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Modeling and Design of a Distributed Detection System Based
on Active Sonar Sensor Networks
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Won-Yong Choi Song-Geun Kim Sun-Mog Hong

Abstract

In this paper, modeling and design of a distributed detection system are considered for an active sonar sensor
network. The sensor network has a parallel configuration and it consists of a fusion center and a set of receiver
nodes. A system with two receiver nodes is considered to investigate a theoretical aspect of design. To be specific,
AND rule and OR rule are considered as the fusion rules of the sensor network. For the fusion rules, it is shown
that a threshold rule of each sensor node has uniformly most powerful properties. Optimum threshold for each
sensor is obtained that maximizes the probability of detection given probability of false alarm. Numerical
experiments were also performed to investigate the detection characteristics of a distributed detection system with
multiple sensor nodes. The experimental results show how signal strength, false alarm probability, and the distance
between nodes in a sensor field affect the system detection performances.

Keywords : Distributed Detection(3=AF&A]), Active Sonar('s82~1), Fusion Rule(§312]), Distributed Sensor Networks
(A A

1.M 2 A "ot sEAUEL g H (multistatio) A Al 2 T
o] 597 FAV|E FgET
A GXe e EXARE Bt 4% TEau A2HdXE FALEe ArE BEEY]
ste TAIZA, Fdy A 28 EASHA &% o] 1 S o AL Fge zte HIgE
& 747t 7HEAE st o= FhHo] AMERIA] AAstE HER e ARRAYRE o83 gEHSFE thFof
o7 7Hd AA FAZ Tt & 4 Utk 5F &v o). A AT E HEERSFE RdYste A T
E o8 Frd EXe SHdA 3T HALE I g &R BAle B9 21 A44 2Ark a9l @,
o] S}t ol WAtEY] Eolo e 4R gX|st A BAEAE AX=es §FAHY HH g5
S f=ata olE nEo g EAMEA|V|E AAlseE
2010 102 159 AF~2011d 1€ 202 AAE g Rt By RaAEe] Foid 07
* AR HAF BEE tisl] @AFEC] A HEES F4iHA
APAAL : <Er(smhong@ee knu.ac kr) =9t A "BAGAE AHA doh gA
Sl FAL e )48t 8) A A48 Al1E2011d 29€) /123



3= UMP(Uniformly
Powerful) < stk 2Ela EARAIA
HEES AT 2HoE YL w, @A
gislete Axse] & FERLe]

AESFATE Yozt N9 417
te] Aol teiME 45 A=, #
S5 o] X35 v

2489 o EEe
=

o
=
3s}o]

“

N
I
I

=

>
P

o B oo o, RIomy oo 2 WY ox

¢

of

4
o o

)
::14

iz
ot

ofs
L

e

o
=3
)
52

> 8

= e

N
e H; oo

o o o
w

E

3

d

ol of

Sh(1-out-of-N) BA]7+3]

KR
g ARk vpATtoz

=

rn

3

X
!
)

A A8, g A
FARAR FAE AXT
. %4 Fig. 13} o]
(z,. y) (2, y) =
AXe A= (z;, y,), i =
TEediy 84 Al=ge o3
al

o,

2
i

N
—_

e
ko oX

124 / Sb=r A28 71&8k8] 2] A48 Al1E 2011 2€)

() 57

N -
-

/vé
> ¢2 (x,,7,)

¢1.-

(x.,:)

B : propagation angle
$1: sensor! angle

¢2: sensor2 angle

Lt BRR 2

A ZH(time window) Wl A
(1) BASH. 7 Aol A= WAL
3171 93l &7 (correlator) S A8}
AvtE]7] wFel] 54
sl 2R 5HA ot

B BRALE sl gk aHA AlA
9 AzFSHE SVNREF Z7IgH. o] 4%
Rayleigh #°]|9(fading) =2< 7Pl olm) 1
3H(normalization)gt 7] &8 Ho] (1+IVR
R4~} (exponential distribution)7} =31, ©A]
z; o) ek &R 5

