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Abstract—OCDMA is a promising candidate for Next Generation 
Passive Optical Networks (NG-PON). OCDMA-PON can 
potentially provide all customers with a Gb/s-class bandwidth 
upstream with inherent flexibility. Unfortunately OCDMA 
suffers from Multiple Access Interference (MAI) and various 
detection noises. To mitigate MAI we propose a novel parallel 
interference cancellation technique for incoherent DS-OCDMA 
that better exploits the positivity of the solution. The proposed 
PIC scheme incorporates this additional information into its 
structure. The proposed PIC detector is shown to outperform the 
conventional correlator detector, the decorrelator detector, the 
Linear Parallel Interference Cancellation (LPIC) detector and 
even the Linear Minimum Mean Square Error (LMMSE) 
detector. As a matter of fact, our detector achieves more than 1 
dB enhancement in SNR at 10-3 average BER for 32 active users 
compared to the LMMSE detector. This gain can be used to 
reduce the code length required to support a higher number of 
users.  

Keywords-Optical Code Division Multiple Access (OCDMA); 
Parallel Interference Cancellation (PIC); Passive Optical Network 
(PON); Multiuser Detector (MUD). 

I.  INTRODUCTION 
Demand for broadband services has been promoting the 

rapid growth of optical access systems.  PON provides a 
solution for optical access networks and thus makes it possible 
to share a part of the infrastructure across multiple users [1, 2]. 
PON architecture is based on sharing the time of a single 
wavelength among multiple users.  

OCDMA is a multiple access technique, in which the 
signal is coded in optical domain. It provides sharing a 
wavelength between multiple users by creating multiple sub-
channels. This is very appropriate for access and metro 
networks. OCMDA-PON provides a large dedicated 
bandwidth to each user and asynchronous transmissions where 
synchronization between OLT and ONU and between ONUs 
themselves is avoided. OCDMA reduces the packet delay 
observed in Long Reach PON (LR-PON) over 100 km and 
more because of the tell and go inherent protocol [3]. 
Furthermore, burst and packetized traffic give advantages to 
OCDMA.  

In OCDMA systems, there are two basic detection 
schemes namely coherent and incoherent. In coherent 
detection, the codes are bipolar and the system is phase 
sensitive. On the other hand, in incoherent systems the codes 
are unipolar; and therefore the system is phase insensitive and 
consequently detection requires less complexity. This is in 

addition to the fact that unipolar codes were intensively 
studied in the literature and widely used in practice. However, 
unipolar codes are quasi orthogonal codes and their 
performance can be significantly reduced by MAI as the 
number of user increases.  

MAI is an important factor in the system performance and 
restricts the system capacity [4]. In practice, MAI is 
introduced in multi-access systems due to the inability to 
maintain complete orthogonally between users’ signature 
sequences. The Conventional Correlation Receiver (CCR) is 
optimal only for the single user case in Additive White 
Gaussian Noise (AWGN) channel. One advantage of the 
correlation receiver is that it allows the possibility of all-
optical processing and simple implementation. But on the 
other hand, it does not make use of the information about 
other users to reduce the disastrous effect of MAI. As a result, 
the performance of the system deteriorates rapidly with 
increasing number of users [5]. 

To support many simultaneous users with good 
performance, a low MAI is needed. This can be done using 
very long optical codes, that can be obtained through the use 
of ultra-short pulses and therefore a very large bandwidth is 
required. This imposes a real challenge to the speed of 
encoding and decoding hardware. To alleviate such challenge 
and maintain good performance, one solution is to mitigate 
MAI with Interference Cancellation (IC) techniques. The 
simplest IC detector consists of putting an Optical Hard 
Limiter (OHL) in front of the CCR [6]. The OHL is a 
nonlinear fundamental technique for upstream traffic in PON. 
The main problem with the OHLs is that, once the received 
energy for single chip duration is limited, the assumption of a 
linear signal model becomes inappropriate and therefore the 
possibility of using interference cancellation becomes more 
tedious. 

