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Abstract

GNSS receiver which uses the weak satellite signal is very vulnerable to the intentional jamming or
non-intentional electromagnetic interference. One of the best method to overcome this disadvantage is to use an
adaptive array antenna which has the capability of beamforming or nulling to the certain direction. In this paper,
the performance of spatial adaptive null pattern control algorithm of 5 element array antenna is analyzed. A
control algorithm which is designed in the 5 element array antenna is OPM(Output Power Minimization) which is
eliminating the correlation characteristics between a reference antenna and the others. This algorithm can be applied
effectively to the satellite navigation’s CRPA because the satellite direction is not considered and GNSS signal
power is below the thermal noise. The feature of the OPM algorithm is analyzed and the performance is compared

with other null pattern control algorithm.

Keywords : GNSS($]/d&% A=), Adaptive Array antenna(Z-5-8] €2, Beam Pattern Control(F) 8/+374), OPM
(Output Power Minimization)(Z3 & 43})

1.ME qe AAT AN HAAFHoE HAE3tr] "ol A4
A FA1deo] -130dBm AEZE A FEjol A WA

% 2thme] FAE 94S AESE ONSS £4 aht ARt At wepq omAHel ARasy

T 2010 129 209 H5~20109 2€ 4Y AAEA
* a9 A4 (ADD)

** Zstal(Chungnam National University)
AAAA} <5 FHahnseung@add.re kr)

)

HI O =2l ZHEAIE T} SHElUel] A8 A A ¢
AAEE oAl o]2jdt AHIAEE FES)
AN =LAl 37kA9) Tl%o] AE T ], AW
T M A9 wdEUE o] 8ste YEeltt
T oajdeteut 7€ o8 M9 ElementES A3+
S dste AEE TEANAY 98A e

BAsE AHATIE Zleelth ©] Zlee avbol

2

it

St A e 71483 A Al13E A& (2010 4€9) /313



O]‘:}. TLH 7]E atﬁﬁ ARANEE ARHo=R
AAL + e AsA= 7]€i"1 AlZrg g o] ATF
(Adaptive Transversal Filter)9} F34=9<99] OFFT
(Overlap Fast Fourier Transform) 5| W2lo] &)
o AR 7]E2 GNSS 41719 4
A= 7]3&, oAb A A
Vector DLL 714, Velocity aiding "W2]2] 7323 7]
, UQ HIoTHE ol&ste 232 2 ASZEY 7=
o2,
2 =dAe Fue Aol 7}1} Eﬁrx—‘]oi
N&E F J= wWEtEH U Aol dadgEs o
3, 53] 544 @] ELEH U J‘Zl 1S HJHE*
Aol daugFs AR A Ao °}7ﬂ%—3—
2 2] 4 3HOPM : Output Power Minimization) 7]%
574 <HY ElementE: 7IEAIS R 7HE ke F/‘r
QFElL} Elemento}e] F#H54S AANT= dugs
oltf*”. o]2)3 OPM Y:e|E9] duel Alo] %L
e} g eFd vaste] EA4gt)

01[1 wy et

e
In

2. HHHOHEIL} T =

v detelvte] As 2 QHElY Element 7RG 3 Hl
Ao wel 7]EA o2 -k o]EA o= tH U
22+ AAF7E N o, ANHS 7tsd AW e
N-12 &&A Aok =g v x]geol ot dxFE A
ULA(Uniform Linear Array), ZA8<] URA(Uniform
Rectangular Array), €13 <] UCA(Uniform Circular Array),
Y532l SRCA(Single Ring Cylindrical Array) °] &
At B =RlAE 2~ AAsE AT &

new 7hg3 2 271§ 1uste Fig 13 22 5
ﬁ\_x} 4E wjgtEHUE gtk @A GPS L1 B
L2 Y3 GLONASS LI tigde Fa3k7] 9lsiA
Stacked Microstrip Patch Fe]Z 7 slHc} <HeEU
Element Alo] Z+A =3 FQ A Q2421d, Mutual
Coupling ¥ 34 7ls 992 udse] gutzdog
de] A8EH= ‘ﬂ'J]rZ}(?\/Q) A 2 AU
Mutual Coupling> <17t <telvhe] J3Fs wrol 7}
2 AR5t 047]515 Qe 54321, dA) -15dB
oJste] MAALNES ZEal itk o]2 gk Mutual Coupling

