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Abstract In an environment where all nodes move, the sensor node receives anchor node's position
information within communication radius and modifies the received anchor node's position information by one's
traveled distance and direction in saving in one's memory, where if there at least 3, one's position is
determined by performing localization through trilateration. The proposed localization mechanisms have been
simulated in the Matlab. In an environment where certain distance is maintained and nodes move towards the
same direction, the probability for the sensor node to meet at least 3 anchor nodes with absolute coordinates
within 1 hub range is remote. Even if the sensor node has estimated its position with at least 3 beacon
information, the angle O error of accelerator and digital compass will continuously apply by the passage of
time in enlarging the error tolerance and its estimated position not being relied. Dead reckoning technology is
used as a supplementary position tracking navigation technology in places where GPS doesn't operate, where
one's position can be estimated by knowing the distance and direction the node has traveled with acceleration
sensor and digital compass. The localization algorithm to be explained is a localization technique that uses
Dead reckoning where all nodes are loaded with omnidirectional antenna, and assumes that one's traveling
distance and direction can be known with accelerator and digital compass. The simulation results show that our
scheme performed better than other mechanisms (e.g. MCL, DV-distance)
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WAIAA} . ZA]SKshhong@dongyang.ac.kr)
Ml 104 039 119 S99 109 0420 082 AR 109 042 092

1294



i
o
opp
2
4o
r>~
i
>
Z
(m
i)
1y
ol
ol
K3
R
1o
o
N
ro
>
e
2!
Ach
N

1. M2

AT A BEEAY] AF3) #7F A9} nlola R
AA7A Al2El(Micro-Electro
MEMS) Z=2 7|« WdE F4 HEQIE &5t d4dd
T e 47, A7L AREHY AN kBTt fdEe] gtk
ol FA AlA| =29] ik B A YEYA B
fEIFE A A HEQAS] E3E 7FssHA sklth

AFE3e] 2L deoeles A% fulgEs
obe FHIHE A HEET fulFE S MEYAE 7%t
o7 Fe3tE Ay sAll Zuaxtel BAA
4% AHEES UEYIE dZ4A7HE =80 = o
e 4 SlTHI-6).

el ES AFEeld B8, o, H
9 5 EE =t dAl HEE 7les Uk
RE AR tdo] Als3tE AL, ARRsRtel AdE o] A
2 JRE S g

L=
£9)7, mull AFYuTE I WA AFY B

Mechanical ~ Systems:

=]
=

r ot
=
)
il

weteh E3E fHIFES HFES e AFEE AR
AL o] §A} ol Holx| gror A ot ALt A

& 7M. BN AR B4 Som AviSol
QAPT) EatEE AL 71 WA B,

A7ke ol olelet fulalels HBER Hu17)
B YEYRIE Faf el thgst Avjart ad A
olt}. B3], e14) ofti At ARl ARET} 22 2] 9
212 QIABHT, 0|2 7O G837 Au|AS AT
SH]FE 2 92]7]HF AH]2(Ubiquitous Location Based
Services: u-LBS)7} Q31 AH|AZ tiFE 1 gk 18]
e P P A DA E R e o o
718 84 7]e 59 shel 912 ALY Ve |
A AR ZhgellA gdst Aqtr Kgs]ar glok

2 =oAe FA AAUYEAE o83 2L ¢
21914 dare]&S AjbetarAt ghrh 7]E9] AAUES

SoA] 917914 LrE|ES Yol MK wESo]
o] gl FeIA Hl 94 ghe AT G A 3

1
Aol A = 917 ghe Wolok ANEHL T 4 9

2. M3 ol
DV-distance[7]-2 *==9] vljx] Bx7} #L31al 7|&

eEo] WETL AL 9ol AGT 5 ol
goleh. o] WAL 1 Afole] A4S ol g3l
2 AR 2 2 71% wEs Ao JHRRE
£ 7% B8 dE & E49 7IHeR HFol=t,
ol T V1% wER AFHI I 1 HE F 7
2EE AYAUT). S J1E s O A|FE w2
HE AR S BHe £ 7% =20 QAFES Fof
O