Multiuser Detection (MUD) or joint detection is any 
method or technique that exploits the knowledge of the 
spreading codes of users other than the desired user to enhance 
the quality of its data estimates [7].The best solution in terms 
of performance is achieved by the Maximum Likelihood (ML) 
detector. However, the computational complexity of the ML 
detector is exponential in the number of users and it is known 
to be NP-hard [7]. Hence, suboptimal detectors such as the 
decorrelator and the LMMSE detectors have been proposed 
[8]. These detectors exhibit a computational complexity in the 
order of O(K3), where K is the number of active users. Other 
suboptimum multiuser detectors that operate on the output of 



CCR and exhibit less computational complexity (typically 
O(K2)) such as the Parallel Interference Cancellation (PIC) 
and Serial Interference Cancellation (SIC) detectors have been 
proposed [3, 9]. 

One of the deficiencies of the current IC detectors 
proposed in the literature is that they neglect the presence of 
the AWGN and therefore they may not work properly in 
practice. As far as we know the only PIC detector that takes 
into consideration the AWGN is the one proposed in [10]. 
However, the optimal weight used in [10] to correct the bias is 
not trivial to calculate, which renders this scheme impractical.  

In this work, we propose a novel PIC detector that takes 
into consideration the background AWGN and exploits the 
positivity of both the solution and the spreading codes to 
enhance the BER performance of the asynchronous OCDMA-
PON. This PIC detector, that we call here the Projected PIC 
(PPIC), forces the positivity of the solution at each stage by 
projecting the solution onto the subspace defined by the 
positivity constraint. This approach enables correcting most of 
the errors that are caused by violating the positivity constraint, 
i.e. due for example to the negative values of the AWGN. As 
it will be shown in the simulation results, this detector 
considerably improves the system performance compared to 
the CCR, decorrelator detector, the LPIC detector and even the 
LMMSE detector that is considered as the optimal linear 
detector.  

The rest of this paper is organized as follows. Section II 
describes the system model for the OCDMA-PON. Section III 
introduces the PPIC detector, and finally, numerical results are 
presented in section V, and conclusions are then given in 
section VI. 

II. SYSTEM MODEL  
An OCDMA system with K users is considered as shown 

in Fig.1, with user 1 arbitrarily chosen as the desired user.  In 
OCDMA transmission system model, each user encodes the 
laser pulses to transmit one of the predetermined sequences. 
The signal processing at the receiver depends on the type of 
detection used. We consider an incoherent, DS-OCDMA 
system, in which users apply On-Off Keying (OOK) 
modulation to transmit binary upstream data via optical fiber 
tree. The PON, which possesses a physical point to multipoint 
topology, has many benefits stemming from its passive power 
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Fig. 1: System model for the Asynchronous upstream OCDMA-PON 

 

splitter based Optical Distribution Network (ODN) [1]. For K 
users, a PON requires a single transceiver at the Central Office 
(CO). 

At the OLT receiver, information is converted into 
electrical signals by employing a photo-detector. In Fig. 1, 
each user transmits binary information }1,0{∈kb for 

.,...,2,1 Kk = by either transmitting nothing 0=kb  or 
transmitting a signature sequence ( 1)k kS b = . Each active user 
will be identified by one of the OOC sequence codes. The 
latter have good auto- and cross correlation properties which 
enables effective detection.  

Considering Optical Code family as Ф (N, w, λa, λc), where 
N is the code length, w is the code weight (i.e. the number of 
“1”s in a block of length N), and they satisfy the correlation 
properties for any code sequence

i jS S ∈Φ . Cross-correlation 
between the codes is defined as: 
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for any integer ],0[ Nk ∈  where iS  and 
jS  are members of the 

code family and  ji ≠ . The autocorrelation is given by: 
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for any integer ],1[ Nk ∈ , where λa is the maximum out of 
phase autocorrelation of a code sequence, and λc is the 
maximum cross-correlation of a code sequence with any other 
code in the set.  

The bit period is denoted by Tb, the chip period is Tc with 
the relation N=Tb/Tc called the spreading gain. If )(l

kb  is the 
binary data of the kth user for lth bit in the frame, then the 
symbols’ sequence of the kth user; bk that we assume 
independent and identically distributed (iid) can be written as: 
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Moreover, the spreading waveform can be written as:  
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where )(tψ is the chip pulse shape of duration cT with 
1)( =tψ . For simplicity, we consider rectangular pulse 

shapes with unit amplitude , that is: 
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Its discrete form is denoted by 1
0)}({ −

=
N
lk ls , where }1,0{)( ∈lsk . 