314/ =AM 371588 A A3 A25(2010d 49)

$OO00mm

3. OPM &g

EREP

7} OPMYmEIE A7

5221 s EdEvrY] AYs daElE
OPM& =4 <lE|Y} ElementS 2
E} ¢HElU Element9}o] AAEAS A
FHasA 7l daEFeltt olH s AYulE
= F3A] YAAAT &4
9} o] opgmE H
g oz A

r\-> I

o

v

S ES
e g

o]

Array element

5x12bit [
@- N
oe OPM 2 102I15
0.0 L

Fig. 2. 52Xt & o otE|Lt



527 wjEtEivte] I3 Ag dHE Ao dugFE AeeA

= QteElv &xtel QlEE L=
RFEA  S24MHZz9] ;ﬂ‘r-ﬂrfFi wE 5
DHES QA E7 Y, OPMYTLE]Z
b reElU AAFe] 715 X](Weight Vector)?}F A2
g8 1Q Az FaiRtk 7HEA7E FaAK 5

a2l % 2bit Level2 ZA o] GNSS
719] % 17101] A3 Hgdd

OPM €125 EXTS f(w)elA
] xﬂfﬂ&aoﬂ wE 2 f(w)o] H
%] & 3l (Constrained Optimization) &4 2

H

rzjzmgﬁz

H
=
2]

9

)

min f(w) subject to g(w)=0 1)

olyg HAs| &A1Y sl Lagrangian®] Stationary
A ol 349 Lagrangian multiplier2 T3 4 A
ol MA 4 (1) Lagrangiang 78 thS 524
)9} #31, ©]9] Stationaryd ] Lagrangian multiplier
Ae 74 )% 2ok

L(w,A) = f(w)+Ag(w) @)
V. L(w,,4,)=0 3)

5220 wjgtEve] 1Q Adeld SAHEE dF
e x=[x, %, x, x, x;]' 2 A5}, Weight vector w
o) AFEAL B F4 @9k 2ol Feldh

Cw=c 4

&]7]A] CE= constraint matrix, c= constraining column
vector®] Tk wlAtEILe] EHL f(w)=w'xo|EE
9] Power 7IHX= T 4] (59 2T

Output Power = E|:|WHX|2:| =w"Rw Q)

4714 E[Je 711, R=E[x<" ] 1 Conjugate
transpose®|th. A F7HA] HoH HFZHA E2 9] Power
g HAgA7e HAEH ZAE el v 4 (6)
7 2.

min w”Rw subject to Cw =c (6)

w

wRw®) 3|Z T3}7] 98X, Lagrangian X Gradient
< ARk =4 (1), @) 2, HHO Weight
vector wo= T2 (9)¢} Zo] AAkdEH

L(w,A)=w"Rw+A(Cw—-c) 7
V., L=2Rw+AC=0 ®)
w,=-AR"'C/2 )

Lagrangian mult1pher~ 1:]»3— 2] (10)3} o] Aargch

A =2(CR'Cye (10)

wrelr] #H 2 9] Weight vector w9} vl gt e &
8 Power P= 72 (11) 2 (12)¢} 2o] Aat=d.

w, =R'C” (CR%CH )710 (11)

=M (CRiICH)_IC (12)

HjEtE U] AR YS dngFL VRHSE 9§
HAs fF=As wE2n, 24 7 A= =
F ATk AvAe JEaiy FH9E rRe S F
A F2 @A EANEHZEHeRE o5
S HESF17] 913 Steering vector eE I3 Weight
vectorE Al4HsH= MSIR(Maximum Signal to Interference
Ratio) ¥4 O]U} Beamforming ®2]91 MSIR®] Weight
vectore 2 (13)% o] AXt=th