=
=

2o fN e e

by
)
9

M

@

o At =3 AN, 22la A9 A=t Zoa

ek, S9eA E2e] whats S8 Az
A% olF 7ele tg 2ok
r, = \/(1”7 =) +(y; —y,)? ®

Fig. 13} o] HAC RN wAlE A5 A} 7}
hv

S5 g2, 2= FAHAA A Aol olf=
Z‘]-E:—-% wmi 3—7]@—]:]‘ O]Ll':H 1/1,0“\5' E}”\%—j”]’ Z___]_-O] 75']}1\1—

i

F gk

“

Yo = atan2(y1. —Yp T _1})



A=}
5E by #a

A7E AuAS AEHA Gy, > 42 P
S A i ASHFBUIT sk 0,9l A Aol

TEHET wEbA o] AsuiEHIE g3 o] &
|3 & & Sk

SNR. =01, k(b 8) )
2 2 & Atk 714 o= AR s Hapgaky
A2 E BFY dA(ImelA AFLHRE dE F
AT 7HFEA ATUFSHE EASTE o] e H]
&5 4 (nonrandom)?] FEHH|EE 2= Flo|oh HF
£ = 28T AA G Abele] A o R

1/rf 2 7F43%E o= Z7N(spreading) FHEfol] wel
1914 2ol 9] ke zHAl AT 4 k(. HE i
A AN 45 4, 9 A5 A9 45 go] A <
af HL@B‘}: s Axe] £48 FATT gibHe
15FsE7] 8= /g El(bistatic)
S ARgafof gtk o] =AM E Fa
?4_ [10]«] kel g2 (bistatic theorem)oll wel T
(monostatic) ®EAFE EHS o] &3t ZARsl Z=d
A}ﬁo}fﬁu} DHJ FAZAE RdZs FaEd (8,

| el S RFEeY &4
(F1g 2 i )a Aretet g ARSI o] &4

3}

Al

to & Hd l:’l

1

B X B G B

o714 Exp(\)2 FEE A Zte AFEEE X
AR

5 A9 5F 2HIAE o8 FF
BAE thewt Lol 45 % 5+ Aok

SR AAL mdy g dA

150 20 30

180 0

210 330

240 300
Fig. 2. Z2g B MSZTo| LiH[HE] ME &4
X, =08 L sy, B)+ W, ©)
X, =08, L (W, B)+ (10)

oA714, X7 = A7 A4 13 44 20 SHR

EESHE Au) 2oz delN ol 22 5
23} 2o BAA AL 2t ok HA0) gk 4
$ 0 =0, Ao 94 v ¢ > 00] Ak FBWS 1,

AA 13 AA 2744 2}

Aolar s E7E 18] AFEE
o

= i—%kﬂ#(’lt‘n EE L, L, ¥, %Ol
Yot}
Aol At EAEAEAE Fev EA5E 4

Hy:0=0 (11)

H >0 (12)

St A e 71483 A A48 A1E 2011 2€9) /125



i)
prs
op

4, Fig. 3% 22 HEy A A 19
A& APt gAY o) S g8 W ()
23 FEsHAL g7 AT Fe 2kl Zdgh o,
=02 7 gl HEH, u, = 12 7HE 7ol BE

At HA AAM e AFe FERS UE, 79 e
0 e 12 w2 T8It 4 we F A8 24
= (u, w)oll 3l ¢, = 12 AL &5, ()= A
Mol 27 2 7F FARE W, U = 12 A= &F
< AT A AlAe dearEe JFE 4
= O n w2 BHIT 4 9) (12)5% A= =

AR EAe EAEA 7] A

Pearson HA71FL AMESIATE =, ] ],] QARSI
89 g ABEL AG) = o, & VHH] Th3R 2
o] HA8ES Anstets 42 2E o] Tk,

max B, (y) 13)

A7VM, P,() = Pr(y, = 11H)E FAFE 18 A
23 HA9o E8xEE, P ‘» () = Pr(y, = 1‘}10)—‘5 v E
AREEE 99 L AREES UERITh o) F 0 < o <
1] WSlolA gke Ze

AN =8 a7 EA% SRS BEHT 3 ¢

§L%i]—(nonrandomized) ‘B‘t{} o] A 5
o] FAlolME A SHY Z=1F FHol YA
Zonz HA F3FE-L &ESKrandomized)H FHE)
7b 2 & Atk age® BFskal 1 Ao B33
o} A84S s & wf nEEs §rE ] o
Al ok 5‘1 43 AA e dudrh

126 / =218 716818 X)) A4 A1z (2011d 29)

5

X, Sensor 1 U1

70 7
@ : \- Fusion Center i’
70()

o i

Fig. 3. BH&E3a EMEK]
PX, >x|H,), o = PX,>z,|H)o] Bt &3

R
ANDS} ORell thh 283t 73S Aels) 2 =3
2.