The modulated signal of the kth user is 
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where the signal amplitude for user k is kA . Finally, the 
baseband representation of the received OCDMA signal after 
incoherent reception is given by:  
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where kτ : is the relative delay of the kth user and n(t) is 
AWGN with zero-mean and variance σ2. 

As the OCDMA channel introduces MAI, different 
techniques of mitigating the effect of MAI result in different 
multiuser structures. In this paper, we address symbol 
asynchronous system in which all delays are multiple of the 
chip period. 

In order to simulate our proposed interference cancellation 
technique for upstream OCMDA-PON system, we introduce 
the discrete time model for the asynchronous CDMA AWGN 
channel as: 
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where b is the {MK-by-1} vector of 0 and 1 symbols formed 
by users’ data. S is the }))(max{( 1 MKbyMN k

Kk −−+ ≤≤ τ   
matrix of the spreading codes. M is the number of symbols. 

ks : is the {N -by-1} spreading code sequence of the kth user. A 
is the {MK-by-MK} matrix of received amplitudes obtained at 
the output of the asynchronous channel. Matrix A is a diagonal 
matrix of received signal amplitudes. n is the 

}1))(max{( 1 −−+ ≤≤ byMN k
Kk τ  vector of i.i.d AWGN. To get 

more insight about the structure of these matrices, see [11]. 

In a purely asynchronous CDMA system, the number of 
symbols M within one data packet is very large. Actually, each 
user activates and deactivates its terminal independently from 
each other. Thus, it is not practical to assume that the whole 
received signal r would be processed in a receiver. Therefore, 
a finite sliding processing (observation) window model will be 
developed. The received signal will be processed using a 
sliding window of length PW chips and overlap V chips where 
PW and V are defined as: PW = )(max1

k
KkWN τ≤≤+  and 

)(max1
k

KkV τ≤≤=  where W is the number of symbols within 
the processing window (the length of the processing window 
counted in terms of number of symbols). In doing so, it is 
better to buffer the received signal r in a matrix Q, 
where 1 2 b B=Q [q q ... q ... q ]  of dimension {PW-by-B} where 

bq  is a {PW-by-1} column of Q. For simplicity and without 
loss of generality, we use r instead of qb in all subsequent 
equations.  

OOC can be generated using optical delay lines or optical 
switches [12, 13]. For the most widely used case of λa= λc=1, 
the number of codes in the set is upper bounded by: 

 ⎣ ⎦⎣ ⎦wwN /)1)(1( −− . (9) 

III. STATISTICAL APPROACH TO SIGNAL DETECTION 
As accurate information about statistical properties of the 

noise is available, ML method can be easily applied. A 
particular case is the Least Square (LS) method which is the 
traditional starting point of the classical estimation and 
detection theory [14]. 

The problem of optimal MUD can be stated as follows: 
given the statistic yMF from the output of the CCR, also known 
as the Matched Filter (MF) detector,  

 MF = + = +Ty S (SAb n) RAb z , (10) 

Find an estimate of the transmitted bit vector b that minimizes 
the probability of error, where R is the correlation matrix and 
z is the noise at the output of the MF. 

The probability of error is chosen as the optimization 
criterion since it is the most important criterion for measuring 
the efficiency of digital communication system. Assuming that 
the occurrence of 0 and 1 is equi-probable, the optimal 
detector is the ML detector. It is well known that the set of MF 
outputs given by the vector yMF is a sufficient set of statistics 
for the detection problem. The ML detector decides based on 
the following rule: 
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L
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b b , (11) 

where ( ) ( / )
MF MFL f=y b y b represent the likelihood function and 

( / )MFf y b  denotes the density function of yMF conditioned on 
b. As the likelihood function is the product of a very large 
number of factors, so that it is convenient to take the logarithm 
of this function; moreover, if we consider the negative 
logarithm (the so-called neglog) the maximization problem is 
transformed into a minimization one. Therefore we introduce 
the functional [14]: 

 ( ) ln ( )
MF MF

J A L B= − +y yb b  (12) 

where A, B are suitable constants that can be introduced in 
order to simplify the expression of the functional. Since the 
neglog function is strictly convex, the problem is equivalent to 
the following one: 
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In the case of additive white Gaussian noise, with 
statistically independent components, all having the same 
Gaussian distribution, with zero mean and variance 2σ , that is:  
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the statistical model of the detected data is given by: 
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And expected value for MF output is given by: 



