can be converted to one of
detection in white Gaussian noise by premultiplying the data
vector by the whitening matrix R[,l/ ?. In this paper, we shall
assume that R, = 021y for the sake of simplicity. It is known
that ambient noise in the ocean is non-Gaussian under certain
conditions. But the problem of joint detection and enumeration
in non-Gaussian noise is beyond the scope of this paper.

Using the normal mode theory of sound propagation in a
horizontally stratified channel, the signal vectors are [6]

s;(l) = a;()p(ry, 25), 3)
M
p(r,z)= Zﬁm(r, 2)am=AB(r, z), 4
m=1
A= [al,...,aM], ’I’I’lzl,...,]\47
a,=[(2), % (20+d), . .., (20 H(N-1)d)]*, )
ﬁ(T’, z) = [51(T7 Z)v s aﬂM(r7 Z)]Ta

Bm(’l’, Z) = \/ﬂe(fi%)wm(z) eXp(ifm’r - CmT') ' ©)

EmT

In (3)-(6), c(1) is the unknown complex amplitude of the j™®
source signal in the I™ snapshot, p(r, z) is the signal vector
at the VLA if a single source of unit amplitude is present at
range-depth (r, ), z is the depth of the topmost sensor in the
array, d is the inter-sensor spacing, a,, is the mode shape vec-
tor of the m™ mode, B(r, z) is the vector of mode amplitudes
for the signal received from a source at (7, z), and i = v/—1.
The mode functions {¢1(-), ..., ¥ (+)}, modal wavenumbers
{&1,...,&nm}, and mode attenuation coefficients {(1, ..., }
can be readily computed [6] if the ocean acoustic parameters
are known. We assume that € [||s;(1)|[*] > & [||sx()]|?]. for
j < k, where £(-) is the expectation operation. It is also
assumed that J < M < N, i.e. the number of sources J
does not exceed the number of modes M, which in turn does
not exceed the number of sensors N.

III. MODAL SUBSPACE AND SIGNAL SUBSPACE

Some basic concepts and properties of the data vectors and
signal vectors are reviewed in this section. The modal subspace
M defined as [7]

M = span{ay,...,ap}. @)

The condition M < N ensures that the mode shape vectors
{ay,...,ap} are linearly independent and M is an M-
dimensional subspace. It follows from (3) and (7) that

s;()eM, j=1,...,J (8)

The condition J < M implies that {s1(l),...,s;(l)} are
linearly independent under the reasonable assumption that
{B1,...,B;} are linearly independent for every set of J
distinct locations {(r1,21),...,(rs,2s)}. The J-dimensional
signal subspace Sy is defined as

S = span{s1 (1), ... ss()}. ©)
Consider the data covariance matrix defined as

R =€ (x(1)x"(1)). (10)
Let A1,..., Ay be the eigenvalues of R, and let A; > ... >
An. Let [vy, ..., vy] be the unit-norm eigenvectors of R. The
signal subspace can also be defined as [4]

(1)

Obviously, {v1,...,vs} is an orthonormal basis of S, while
{s1(1),...,s7(D)} is a non-orthogonal basis. It follows from
(11) that the total received signal s(l) can be expressed
either as the sum of J linearly independent components
{s1(1),...,s5()} as shown in (2), or as the sum of J
orthogonal components {81(l),...,s;(0)}:

Sy =span{vy,...,v;} =span{s1(l),...,s;(])}.

J
s(l) = _§;(1), where 5;(1) = b;(1)v;, (12)
j=1

L
bi(l)=> vils,(1),j=1,....,J. (13)
p=1

It can be readily shown that £|b;(1)|*> = \;, and therefore,

ENls I =€ [IIBe@IP], forj <k, — (14)
It also follows from (8) and (11) that S; C M, if J <
M, S; = M, if J = M. In practice, the covariance
matrix R and the eigenvectors {v1,..., vy} are not known.
These are estimated from L snapshots of the data vector
{x(),l=1,...,L}:

1

R, = (15)

il

L
> x()x"(1).
=1

The eigenvalues and eigenvectors of f{L are denoted by
{MLs---s v} and {V1,1,...,Vn 1} Likewise, the esti-
mate of the J-dimensional signal subspace is denoted by

gJ,L :span{VLL,...,VJVL}. (16)

‘We note that

{QI,L7'-'76N,L}g{vla"-7v]\f}7 as L — oo. (17)
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IV. EMBEDDED SUBSPACE DETECTOR
A. Embedded Signal Subspace

