CGCC RADARDA UYUMSUZ FiLTRE TASARIMI
MISMATCHED FILTER DESIGN IN MIMO RADAR

Safak Bilgi Akdemir

TUBITAK BILGEM UEKAE/

ILTAREN
safak.akdemir@iltaren.tubitak.gov.tr

OZETCE

CGCC radarlarin faz dizili radarlara gore agida ¢ok
daha fazla hedefi ayrstirabildigi literatiirde gdsterilmistir.
Menzilde birbirine yakin hedefleri ayristirabilmek icin ise
darbe sikistirma  teknikleri kullamilarak yan kulak¢ik
seviyeleri diigiik o6z ilinti fonksiyonuna sahip isaretler
tasarlanmakta veya alicida uyumsuz filtre kullamlmaktadir.
Bu bildiride geleneksek radarlar igin gelistirilmis en diisiik
birlestirilmis yan kulak¢ik seviyesi filtresi CGCC radarlara
uyarlanmigtir. Ayrica kulakgik tepe seviyesine gore uyumsuz
filtre tasarim asamalary gosterilmigtir.

ABSTRACT

It was shown in the literature that MIMO radar can
resolve much more targets in the angle than phased array
radars. In order to resolve targets close to each other in
range, waveforms, whose side-lobes of the autocorrelation
function are low, are designed by using pulse compression
techniques or mismatched filters are used at the receiver. In
this paper, an integrated side lobe level filter which was
originally developed for conventional radars is adapted to
MIMO radar. In addition, a new mismatched filter design
procedure is developed for the reduction of peak side lobe
level.

1. GIRiS

Cok Girdili Cok Ciktili Radarlarin (CDCC — MIMO :
Multiple Input Multiple Output) temel o6zelligi verici
elemanlarin birbirine dik veya en azindan birbirinden
bagimsiz isaretler gondermeleridir. Bu 6zellik dalga bigimi
cesitliligi olarak adlandirilmaktadir. CGCC radarlan faz dizili
radarlardan ayiran bu 6zellik sayesinde CGCC radarlar, agida
birbirine yakin olan hedefleri faz dizili radarlara gore ¢ok
daha iyi ayirabilmektedirler. Bunun sonucunda CGCC
radarlarin agida birbirinden tamamen ayrigtirabildigi hedef
sayisi faz dizili radarlara gore ¢ok daha yiiksek olmaktadir
[1].

Agida ¢oziinilirliigiin yaninda bir radar sisteminin sahip
olmas1 gereken diger bir Onemli o6zellik yiiksek menzil
¢Oziinlirligidir. Menzil  ¢oziinirliigli  darbenin  bant
genisligine baghidir ve darbe siiresi kisaldik¢a artmaktadir.
Hedef tespit olasilig1 da radarin darbeyle gonderdigi enerji
miktarina baghdir ve darbe siiresi kisaldikga azalmaktadir.
Radar sistemlerinde hedef tespit olasiligint azaltmadan menzil
¢cOzliniirligiint artttrmanin bir yolu darbeye frekans ve faz
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modiilasyonlar1  ekleyerek  darbenin  bant  genisligini
arttirmaktir. Bu sekilde elde edilen isaretlere darbe
sikistirmali dalga bicimleri denmektedir [2].

Beyaz Gaussian giiriiltii altinda hedef tespiti i¢in en iyi
alict yapisinin uyumlu filtre oldugu bilinmektedir [2].
Uyumlu filtrenin  bir tlir 06z ilintileyici  oldugu
diistiniildiigiinde darbe tasarimi yaparken, birbirine yakin
hedefleri ayirabilmek i¢in darbenin 6z ilinti fonksiyonunun
yan kulak¢ik seviyesinin oldukga diisiik olmasma dikkat
edilmesi gerektigi ortaya ¢ikmaktadir.