 ∫ == SAbbrrr dypE );()(  (16) 

The ML criterion is based on selecting the input bit vector that 
minimizes the Euclidean distance between the transmitted 
vector and the received vector, that is [15]- [16]:  
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where 2
.  denotes the usual 2-norm and Ω  denotes a set that 

can be convex or nonconvex.  For example, in the 
conventional ML detector Ω  is nonconvex and defined as 

K}1,0{=Ω  however, for the decorrelator detector, Ω  is 
convex and defined as KR=Ω . 

IV. PROJECTED PIC 
Non-coherent systems have the property that all signals are 

positive. This information can be incorporated into the ML 
problem above by adding this information as a constraint, that 
is setting .KR+Ω =  the problem is reduced to the following 
convex optimization problem: 
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The Projected PIC iteration (p+1) is defined by:  

 [ { }]MFP α+
Ω= + −p 1 p pb b y Rb , (19) 

where ΩP  is the projection onto KR+  and α  is defined as a 
fixed step-length in the descent direction: 

 ( )P P
y MFJ−∇ = −b y Rb , (20) 

It is provided that, if KR+∈0b  and α  satisfies the condition 
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where maxλ  is the maximum eigenvalue. Then, for any initial 
guess KR+∈0b , the estimated data pb  converges to a solution 
within the convex set KR+ .  

The received signal is first applied to a bank of MFs and 
then passed through a set of IC units. The PPIC detector is 
similar to the LPIC detector except that a projection operator 
defined by: 

 },0max{)( xxP =Ω , (22) 

is applied to the solution vector component-wise at each stage.  

V. NUMERICAL RESULTS AND DISCUSSION 
In our numerical simulation, OOCs of the set Ф (511, 3, 1, 

1) are used. There are 85 distinct codes available in this set. 
The impairments considered here are MAI and thermal noise. 

Other types of noises like Poisson and dark current are 
ignored.  

Five different receiver structures are considered. These are 
the CCR, decorrelator receiver, the LMMSE receiver, the 
LPIC receiver and the PPIC receiver. More details about these 
detectors can be found in [17]. 

All these detectors are simulated in asynchronous Optical 
CDMA system. We consider perfect power control with an 
optical intensity equal to 110. The last stage is hard limiter with 
threshold value equal half.  

First, we investigate the effect of increasing SNR on the 
BER performance and depict the results in Fig. 2. As expected, 
the LMMSE detector achieves the best performance while the 
CCR achieves the worst. The reason is that the CCR performs 
no MAI reduction while the LMMSE reduces MAI but at the 
same time reduces the noise enhancement effect.   

The performance of the decorrelator is close to that of the 
LMMSE detector however it is slightly worse due to the noise 
enhancement effect. 

 
It can be easily seen that the PPIC detector performs better 

than all other detectors especially at high SNRs which is due 
to the non-negativity projection embedded within the PIC 
detector. It is quite surprising that the proposed detector 
performed better than the LMMSE detector though it does not 
need the noise information like the LMMSE detector.    

Next, we investigate the average BER versus the number 
of PPIC stages and depict the results in Fig. 3. Both the PPIC 
and LPIC detectors need around 5 stages to converge, 
however, the PPIC detector converges to a BER level that is 
below that of the decorelator and LMMSE detectors. As it is 
shown in Fig. 3, the PPIC detector inherits the slow 
convergence behavior from the LPIC detector, and therefore it 
needs the introduction of a relaxation parameter to accelerate 
its convergence speed. This issue will be tackled in future 
papers.  

Finally, the system capacity expressed as the average BER 
versus the number of users is depicted in Fig. 4.  

 
 

 
Fig. 2 Averaged BER vs. SNR 



 
Fig. 3 Averaged BER vs. number of stages 

 
Fig. 4 Averaged BER vs. number of users 

The average BER for CCR deteriorates very fast as the 
number of users increases. Here as well, it is clear that the 
average BER performance of the PPIC is better than that of 
the other detectors. 