Consider the projection of the eigenvectors {Vir,...,Vyr}
onto the M -dimensional modal subspace M:
i, =PuvVir, k=1,...,N, (18)

where Py = A(A#A)~'AH is the projection matrix. The
set of vectors {Vi ,k = 1,..., M} is linearly independent.
Let {hg .,k =1,..., M} be the orthonormal set of vectors
generated from {qy 1,k = 1,..., M} by the Gram-Schmidt
procedure. We define the embedded signal subspace [E as

E =span{qi,r,...,dam,.} =span{hy 1,...,hprr}. (19)

Using (17), it can be easily verified that
{hiz,...,

In the sequel, we shall denote the basis vectors of E by
{hi,...,h;}, for the sake of brevity.
B. Embedded Subspace Detector (ESD)

It is proposed to conduct a sequence of binary hypothesis
tests to detect the presence of one or more signals and to
estimate the number of sources. The k" hypothesis test is

HE T =k—1,
HY:T>k, k=1,...,M.

thL}ﬁ;{Vl,...,VJ}, as L — oo. (20)

2n

For k > 1, the k™ test is conducted only if the decision in the
(k—1)™ test is in favour of 7} ~'. The sequence is terminated
after ko tests if the decision in the kI test is in favour of Hf°
orif kg = M.

The first test in the sequence (21) is equivalent to the
following:

Hp : x(1) = w(l),
Hi:x()=s()+w(l), I=1,...,L, (22)
where s(l) = Z}]:1 s; (1) = Z;’ 15;(1) is the sum of signals

received from an unknown number of sources J. Since neither
s(l) nor J is known, we propose a generalized likelihood
ratio test (GLRT) [1] based on an unbiased estimate of 51 (1),
which is the strongest component of s(I) in the orthogonal

decomposition (13). The estimate is given by
51(1) = hyhix(1). (23)

Since h; % vi as L — oo, and making use of (13), we get

J
£s1(1) = hih{" > " b;(1)v; 3 51(1), as L — oo under .
(24)

Hence, 5 (1) is an asymptotically unbiased estimate of 51 (1).
The GLRT has the form

(25)

The test statistic 71 is given by [2]

EEE R 0x0-(x()5:0) " (x0)-5100) |
= o? known
S XM (Ox()
S, (x0-50)" (x0-50)

, o unknown

(26)

If the decision of the GLRT (25) is in favour of 41, the second
hypothesis test in the sequence (21) is performed. For k > 1,
(21) is equivalent to the following:

1P x®) (1) = wh (1),

1P xW (1) =sM (1) + wH (1),
l=1,...,L; k=1,...,M. In (27), X®) (1) is the residual
data vector obtamed by subtractmg the estimated contribution

of the signals Z i 11 ;({) detected in the previous k — 1 tests
from the original data vector x(1), i.e.

k—
ZE 2,..., M,

where §;(1) is an asymptotically unbiased estimate of (1),
analogous to that in (23):

5;(1) = hjhx(1),

27)

*(k) (28)

j=1,...,, (29)

and 5 (1) and W¥)(1) are respectively the residual signal
vector and residual noise vector:

Zh )
w1 i k=2,...

We note that s (1) 3 Z xS;(1) as L — oo. On defining
X = x(!), and replacing x(/) and S n X

(1) = x(1), and replacing x(1) and 31(1) in (26) by x4 ()
and Sy (1) respectively, we get

1L ﬁ(’“ " (On ™ (1),

58 (1) k=2,....,.M (30

M, 31

o2 known

T, = B hy hH*(k)
b 1 Zl X (0 (lk) , 02 unknown
>y XM (1) (Tn—hy ) ®) (1)
(32)
for k=1,..., M. For a given threshold ¢, the probability of

false alarm Pp and probability of detection PLJ,JC in the £
test are given by

Ppy, = P(Tk > tis Hey)

Pp . =P(Ty >t HY), k=1,...,M. (33)

In (33), Pl%,k denotes the probability of detecting the k™"
source, given that J sources are present. For achieving a
constant false alarm rate (CFAR) «, the thresholds ¢, = t5 ()
are chosen such that Pp; = a.
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As stated earlier, the sequence of tests is terminated after
ko tests if the decision in the kI test is in favour of HA® or
if kg = M. The estimate of J is given by

~

J = ko. (34)