CGCC radarlarda ortamda birden fazla isaret
oldugundan 6z ilinti fonksiyonu yaninda isaretlerin ¢apraz
ilinti fonksiyonlarmin yan kulak¢ik seviyelerinin de diisiik
olmasi gerekmektedir. Bu 6zelliklere sahip ¢ok fazli isaretler
iretmek igin [3] ve [4]’te tekrarlamali algoritmalar kullanan
farkli yontemler Onerilmektedir. [5]°te yine bu ozelliklere
sahip sabit genlikli bir isaretin doniigsel algoritmayla nasil
tasarlanabilecegi gosterilmektedir. Ancak burada kullanilan
yontemle clde edilen isaretler birbirine dik
olmayabilmektedir. [6]’da hedef ve kargasa ortaminin
istatistiksel 6zelliklerinin bilindigi durumda CGCC radardan
gonderilen isaretle ile alicidaki filtrenin ortak tasarimi
yapilmakta bdylece alicidaki SINR degerinin en-iyilenmesine
calisilmaktadir.

Darbe sekli tasarimindan bagimsiz olarak menzil
¢cOzliniirligiint arttirmanin bir diger yolu alicida uyumlu filtre
(matched filter) yerine uyumsuz filtre (mismatched filter)
kullanmaktir. Geleneksel radarlarda duragan ve duragan
olmayan hedefler i¢in tasarlanabilecek uyumsuz filtre tasarim
yaklagimlart [7]’de &zetlenmistir. [8]’de yine geleneksel
radarlarda uyumsuz filtre kullanimidan kaynaklanan kaybin
filtre tasarim sirasinda dogrudan kontrol edilebilecegi bir
yontem Onerilmektedir.

[ST’te ve [9]’da ara¢ degiskenler yontemi kullanilarak
alict filtresi tasarimi yapilmaktadir. Bu yontemle yapilan
filtrelerde yan kulak¢ik seviyeleri dogrudan kontrol
edilebilmekte  ve  yaklastk -50 dB  seviyesinde
tutulabilmektedir.

Bu bildiride, [8]’de geleneksel radarlar igin gelistirilen
uyumsuz filtre tasarimi  yaklasimi CGCC  radarlara
uyarlanacaktir. Bu amagla Oncelikle uyumsuz filtre
tasariminda kullanilan tanimlar ve isaret modeli Boliim 2’de
ozetlenecektir. Bildiride ayrica CGCC radarlar igin kulakgik
tepe seviyesine gore uyumsuz filtre tasarimina da deginilecek
ve isaret modeli ile matematiksel ¢ikarimlar yine Boliim 2°de
sunulacaktir. Bolim 3°’te yapilan benzetim sonuglari
sunulacaktir. Boliim 4°te ise sonuglar 6zetlenecektir.



2. UYUMSUZ FILTRE TASARIMI

M; tane verici ve M, tane alic1 elemandan olusan bir
CGCC radar sisteminin alic1 semasi Sekil 1’de sunulmaktadir.
Her alicida, Mt tane vericinin her birinden gelen isarete
uyumsuz Mt tane filtre oldugu varsayilmaktadir.
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Sekil 1 Uyumsuz Filtre Kullanan CGCC Radar Alicist

Her vericinin kod uzunlugu L olan darbeler gonderdigi
varsayildiginda m. verici eleman tarafindan gonderilen kodlu
darbe vektor formunda (1)’deki gibi yazilabilir.

T
S :[Sml SmL] (1)
CGCC radarda vericilerin gonderdigi isaretler birbirine dik
oldugundan iki farkli vericinin gonderdigi isaretler i¢in
H . _
S, 8, =0 )
esitsizligi saglanmalidir.
Uzunlugu F olan ve m. vericinin gonderdigi isaret ile
uyumsuz filtre katsayilar1 vektor formunda (3)’te oldugu gibi
yazilabilir.
T
Wy :[Wml WmF] (3)
Vericiden gonderilen igaret ile uyumsuz filtrenin k. ¢apraz
ilinti gecikmesi vektor formunda (4)’te sunulmaktadir.

H
rwmsm (k) = (Jksm) Wi (4)
(4)’te J, gecikme matrisidir. Ornegin FxL boyutunda ve k

birim gecikme veren matris(5)’teki gibi ilk k satirt sifirlardan
olusacak sekilde yazilabilir.