Re
° efR e 13

gio] LMS(Least Mean Square) %_L_T’_E] Zo o3 &9
S FHA3BIES Weight vectors

PR AR =R FE AT OPM

dyglFoez Az F2

AL el 7)1 &8 8 ] A3 A2E (20100 49) /315



o] 4w

"w=1 (14
714 6=[10000]" ot} waE w =

[Lwy oy w] o] BEdl, 59 249 J5E 7F

o7 gg 2ax9 A5ES Fu5EHE AANNE
Y12 F OS2 Sidelobe canceling?} FAFSICE  #HZ<
Weight vector= Th-3} o] T HE T

-1
RS
W, =t (s)
e FmAFe APIFE TsA won,
GNSS 91457 AHLSRHIE v 7] upo]
AYPHE AguaiEtel Ao AgY &
1.

L. OPM &112|& &4

wjstEe 4] vlok AuAEE ofe] RFG
AdalA FPHo = A str] vl AEERE Gain,
I/Q Phase, Time delay, Element phase center 52| X}°]
(Channel Mismatch)7} EA)3}aL, ¢tely} 42 Alo]7}
7127] W&ol Mutual coupling &2/} LAYgich E
oM olH3t x50l OPM dargFol vAl=
GFe THI WAAEL 1Q YHS Ao o
U 22 3 RFE9] Gain % Phase x}o]ol] &JafiA]
WAL g oz wASW 08 44 (167
da=3

X=Dx (16)

o]714 DE 5x5 Diagonal matrixo]il AWHA {4
diy=1°1ty. & 943 Vector?] Amplitude®} PhaseE W
A71e Bag 3ol FaZh ol 4= Vector®] 4

dABe g o] FHA:
R=E[5x"]=E[(Dx)-(Dx)" ]

=E[D-x-x”-D”]

=D-R-D" an

9 42 (17)& OPM &118]E2] Weight vectorol] o

316 / =AM 371588 A A3 A25(2010d 49)

Y5k kst Lol waEwr

i

h

0:R_15:(D”)_IR_ID_15:(D”)_IR_15 (18)

Hjateivte] HE =2 A'd Mismatcholl <)
5

WHEgE 9 F4 (18)9] Weight vector?t P S F3
2HO0E s 4 (199 2o] xdd
j=wl-x=((D") 'R 15)
:5 ( )TX
19
_, 19)

= A2 Mismatcholl 23] GainZ} Phase’} W= A
A 24T Zh= § Vector 540 Qs8] HFZF < &
< A'd Mismatch®] <dgFo] s giA €t A
Mismatch &-E-oll 4 Time delay= GNSS F217]o A <]
X Q2} fHkQe lo] T3, Element phase center X
Beamforming*] Steering vector 2 XS &A1t}

Mutual coupling A'd Mismatch®] Gain?} Phase %3%F
= BA% WA FAFHA JErd 4 9o, Mutual

coupling matrixol] ]3] 4= (20)7} o] AAtHETh

X =Mx (20)
Y S o] 83l Weight vectors TobH T

T2 21 o] ALtEh

w,=(M)" R (M") 'S @1

9 2o & 4= 94%°] Mutual couplinge Steering
vectoroll F3H= § VectorS WHIAIZIH, T3 Weight
vector®] gaind} phaseE WP AIZITE wElA Mutual
coupling® OPM ¥rg]Zol| kS mx|m, Uukz A}
o=z d#R -15dB Z I ©]’Fe] Mutual coupling 3
TS v F] AlEd o]l o3 A gt



s} wlgerEte) F3F 7

Spread spectrum 402 FFEIL GNSS 2417104
’$#3k(Correlation Value)S A Z3te $A34s AVE
=%ty mEbd o Fig 39 2ol dAFE, A4
Az, AMASE AT F ujgtEy 9 daels

BHY 5 S A

= T Az Fag A71E

SNR

Thermal noise NG
generation i

Satellite

generation Modeling Repllca
+Error Signal
\Generalion

/)