* AND 1%
H : X, =z AND X, =z, (14
H: 1919 A9
Oy =

e OR T3
H X JcIORXE;Q 15)
Hy : 71 218 7

Q=0 top o
o] A¥+= v Zo] A 12 7T F Uk

Hal 1 : 4 9~12)Z Ao EALGAEA o
3l AND T3] (14)¢} OR 73 (15 UMP
HAEALS Zeth

o] Jele Foln eZHAE ool Ha) 1eju ®
£ 0 > 00 T3] AND 7H3} OR o] 2zt gA
38 P2 HYsEls UMP S48 714S ojn|sich

2 (1492 FYHE ANDTHS §34H s
& TR

Pd(w:Ey,‘yZ[ e =0, gla, —0Y;)da,

< ffm(wrGYQ)g(wym)dxz (16)

Ty

o] Atk AN ¥, = S Lk, ), ¥, = Lk, B)
1aL, U=, 08 = Wzofﬂolq' v, U= =}
g J1FE dE @ BHGElt ¥ ge @Y
Folth. 4 (162 FAHFEL Fold o3 o
el v, v,9 3ol @Al HAiits 2

P 01]1—4 o
3 R

I

Y



A},

>
2
il
2
lo
i
r
S
=
.
Lo
o
ot
Al
ol
N
Lot
]
rlo

ol Ath. A (179 A4
ol dial v, o &

SHAEY R EgES A (16), (17X Fagd 5
Aol ety 0, FEEE f, , ., Wy by s L),
8% 7, 1,9 oty BE 1), o= FE TG

o @kl FEET webs HHEBAEA ) A= §
TAT a2k, 0, fy o, 1,0, Wr 0o 1y 1) 7F FAR 735
PE AUk FEF 2, 0,(ET o, o)F
xga% 2A & & Aok WA, x, = 08, + W,
X, = 05,Q+ M= FAFT A7IN @ = Lk, B),
Q, = Lir@, p)o]aL 1 FEEFE ta o5 22
7P sk

mﬁ&

N1 EE g, o0 WAl f, 0000 %)

eha 7P @,

= le‘Qz(q‘p ql)

7H 1 AEEA 1, L3, L, > 09 WAL g,

w?"] ﬂ§%£7]— fq;l_ W, L, LZ(’/JU %7 117 lQ) = ‘fwx- Wy, Ly, Ly
(’41127 wl’ v l2) = fl!ll Wy, Ly, Lz(wll M)Q’ l" ll) = f‘!’l. Wy, Ly, Ly
Wy ¥y by ) BT TEET o] 7 Al A

Sede) 227}, 1,0 AW ﬁow L=, AR
F £,00)
Lo W), 1,0 = 1,09 s 2 A, 1
18 7 Aol A wau AdExe AFUE
Z

6\;}‘/}:7]- f;gl‘ 32(7’17 7‘2) =

B SlolA o,
] gk,

1 — — — —
va Ql(qlv QQ):E[(S(Q] —q q2*q2)+5(ql — q27q1)] (18)

A =Hl o] AND 3] FAEE P

=3 mn—onaet,
S ) e
B
< S ke

o] Et}.

FoI7l Algk 23 o0l Wi A =9 F
A3 EEgto] @A EEo] g  BFH(stationary
point)e] HE& AT F Ut oA FHaF=
5 Aosted 7t Ao g TEIS AMEgH

j=hu

35

KKT(Karush-Kuhn-Tucker) €327 wHEAREE 891
s

oRs]

_eslq_l)fsl(sl)clslda;1
2 —05505)9 (i, — 032‘172)][52(32 )dSQd‘TQ}
1 _951‘1_2)105,(51 )ds, dz,