0 0 0

0 0 - 0 )
J, =

1 0 0

2.1. Birlestirilmis Yan Kulake¢ik Seviyesine Gore Tasarim

CGCC radarda birinci uyumsuz filtre i¢in birlestirilmis
yan kulakg¢ik seviyesi (ISL: Integrated SideLobe Level)
N-1 , M oNa : (6
ISLmtal = z rwlsl (k)| + z Z |rwlst (k)| ’
k=—(N-1),k#0 (=2 k=—(N-1)
seklinde yazilabilir. (6)’da N yan kulak¢ik seviyelerinin
diisliriilmesinin istendigi ilinti fonksiyonunun gecikmelerini
gostermektedir. Mt=2 alindiginda bu ifade [9]’da verilen (1)
nolu ifadeye doniismektedir. Bundan sonra gésterim kolayligi
acisinda M=2 kabul edilecektir. Asagidaki matematiksel
cikarimlar daha biyiik verici sayilarina da kolaylikla
uyarlanabilir. (4)’teki esitlik (6)’da yerine konuldugunda
(7)’deki esitlik elde edilir.
N-1
ISL,,, = Z WIH (Ses1) (I, )H Wy
k=—(N-1),k#0 7
N-1 "
+ Z wi' (Ji52)(Jis2)" wy
k=—(N-1)
R, ve R, matrisleri (8)’deki gibi tanimlandiginda
N-1

H  H
R, = Z Jisisi Iy
k=—(N-1),k%0 ®)

N-1

H  H

R, = Z J$5,87 Iy
k=—(N-1)

(7)’deki esitlik (9)’daki bi¢ime doniistir.
ISL

total

H H
=w; Rw, +w;" R,w, ©)

=wi' (R +Ry)w, =w Rw,
Uyumsuz filtre tasarimi problemi sartli eniyileme problemi
olarak (10)’daki gibi tanimlanabilir.

minw, Rw, oyle ki w/'w, =1, ‘lesl‘z =p* (10
W
(10)’da p, s; ve w, vektorleri arasindaki ilinti katsayisidir ve
slH s; =1 oldugu varsayilirsa | p| <lolur.
Yukaridaki eniyileme probleminin ¢6ziimil i¢in uyumsuz
filtre katsay1 vektorii, [8]’dekine benzer bigimde, birbirine dik
vektorlerin toplam seklinde yazilirsa

Wy = Ps) X0y + .+ X o B (11
(10)’da bulunan ikinci sartin dogrudan saglandigi goriiliir.
X; katsayilarin1 vektor biciminde ve &; vektorlerini matris

bi¢iminde (12)’deki gibi tanimlanirsa

X
x=| : |, U=[u1 u(F,l)] (12)
XF-1)
eniyileme problemi (13)’teki sekle doniisiir.
min (s, +Ux)" R(ps,+Ux) a3)
W

oyle ki xx =1- p?



(13)’teki en iyileme problemi Lagrange ¢arpani yontemi ile
¢oziildiigiinde (14)’teki esitlik elde edilir. (14)’te A Lagrange
carpanini gostermektedir.
(U"RU+A1)x=pU" Rs, (14)
Yine [8]’tekine benzer bigimde U H RU matrisi Ozdeger ve
dzvektorleri cinsinden U RU =VAVY seklinde yazilirsa
(14)’teki esitlik (15)’teki bi¢ime doniigiir.
V(A+ A1)V x = pU" Rs, (15)
(15)’te V’nin birimsel matris, A’nin da
A=diag(ay,...,ar) formundaki koésegen matris oldugu
unutulmamalidir. (15)teki esitligin her iki tarafi soldan V* ile
carpildiginda (16)’daki esitlik elde edilir.
(A+ AWV x = pv'U" Rs, (16)
(16)’da vix= ;c olarak tanimlanirsa ;c icin ¢dzliim
dogrudan (17)’deki gibi yazilabilir.
x=p(A+AI)" VIU" Rs, a7
(17)’de tek bilinmeyen olan A’y1 bulmak igin
o S S
X X= 5
k=1 (ak + /1) P

esitligini saglayan A’lar bulunmali, bulunan degerler
arasindan (13)’teki fonksiyonun en kiigiik degeri almasini
saglayan A secilmelidir. Bundan sonra w, vektorii

1—,02
=—t (18)

w, = ps, +Vx (19)
seklinde yazilabilir. Ayn1 islemler vericilerden gonderilen tiim

isaretler i¢in tekrarlanirsa M, tane uyumsuz filtre vektorii elde
edilmis olur.