VI. CONCLUSION 
OCDMA is one promising candidate for the NG-PON and 

will provide a lager dedicated bandwidth to each user. 
However, its performance is severely limited by MAI. 
Therefore, efficient interference cancellation detectors are 
needed to alleviate the undesirable effect of MAI. A new 
improved PIC detector that exploits the positivity of the 
system is proposed to mitigate the MAI. Simulation results 
indicate that the proposed PIC detector outperforms the 
conventional correlation receiver, the decorrelator detector, 
the linear PIC detector and surprisingly the LMMSE detector. 
Future work includes investigating relaxed versions of the 
proposed PIC detector and testing other coding schemes.  

VII. AKNOWLEDGEMENT 
This research is funded and supported by The National 

Plan for Science and Technology (NPST) program by King 
Saud University, Saudi Arabia, Project Number 09-ELE857-
02. The authors acknowledge Prince Sultan Advanced 
Technologies Research Institute (PSATRI) and KACST-TIC 

in Radio Frequency and Photonics (RFTONICS) for accessing 
their facilities. 

REFERENCES 
[1] E. Wong, "Next-Generation Broadband Access Networks and 

Technologies," Lightwave Technology, Journal of, vol. 30, pp. 597-608, 
2012. 

[2] S. Yoshima, et al., "10G-TDM-OCDMA-PON systems," in 
OptoeElectronics and Communications Conference (OECC), 2010 15th, 
2010, pp. 724-725. 

[3] Y. Tanaka, et al., "100-km uplink transmission of 10G- and 1G-ONU 
co-existing TDM-OCDMA-PON system using dual-rate burst-mode 
receiver," in Optical Fiber Communication Conference and Exposition 
(OFC/NFOEC), 2011 and the National Fiber Optic Engineers 
Conference, 2011, pp. 1-3. 

[4] A. O. m'foubat, et al., "Multiuser interference cancellation in a passive 
network with PON-OCDMA uncontrolled power," in Ultra Modern 
Telecommunications and Control Systems and Workshops (ICUMT), 
2011 3rd International Congress on, 2011, pp. 1-5. 

[5] J. A. Salehi and C. A. Brackett, "Code division multiple-access 
techniques in optical fiber networks. II. Systems performance analysis," 
Communications, IEEE Transactions on, vol. 37, pp. 834-842, 1989. 

[6] T. Ohtsuki, "Performance analysis of direct-detection optical 
asynchronous CDMA systems with double optical hard-limiters," 
Lightwave Technology, Journal of, vol. 15, pp. 452-457, 1997. 

[7] S. Verdu, "Multiple-access channels with point-process observations: 
Optimum demodulation," Information Theory, IEEE Transactions on, 
vol. 32, pp. 642-651, 1986. 

[8] S. Verd©ð, Multiuser detection. Cambridge ; New York: Cambridge 
University Press, 1998. 

[9] T. Eltaif, et al., "Analytical comparison of optical code-division 
multiple-access systems with and without a successive interference 
cancellation scheme using modified prime-sequence codes," SPIE, 01 
Sep 2008 2008. 

[10] A. Okassa-M'foubat, et al., "Parallel interference cancellation in DS-
CDMA optical networks using bias compensation," European 
Transactions on Telecommunications, vol. 20, pp. 564-571, 2009. 

[11] Abdelouahab Bentrcia, “Linear Interference Cancellation Structures in 
DS-CDMA Systems”, D.Sc, dissertation, June 2008, Batna University, 
Algeria 

[12] P. Prucnal, et al., "Spread spectrum fiber-optic local area network using 
optical processing," Lightwave Technology, Journal of, vol. 4, pp. 547-
554, 1986. 

[13] F. R. K. Chung, et al., "Optical orthogonal codes: design, analysis and 
applications," Information Theory, IEEE Transactions on, vol. 35, pp. 
595-604, 1989. 

[14] F. Benvenuto, et al., "The study of an iterative method for the 
reconstruction of images corrupted by Poisson and Gaussian noise," 
Inverse Problems, vol. 24, p. 035016, 2008. 

[15] M. Piana and M. Bertero, "Projected Landweber method and 
preconditioning," Inverse Problems, vol. 13, p. 441, 1997. 

[16] F. Benvenuto, et al., "Nonnegative least-squares image deblurring: 
improved gradient projection approaches," Inverse Problems, vol. 26, p. 
025004, 2010. 

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

  /CreateJDFFile false
  /Description <<

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

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