_932’1_1)9(932 —9$2q_1)f52(52)d32dx2} (19

Fozxn T B & Ak F, TR
0o BF BALE pol g B
o

Loy, 05, 0) = (e 0y) + A(eg,0) (20)

0[17]’\1 A= PR S5, h(al, %) = ooy, —q
oz AN BEY APXAL P 5P &

Bl ztol tlek KKT dxtgezAe tgv) 2}

oL

E)ap

an

T T2 T=1T, P



P ! =12 22
B 3ap;:3h(a17%)7 p=2% @2
c’)ap
OR -'H—fd,]

/ le (z, *Gsla)g(xl *Hslqil)fsl(sl )ds, dz,
—wd
X / 2 fIsz(xQ — 652;2)_(](1'2 *052(]72)f5? (52 )dSZdIQ
—wv 0
+f ] fm( 951‘12) (x Ty 7031‘172)][5;(51”51‘1:51
- 0

x / : U T, (s — 0s,0,)g(a, *052;1)&2(52 Vds,dz,|  (23)

AND T+ 9] 73-9-9} viR7 AR g 3 £y 0] T}
2a, F AN BEt o, F 2, 7F YT TS ZAE
73—% oP/ox, = oP/ox,°] HTE o] T2 2 21)&
o] 83}l OR 739 A4= FY3 -‘EE#%%O] 874
o] H& T F Utk o] W, A= F59 H®e

AND T3] 499 o] 4 (227} ®Fth. &, OR 7

Z o] 7349 4 (2009 AFEAL hloy, ) = o +a,—
a0, —,°] Bk
Ao daks M 15 vSshe 9wl AfE =

f‘é}? fo,ola @) HANE ARFL 1 £ 2
A 71 1E& U= RE AgUnske fo, Q,(q1 %)

= Ui 2ol & 5 ok

fo.0\0 )= % [fo. o\a @)+, 0,0 )] (24
o] 79 AND 71& 9] &EX]8& 24 (192

P (6) =

B @Q;[f f Fo (@, =05,Q)g(x, —05,Q)f (s, )ds,dr,

Jo S tule—05,@)otes 05,0015 )i,

+/‘:O/mfm(fl—981Q2)g(x1—Hlez)fs(sl)dsldxl

S e

—0s,@,)g(x, 692Q1)fb( 5 )dsyd, (25)

128 / St AL 8171838 A] Al14A A1z 2011d 2€9)

=, OR 719 A5 4 23)e

P,

- %EM[ / ; S
[ R
+f i / :le(xl
S

2 38 F vk o] AFe FEHT ., ol W
3 719 Gh(expectation)©] FHAF A olLo= 2 (19)
23)9} L 4 (25), (2609 71HE st Fr

GAZE Rk tisf v JhestEE v 7]5&”%&4
A v = Ak old wet A (18)9] EXd

3 dHske 919 A= M 15 vhEske gibAl
ZEet AEEA 230 deixz AYsiAl "ok o]

H3 AES ARy g3 2o

)
~

7051 Ql )g(l'
Ty —08,0)g(xy— 05,0, )fsz(s2 )d52dx2}

—0s, QQ)g(I] —0s, @, )fS,(Sl )dsldxl

z, —0s,Q,)g(x, —0s,Q, )fsl(SQ)dSzdxz} (26)

]

R

Hal 2 : A 9~-(12)2 FYsE+ BRI EA o
3 714 10] AYEsda sk olw (14)<]
AND 7t 7} (15)¢] OR TF2el sl Tae
Tz, = 1) BAZE P9 ARHO

H),

9 Ave Y FE 1, = 2,°] AND FAHH
OR 7139 ARAYS oulgit). o] HelAx X &&
2 =4 FH(local minimum) F+ =4 Zt(local
maximum) 35S 7HAA "ok

g, OR 7139 ASoe T4 TEHRAA &
AgEo] FaHU 7} HE KKT 23 x| 1t
S T F ATk o] T HA] o] =&l
AMe A AR, 2 ARE vsd 2ol Fyd
T Ag
2| 3 : 4 9~(12)F o= FAEAEA o

3 714 101 AR@tkn s oln A (15>
o] OR T3 thsl] =Yt E‘Eﬂ%}:(fl =
& gAEE 29 waAvHl Aok