Jammer
generation

Fig. 3. OPM 212|& AlZo|d &4

AN S E B 30dB INO| 27 AHE HAQs}
93 o}g Fig. 4 ¥ 5= OPM ¢xg|Eo] 533 &
o] vjEetE|Y Gain Pattern®} Ims FE3F HAIAIS 0]
o ARNAS WBEEeZ o]50] FoQlal Ichip delayl
mret A 2eko g el vEhdS ¢ & AUth
olu] SNR2 16dB A=o|t}t. A™WAE7} 10dB N 34
= o), AFAF] Peaks ggomz o)uo

PANCIES
= T
IS gL 20dB A= A= & & Aok

=

Sat correlation simulation

SNR: 16.00

0 30 40 5 60 70 8 9 100
Delay(1chip=25)

Fig. 5. &hztgt

Lt &2 0|5 HEEAN
Wi ddE Y AR AE RFAES 4 e sE
T =717 g2k o]H 3 ¥ Gain mismatch

©
o

3 G gofstr] ffsl STHIHT AlEdeld 2
¥} Gain patterne '€ Gain mismatch7} $1= Fig. 4%}
2om, A#zke] SNR &3 15.3dBE HIS=s}th

Table 1. 2" Gain A&
EnYNG 1 2 3 4 5
GaindB) | 0 6 2 | 6 | -14
5 o £
£} o 0 2 30 g:e'amscnmp:z;w 0 80 %0 10
Fig. 6. o|= &4t Fig. 7. Abatgr
ch xig AR ASEM
FHAZ AlEHolAg IJE2 AE7t VQ phase

[e]
mismatch ©]t}. Bty &318]EL PhaseS Ao
ste] AYAZTE AAAI|EZ o238t Phased] FEF
ZQ3}t}. Phase mismatch FE3F 1 dgFo] A= =)
olZ] Table 29} 7] PhaseE A3t AlEF o]As}H
Aot Gain pattern 12 9] phases B34 ¥ =

& = Atk ojw AHZEY SNRE 15.6dBE AHAS
£ AE3] AASASS & 5 UTth

Table 2. z{E2 Phase A%

A=K} 1 2 3 4 5
Phase(deg) 0 10 20 90 -180
x10° Sat correlation simulation
)
.
L
P
130 ‘% °
|35 4
X
! = ) ) oy o 10 20 % 4 s e 70 8 9 10
Delay(1chip=25)

Fig. 8. ol= &4 Fig. 9. &hztgt

A e 71483 %] A13E A23(20109 4€Y) /317



SEE A
[S1 =N
OOl__-ll

2. Mutual coupling

A Qtelvte] Jaks whol A
o FrMHoz AE7E AYEHE
coupling®. = Ao Et} ©]# ¢ Mutual couplings
0)7} 22 Matix FENE ANTE A7)0, A=
o2 =449 4 9tk Mutual coupling L2 24AE 11
#ste] OPM € EFS AlEHIAsIE S, Fig. 10
& ol oz ZAF Mutual coupling matrix(%F -15
dB)$} vi-$- 73 Mutual couplingS 123+ -10dB 2
-3dBY o e vERd Ao|th

S8 A ol
HA Mutual
/“/\1

x10° Sat comelation simuation x10° Sat comelation simation

H
£yt SNR: 1566

Signal power

o
8|
7
6|
5 SNR: 1585
4
3
2
1

0 10 2 % 4 0 & 70 8 0 10 0 10 o % 4 % s 70 8 % 00
Delay(1chip=25) Delay(1chip=25)
10 Sat conation simulation 10 Sat coniation simuation
10 5
8 4
5 Swiun 3 ewina
o s
4 2
2 1
0 10 2 % 4 % & 70 8 % 10 0 10 2 % 4 % @ 70 80 0 10
Delay(fchip=25) Delay(fchip=25)

Fig. 10. Mutual coupling AIEIA] AFEEZE

AlEgold A ¢F -15dB WEE =
coupling matrixE ©]-8& 79 SNR Z2A g3Fo] A9
Sl ey, -10dB Mutual couplingS -85} SNR 1dB
7 Zastio™, -3dB Mutual couplingS -85
o