V. BARTLETT PROCESSOR DETECTOR

In the case of BPD, the k™ hypothesis test is preceded by
estimation of range-depth (7, z1,) of the source corresponding
to the k™ strongest received signal sy, (1). The estimated range-
depth (7%,2)) is used to estimate si(l). The range-depth
estimation is based on the Bartlett processor. Output of the
Bartlett processor is given by

L
Bu(r.2) = 7 3 %" (ulr )" (r2)x(),  (35)
=1

where u(r, z) is the replica vector corresponding to a hypo-
thetical source position (r, 2):

p(r,2)
402 Tl
and p(r, z) is defined in (4). The location of the highest peak
of Bp(r,z) is chosen as the range-depth estimate (71,%7) of
the strongest signal s (1):

(36)

(71,21) = argmax Br,(r, 2) (37)

Let the replica vector for a source at (71, z1) be denoted by

ﬁ1 = 11(7/’\1,/22\1). (38)
The estimate of s;(l) is given by
s1(1) = tyuf'x(l). (39)

The test statistic 77 for the first hypothesis test of BPD is
obtained on replacing (1) by §(I) in the right-hand side of
(26). If the decision is in favour of H1, we proceed to perform
the second test, and so on, as explained in Section IV-B.
The k™ hypothesis test (k > 1) for the BPD is given by

Hy :w(0),
# ) sB) (1) + wk) (1),
l=1,...,L; k=2,..., M, where

(40)

k—1
xP ) =x(1) - > §0), k=2,....M, (4]
j=1

and S (1) is the estimate of the j™ strongest signal s;(l). In the
k™ iteration, the signal vector estimates for the hypothetical
source locations (71, 21), ..., (fg, Zg) are given by

S0 (7, 203 1) = u(7y, Z,)ut (74, 2)x® (1), = 1,..., Q.
(42)

The range-depth estimate of the strongest residual source is
L

(T, 2x) = argmax §(k)H(fq,§q;l)§(k)(fq,2q;l). (43)

q€{1,....Q} 1

The estimate of the strongest residual signal s, (1) is given by

sk(l) = ﬁkﬁkHX(k) (1), where Uy, = u(7, zx). 44)
The residual signal and noise vectors in (40) are
k—1
s =s(l) - wuf's(), k=2,...,.M (45)
j=1
k—1
w0 =wl) =) alw(), k=2,...,M  46)
j=1

We note that s (1) ~ Z}]:k s;({) is a good approximation
if the range-depth estimation errors are small and ﬁf u, <1,
for j # p. On defining x(M (1) = x(1), and replacing x(1) and
51(1) by x(*®)(1) and 8}, (1), respectively, we get the test statistic
L VH v o
b X0 (a0,
L S X a0
Sy x0T (1) (LB )x ) (1)

o2 known
T, =

, 02 unknown
47)
Quantities Pr ; and Pg’ i are calculated as shown in Sec. IV-B.

VI. SIMULATION RESULTS

We considered an ocean modelled as a Pekeris waveguide
with the following parameters: ocean depth = 150 m, sound
speed in water = 1500 m/s, sound speed in ocean bottom =
1700 m/s, ratio of densities in ocean bottom and water = 1.5,
and attenuation in ocean bottom = 0.2 dB/wavelength. Values
of the array parameters are: N = 30, 20 = 5m, d = 5
m. Three narrowband sources of centre frequency f = 150
Hz were assumed to be located at (r1,21) = (3000 m, 8 m),
(re,22) = (5210 m, 28 m), and (r3, z3) = (3670 m,16 m).
The mode functions v,,(z), wavenumbers &,,, and attenuation
coefficients (,, were computed using the Kraken normal
mode program [8]. For the chosen channel parameters and
signal frequency, the waveguide supports M = 14 normal
modes. The amplitudes {c;(l);j = 1,2,3;1 = 1,...,L} of
signal vectors s; (1) were modelled as complex quantities with
deterministic magnitudes independent of /, and random phases.
The signal-to-noise (SNR) for j signal at the array is

[Is; (DI
SNR; = 10log;, ( ]J\fa2 ) (48)
where || - || denotes the Euclidean norm of a vector. In all

simulations, SNR; is chosen to be equal for all signals at the
array. The number of snapshots is L = 100. In all figures, the
probability of false alarm Ppj = 1073 for all k.