P

1705, )fSl(Sl )ds

ld‘rl



- TAMEA

S, T o] ANE ol gdtel BAG PHE
WA EHL Fohry] fistel £AAHL 5
. 53, §RFHOE ORFHE AlgalE A9
of thelH AE Fw, BAAAYE] AA eBRE
Sol A4 BHUG ¥ PANS) nAE 9T B4
SHTh. Fig. 4% o, = 1079 1, o, 9] W) B 7,

;e HAFE o] p, e 2 23)F ol&3te] A
o7 FINT Fig 45 o = o7} HE o, S T4
o2 prl Ao, 5Y FEIA BX8Eo]
ks 7HS HoFnh olAe A 39 A F
e Aotk BAF AHAT aq, 0, 4ol (20,
20091 A97F (10, 1009 B5-Ho GAEo] =34
Fig. 4014 5 AlAe] 2218 Z= Atele] 27t AA
Aoz o]l IR F

Ay AR F i AAME

ME T BHRS ARgatE Ao

% % ek,

9ot 5LF AFL o = 1079 HaH= S35
t}. o] ZAF}= Fig. 59 AASIATE AA LBREE
s EY et 7 AAe &R FES oA
=i wetr] prF S-S ER0E S Qdvh o] AF
A i3t HEE 99 T3tk

SEaUE BANTS glsr] A FALE
= Fsith FXA A ARSS AAE 277R
AXEo] Xé%%“‘%] FeE wE® Aotk AXMY F
Aol e Al e AAE HAHoR e FA4E
FAteA A A= Td3HA FEITI 7HA
gt A, Ao WA Ase] wAbe [
ol dia] FLskA BExIdm sAEgT 459
e d58oz st 7Pgstdth. g3
& N F Y (l-out-of-N) BA712S #g3lx, Z+
Ax el FEFL BT TUg S AMESAT o]
AA 2AR FEL UF 2S o]&dte] ZAH o=
A 4 Qo
%*1*(1797')\:¢ a (28)

oq71A, N AAe AFE FATTR 4 (5)A
HEo] ¥l AAM SNR(SNR)= 61 &gk
AEAMNY A$ = AM FHAT ] v g sk

0.7 o S R S o
° 47 S
o ¥ 4
0.6 a6q, =20.0, 6q, = 20.0
+6q, =10.0, 6q, = 40.0
0.5 06q, =100, 6q, = 10.0
Q x Oq1 =5.0, qu =20.0
4 :
%% 0.2 0.4 06 0.8 1
0y x 10

Fig. 4. o, = 1072 m o2 #3lol h3t P,

269, =20.0,0q,=20.0
+6q, =10.0, 6q, = 40.0

0.6| 06q, =10.0, 6, = 10.0
2 x 6q1 =5.0, eq2 =20.0
0
% 0.2 0.4 06 0.8 1

oy x10°

Fig. 5. o, = 10°Y m o 2| #3lol| h3t P,
= 0/r kel el AT webA, AlxAte]
AL pE FAE o AXTe FAEELS 0/D
o] 47t 25 & 5 doh ¢/pE FEHE St
2 ool oist FAgE 23S 10,000
S B3 4}tk o] A= Fig 69l
A& AFA o] 2" 6/D7F ST}
Gl wet gAgEo] FUHEHS Bk e, A4
B QAR FE o F A ¥ AXNTY FAGE
AA| ZaetA "tk o] Al we}, PE o9 T
2 Ao FHRYA e 2ot = 9/ =1
g o, P, =036 o), 0/D =29 W], P, =0.65 o)™,
0/D =44 W, P, = 1.21 of* o]t}

Fig. 69 A¥= sF5aUE o] &3 44 A%
AAeNA 7| EAEEZHN &§o] Z|thETh Bot FAHF
o2, Foj BAATS} LAEEE U 5 &
AgES B 9 AlMZEe] A dARES