A= Mutual
3

SNR 2.5dB7} #A38}At) o]#3 £X& FAS
gle FXo|BE =] OFE Mutual couplingS
-15dB ©)3tE AA ST LI AZEYo]FHoT HA

dFol 1 JEFS Haslsle Aol Basith
o}. Optimal MISMT} H|mEA]

v detelvte] A Fare]FolA
ol 5241 (13)] MSIME $)/3HaEo
A8 el HZHolgta &

318/ = A3 71588 A] A3 A25(2010d 4€Y)

o
=
T

dE|ES AN AHglel 9L HAsMT)
+ Weight vectorE AlAHIEZ
shARE 9144458 o]5e A Feth
Fig. 11, 125 OPM 2 MSIM €1g]Z& 284 wjdgt
9] Gain pattern?1 @], MSIM

_IE

werom A% w97t 53° 2 7t 1°2 Gainol T
RAEE @ 5 9

Gain patternd)

gt

0

Fig. 12. MSIM X &A|

0

aHst] AYA-E dag
Bl &hH o} Table 33 Z
3= MSIM 2agjZEo] 6.7dB
ofFt)h AT A'd Gain 2 Phaseo]
M3} Calibrationo] L3}, T3 AR 2 wjd
QHelY 2pA|7F g dted wj ]ty Al 2Elo] E33s)
Ae @gol A

f

Table 3. MSIMZ} OPM M&

gne|E MSIM OPM tol
SNR(dB) 289 22 6.7
5. 28
2 molAe sax Ed Mﬂ 2 Ao &
AEFoE sk gl—t— OHa]ZO A8}
Choas

Mutual couphngol -10dB ©]
o d&el Ut OPM

AN e F=3HAT Fdo] 3h
I A
Qﬂﬂ"ﬂ"‘] OPM 52

A2 ES Z&3F STAP 7'M 7jko] B s}t



(1]

(2]

(3]

szt wjgerete] 37 A

References

Kaplan, E. D., Understanding GPS Principles and
Applications, ArtechHouse, Boston, London, 1996.
Phillip W. Ward, “GPS Receiver RF Interference
Monitoring, Mitigation,
Journal of The Institute of Navigation, Vol. 41, No.
4, pp- 367391, Winter 1994~1995.

Don H. Johnson, Dan E. Dudgeon, Array Signal
Processing Concepts and Techniques, PrenticeHall,
1993.

R. L. Fante, and J. .
Cancellation of Interference
Array,” 1EEE Transactions on Aerospace
Electronic systems, Vol. 36, No. 2, pp. 549~564,
April, 2000.

R. L. Fante, et al, “Cancellation of Jammers and
Multipath GPS Receiver,” IEEE
Transactions on Aerospace and Electronic Systems,
pp. 622~625, 1998.

and Analysis Techniques,”

“Wideband
in a GPS Receive

Vaccaro,

and

Jammer in a

O
S

(6]

(7]

(8]

—
\O
[

[10]

3R Alo] uelE A

Chung-Liang Chang, and Jyh-Ching Juang, “Analysis
of Spatial and Temporal Adaptive Processing for
GNSS Interference Mitigation,” 2006 International
Symposiumon GPS/GNSS, 2006.

S. Haykin, Adaptive Filter Theory, Third Edition,
Prentice Hall, 1996.

I, A. “Effect of Mutual
Coupling on the Performance of Adaptive Arrays,”

Gupta, and Ksienski,
IEEE Transactions on Antennas and Propagation,
pp. 785~791, 1983.

Zhiyong Huang, Constantine A. Balanis, and Craig
R. Birtcher,
UCAs
Transactions
3082~3086, 2006.

Ung Suok Kim, “Analysis of Carrier Phase and
Group Delay Biases Introduced by CRPA Hardware”,
IONGNSS 18" International Technical Meeting of
the Satellite Division, pp. 635~642, September
200s.

“Mutual Coupling Compensation in
IEEE
and Propagation, pp.

Simulations and Experiment,”

on Antennas

St A 871483 A Al13E AR (20109 4€Y)/319




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