Figures 1(a) and 1(b) show plots of PB,@ vs. SNR for the
cases of known noise variance and unknown noise variance
respectively. Recall that Pé,k, denotes the probability of de-
tecting the k™ source when .J sources are present. Hence it
is desirable to achieve a high value of Pik for k < .J and a
low value of P‘Ak for £ > J. It is seen that both ESD and
BPD perform very well if SNR exceeds —12 dB and that the
performance of BPD is consistently better than that of ESD.
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0.8 Noise variance known
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_{: N =30, L =100, f=150 Hz
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06 ‘,' PFk =0.001
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e BPD, ESD
o
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Ba-8-88 =) £l
15 -10 5 0
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(a) Noise variance known.

3 sources; zz = 8m, 28m, 16m, rr = 3000m, 5210m, 3670m

0.8 ,I' i Noise variance unknown
/
H N =30, L =100, f = 150 Hz
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= 7
a !
o 7 BPD, ESD
04/t
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i
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o
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(b) Noise variance unknown.

Fig. 1: Plots of P}, vs. SNR for Prj, = 107°. Solid lines — BPD. Broken lines — ESD.
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(a) Probability of correct estimation.

(b) Probability of under-estimation.

(c) Probability of over-estimation.

Fig. 2: Estimation of number of sources by different methods when J = 3 and Prj, = 1073. Noise variance is unknown.

In Figs. 2(a)-2(c), the source enumeration performance of
ESD and BPD is illustrated and also compared with the
performance of the AIC and MDL methods [3]. Noise variance
is assumed to be unknown. These figures show plots of
probability of correct source number estimation Fr = P(J =
J), probability of under-estimation P, :AP(J < J), and
probability of overestimation P, = P(J > J). Ideally,
we should achieve P, = 1 and P, = P, = 0. Figures
2(a) — 2(c) show that BPD performs better than ESD. BPD
performs significantly better than both AIC and MDL. ESD
also performs better than AIC and MDL at low SNR. The
excellent performance of BPD is due to the fact that the root
mean square errors (RMSE) of range and depth estimation are
very low. Our simulations show that, for SNR of —13 dB, the
RMSE averaged over all sources is less than 10 m for range
estimation and about 1 m for depth estimation.

VII. CONCLUSION

Two methods of joint detection and enumeration of acoustic
sources in a range-independent ocean, viz. ESD and BPD,
were presented in this paper. The BPD is also capable of
simultaneously estimating the range and depth of each source.
Simulation results were presented to show that the proposed

detectors can achieve good detection and enumeration at low
signal-to-noise ratio, and that their enumeration performance

compares very favourably with those of two widely used
source enumeration techniques, viz. AIC and MDL [3]. Work
on the theoretical performance analysis of the proposed meth-
ods is in progress, and the results will be reported in due
course.

REFERENCES

[11 S. M. Kay, Fundamentals of Statistical Signal Processing, Vol. II:
Detection Theory. Prentice-Hall, Upper Saddle River, New Jersey, 1998.

[2] V. N. Hari, G. V. Anand, and A. B. Premkumar, “Narrowband signal
detection techniques in shallow ocean by acoustic vector sensor array,”
Digital Signal Processing, vol. 23, pp. 1645-1661, Sep. 2013.

[3] M. Wax and T. Kailath, “Detection of signals by information theoretic
criteria,” IEEE Trans. Acoust., Speech, Signal Process., vol. ASSP-33,
pp. 387-392, Apr. 1985.

[4] R. O. Schmidt, “Multiple emitter location and signal parameter es-
timation,” [EEE Trans. Antennas Propag., vol. AP-34, pp. 276-280,
Mar. 1986.

[5S] M. J. Buckingham, “A theoretical model of ambient noise in a low-loss,
shallow water channel,” J. Acoust. Soc. Am., vol. 67, pp. 1186-1192,
Apr. 1980.

[6] F. B. Jensen, W. A. Kuperman, M. B. Porter and H. Schmidt, Computa-
tional Ocean Acoustics, 2" Ed., Springer, New York, 2011.

[7]1 S. Lakshmipathi and G. V. Anand, “Subspace intersection method of
high-resolution bearing estimation in shallow ocean,” Signal Processing,
vol. 84, pp. 1367-1384, Aug. 2004.

[8] M. B. Porter, “The Kraken normal mode program,” SACLANTCEN
Memorandum, U. S. Dept. of Commerce, National Tech. Inf. Service,
Tech. Rep., 1991.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