2.2. Kulakgcik Tepe Seviyesine Gore Tasarim

Uyumsuz filtre tasarim problemini yan kulak¢ik tepe
seviyesine gore yeniden yazmak i¢in (8)’deki Ry ve R,

(N-1) (N-1)
R, = z susis Ry = z susy (20)
k=—(N~-1),k#0 k=—(N-1)
seklinde yeniden tanimlanabilir. (20)’de s ve sy
Sip =i, Sy = ISy 21

olarak tanimlanmustir. Birinci uyumsuz filtre icin yan
kulakeik tepe seviyeleri (22)’deki gibi yazilabilir.

PSL, = ‘wlTslk‘ = ‘(psl-i'Ux)T slk‘ =& (22)

PSLy;, = ‘WITSZk‘ = ‘(Plear)T s2k‘ =€

(22)’de ¢ izin verilen en yiiksek yan kulak¢ik tepe seviyesi
degerini gostermektedir ve yan kulak¢ik seviyelerinin bu
degerden kiiciik olmast istenmektedir. Bu nedenle, génderilen
kodlarmn gercek degerli kodlar oldugu varsayilirsa (22)’deki
esitlikler (23)’teki esitsizlikler halinde yazilabilir.

—-£< pslTslk + slTka <& (23)

—-£< pslTSZk +s2Tka <&

(23)’te x vektdriiniin | X |= 1—,02 kosulunu saglamasi

gerektigi unutulmamalidir.
Bu kosullar altinda yan kulak¢ik seviyelerini € degerinden
daha kiigiik tutmak icin yazilacak eniyileme problemi

SEDUMI programu kullanilarak ¢éziilebilir. Sonug olarak elde
edilen en iyileme problemi (24)’te sunulmaktadir.

. £ .
min[l 0 0]{ dyle ki
x X

| x| 4/1-p?

—pslTslk < [1 slTkU]_g}

L X PSLyj (24)
, + [e][kel-v-n.v-nlkzo

PSS < [1 _slkU:| v

£
—ps{ 3 < [1 sszUJ{ }

X PSLy;

£7[ ke[-(N-1),(N-1)
Psi $3;,< [1 _sszU]LJ

Konveks optimizasyon ¢6ziim programu SEDUMI [10]
ile (24)’teki problem ¢oziilerek en kétii 10log;, () dB SNR
kayb1 altinda en iyi PSL degerine sahip filtre iiretilmektedir.

3. BENZETIM SONUCLARI

Bu bolimde oOncelikle birlestirilmis yan kulakgik
seviyesine gore tasarlanan uyumsuz filtre benzetim sonuglart
sunulmaktadir. Benzetimlerde radarmn 32’lik Hadamard
kodlar1 gonderdigi ve hedeflerin hareketsiz oldugu kabul
edilmektedir.

Sekil 2°de N=8 icin tasarlanan uyumsuz filtrenin radar
vericisinden gonderilen isaretler ile ilintisinin gecikmeye gére
grafigi sunulmaktadir. Filtre tasarimi icin p=0.98 kabul
edilmistir. Tasarlanan uyumsuz filtrenin ilk 8 gecikmede
uyumlu filtreye gore 3 dB’lik bir iyilesme sagladigi
goriilmektedir. Ayrica filtrenin gonderilen ikinci isaret ile
ilintisi de oldukga diistiktiir.

L=32 N=8 p=098

Genlik

Gecikme (6rnek)

Sekil 2 ISL’ye Gore Filtre Tasarimi — 1

Onceki benzetim N=16 igin tekrarlanmistir. Sekil 3’te
bu benzetimin sonuglari sunulmaktadir. Sekil 2 ve Sekil 3
karsilastirildiginda N=16 i¢in uyumsuz filtre ile s, ile
ilintisinin arttig1 goriilmektedir.