AYse A Sol B89 & Uk B, o Avke
EAYA WAL A SHHlBI sPgste] Qe

Bt AL e 7] &8 8] %] A4 Al1E2011d 29) /129



Y
o,
op

10

/3’ )
/*F/

/A—"‘A/
' e /‘e———e/a
D_'c: oo i -

___.1.—

10‘2.L J
&0/D=4.00
©0/D=2.00

3 +6/D=1.00

10 -4 -3 -2 -1

10 10 10 10
%
Fig. 6. AH QAEEE o 0ff CHeh MA L] EX|2tE

Aol7] wEol, 548 AHAZZ olFste EAY AT
Fig. 65 A5 S Y & AUk A, ¢
A= BEE oA Eg-s)of 3ot
6.2 2

o] =wxdAE g/ S 3 B TEAU A
712 8 WETE BHA AAE 3 BAEA
719] HAAAN A ] ARSI 4 TEau
225 mdysia o] muld 7)Zate] EAFER]EA
£ F2Aslste] AAEATh SRS 2 AND 137
OR T12& ARESF 2o sl 2t A== FEgt
Aol HA BAHAAMT BASES HNWE sk
UMPYS SH3tith 183 AAe 23R &S
Ak = s &

Ao Z 39S W, OR 739 A$¢ 5Y
Egto] EXFES 4 HYEge SHIATh Yo}
7V A5 A=, Bl A A48 FE, s

= Afole] 2bA Fol HA wE B gAgsel v
Ae e FALPE T8 Ak

o] =&o|X<E Rayleigh #lo|Y EHANsRAS F
HOE TE AU BAEA 2AE s &
A3 FEBE RS W, SA HAANE] K}
77k mdd e 57 o)5AE 52 U &
AZLGe] e FE5A77F 27E

130 / =218 716818 X)) A4 A1z 2011d 29)

@
r

ool
i
I

7|

o

B AT FHEE21(BK21) Aol ofste] Al

Reference

[1] H. L. van Trees, Detection, Estimation, and
Modulation Theory, Part I, New York : Wiley, 1968.

[2] H. V. Poor, An Introduction to Signal Detection
and Estimation, 2nd ed., New York :
Verlag, 1994.

[3] P. K. Varshney, Distributed Detection and Data
Fusion, New York : Springer-Verlag, 1996.

[4] J. N. Tsitsiklis, “Decentralized Detection”, in
Advances in Statistical Signal Processing-Vol. 2 :
Signal Detection, H. V. Poor and J. B. Thomas,
Eds. Greenwich, CT : JAI, 1993.

[S] R. Viswanathan and P. K. Varshney, “Distributed
Detection with Multiplesors : Part I - Fundamentals”,
Proceedings of the IEEE, Vol. 85, No. 1, pp. 54~
63, Jan. 1997.

[6] Q. Yan and R. S. Blum, ‘“Distributed Signal
Detection Under the Neyman Pearson Criterion”,
IEEE Trans. Inform. Theory, Vol. 47, No. 4, pp.
1368 ~1377, May 2001.

[77 R. S. Blum, S. A. Kassam and H. V. Poor,
“Distributed Detection with Multiple Sensors : Part
II - Advanced Topics”, Proceedings of the IEEE,
Vol. 85, No. 1, pp. 64~79, Jan. 1997.

[8] R. J. Urick, Principles of Underwater Sound (3rd
ed.), McGraw-Hill, 1983.

[9] R. O. Nielsen, Sonar Signal Processing, Norwood,
MA : Artech House, 1991.

[10] D. W. Krout and D. Morrison, “PDAFAI wvs.
PDAFAIWTS : TNO Blind Dataset and SEABAR
'07”, 12th Int. Conf. on Inform. Fusion, Seattle,
WA, pp. 1845~1850, Jul. 2009.

[11] P. Willett and D. Warren, “The Suboptimality of
Randomized Tests in Distributed and Quantized
Detection Systems”, IEEE Trans. Inform. Theory,
Vol. 38, pp. 355~361, Mar. 1992.

Springer-



[12] Y. 1. Han and T. Kim, “Randomized Fusion Rules [13] A4S, =53 $59, T2 70019, 29F,
Can be Optimal in Distributed Neyman-Pearson “FE AU AL o]&3 BAER AAY AA
Detectors”, IEEE Trans. Inform. Theory, vol. 43, 2 e B, A E & A, Al124,

pp. 1281~1288, Jul. 1997. A2%, pp. 159~169, 2009\ 4-¥.

S F A E 71588 2] A48 A152011F 2¢¥€) /131




<<
  /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