L=32, N=16, p=0.98
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Gecikme (6rnek)

Sekil 3 ISL’ye Gore Filtre Tasarimi — 2

Sekil 4’te p=0.95 ve N=8 i¢in yapilan benzetim
sonuglar1 sunulmaktadir. Uyumsuz filtrenin p=0.95 i¢in ilk 8
gecikmede p=0.98’¢ gore daha 1iyi sonu¢ verdigi
goriilmektedir. Ancak daha biiyiilk gecikmelerde filtrenin
performansi p=0.98’¢ gore biraz kotiilesmektedir.

L=32 N=8 p=095
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Gecikme (6rnek)

Sekil 4 ISL’ye Gore Filtre Tasarimi — 3

Yan kulakcik tepe seviyesine goére yapilan tasarimla
ilgili benzetimde, onceki benzetimlerde oldugu gibi radarin
32’li Hadamard kodlar1 gonderdigi kabul edilmistir. Bu
benzetimde kodlarm 6zilinti degerlerini iyilestirmek amaciyla,
[9T’dakine benzer sekilde, kodlar iizerinde sahte giiriiltii
dizisiyle rastgele degisiklikler yapilmistir. Sekil 5’te p=0.8 ve
N=8 i¢in yapilan benzetim sonuglar1 sunulmaktadir. Seklin ilk
kismu filtrenin birinci isaret ile ilintisini, ikinci kismu ise ikinci
isaret ile ilintisini gostermektedir. En iyileme araligi olan ilk 8
gecikme i¢in filtrenin 3 dB’lik bir bastirma sagladigi
goriilmektedir.

Genlik

Genlik

Gecikme (6rnek)

Sekil 5 PSL’ye Gore Filtre Tasarim1

4. SONUCLAR

Bu bildiride, geleneksel radarlar igin gelistirilen bir
uyumsuz filtre tasarimimin  CGCC radarlarda nasil
kullanilabilecegi  incelenmistir.  Ayrica, kulak¢ik tepe
seviyesine goére bir uyumsuz filtrenin nasil tasarlanabilecegi
gosterilmistir.

5. KAYNAKCA

[1] J. Li, P. Stoica, “MIMO Radar Signal Processing”,
Wiley, 2009

[2] M. A. Richards, “Fundamentals of Radar Signal
Processing”, McGraw-Hill, 2005

[3] B.Liu, Z.He, J.Zeng, B. Liu, “Polyphase Orthogonal
Code Design for MIMO Radar Systems”, RadCon, 2006

[4] H. Deng, “Polyphase Code Design For Orthogonal
Netted Radar Systems”, [EEE Transactions on Signal
Processing, vol.52, pp. 3126-3135, Nov. 2004

[5] J.Li, P.Stoica, X.Zheng, “Signal Synthesis and Receiver
Design for MIMO Radar Imaging”, [EEE Tran. Sig.
Proc., vol.56, no.8, Aug. 2008

[6] C.Y. Chen, P.P. Vaidyanathan, “MIMO Radar
Waveform Optimization With Prior Information of the
Extended Target and Clutter”, [EEE Transactions on
Signal Processing, vol.57, no.9, Sep. 2009

[7] P.Stoica, J.Li, M.Xue, “Transmit Codes and Receive
Filters for Radar”, IEEE Sig. Proc. Mag., Nov. 2008

[8] C. Candan, “On The Design of Mismatched Filters With
An Adjustable Matched Filtering Loss”, IEEE Radar
Conference 2010

[9] C.Ma,T.S.Yeo,C.S.Tan,Y.Qiang,T.Zhang., “Receiver
Design MIMO Radar Range Sidelobes Suppression”,
IEEE Tran. Sig. Proc., vol.58, no.10, Oct. 2010

[10] J. F. Sturm, “Using SeDuMi 1.02, MATLAB Toolbox
For Optimization Over Symmetric Cones,” Optim.
Methods, vol. 11— 12,pp. 625-653, Oct. 1999




<<
  /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