F SR Uiro] 15 2} | §9] BRAE At of
WA 5 78S Bal P B 7F A el oA Y
E93 WAz AeEol A4 YEYINAY) e 7}
BEAYE A Mg = 2 HE Azt
FHAA Qv s YA wEzk HFAee} )E
wEAAO] F 55 B e A ol g3 A
SPyS ol 7 4 gtk 1% 1€ DV-distance 7]
oM wE 7k Wi ALE o & B dyuct

[72! 1] DV-distance

wujelgh 23te] 91724L 9Ia) AGHEIMCLMonte
Carlo Localization)”| & HHld AV EQ= 0] -85t
=z[10]0) 4= seed2} k=5 Abo]9] AFThA] 912 W3},
= SR oA SAS JoR dA AN BHE
Aog A%t 19 28} o] seed7t @AM 100
A NNegE A o XY & =59 insidero]il X<
L =9 arrivero]w, A9 12 =E=9] leavero]dl, 71
o] e BE 2 w9 outsiders HJ3to] FA
A HEE Solen Wie A& wdste] 7z =B 507
o] Al ARl MEES woy, Agto] Aushd
L sced2HE 7MY HTof RAIG ARE 7o R

o] HEEL W Hste] WA SAREL AHEA
PR RIS EQlEl] o3l ThA] RI9IAIT o] ke W
ASIANE olelst AE EolER AT ol HE
B A7k Aol utel FHstck. SR of ehn
GEe AYHOR LESO| Sro| oEF HOR e
So] ol grth SINARE | o4 mox &

1295



gtakely| setelie A A1 A4, 2010

23 ok B4 We 34
Mgt 917) el A

Rt Sl

Direct Seed Indirect Seed

[ag 2] MCL g1g)=

|

3. Mgt

inEIE=

3.1 Applicable Localization Algorithm on
NEMO

LBS(Location-Based Service)2 Z}A19] Y2 & <14]E
S gl A SOt AIMEE ol KT AR SolLt
deo] AR =X =EES] HAE Y7 =E
A0 7 ZolY AL 2]9 9lo] o} Ao|t}. 7%
gkk2 GPS(Global Positioning System)2] Ad5-0] =3
A1 7FAE wo| A Al o} E GPSEES o] &
o A A A IL"olE A A7 Bol o i
0] 712 AU E L] Y] A2 T PA
=7} GPSofl O3 YAAHRE 7T AA Eof|A
2 37) ol4Fo] HE WAXE HujFolof Gt E3] of
ol a0 LS 7ho] 93] QAL BE XAAIZH
B 2 oxE 7

B LeBois BE LTV} o] S5k oA ALo)
PA LER 2 IR Eol= AlA =B 92 =
o D A=E P AR olEHe HAE RNt
I} 7M7) AAE o] 83te] v} 2FAQ] o] &3t v
it A=E & 4= = dead reckoning 7]&-& o83t
A2 1A otk ol AlA k==Th A Bl HE
o] 9Jx19k 72|42 A4le] wmalo] AAFsEL 2pAlo]
ol Fat W AejutE HlE A PASHEA 37 of
o] ulE 4157k molwl KHAIY SIS sk W

mlm

L auEEe A7 oo WaelhuE
AMgsto] A 2 Alsto s X2l 977

FAE A wEE A JHAORE ASHOR 9
g B Wb v dmeEEuc 5ot 2As
sAag 4 gk

2 alll
Argsl A 4] &i1e]E-2 dead reckoning & ©]-8

a 91 e A ohEE
ARSI, 7H5E7190 HAE LHINEOR ApAlo] o] E e
]_

1=]
Aelot o WS o 4 qleka ZPYRTHRIO]
2} oiBaRE 239 4

WG skl AAe] dmele] At 37 ol4el
e Ahd Sl o3 914 Qlae ayste] 2] 9]
g Axic

SilX, Y]

AVIXS Y

|
AslXs, Yi] [/

[38 3] 379] FAE whd AlA S19] 912 Q14

o714 YA AlAZEe] A di= RSSI(Received
signal strength Indication)E& 0]%—’5]-@] =435k A%
7128 $AekR mES0] 2L e R ol B
oflA= AlA =E7F 15 E'-?HOH Al z‘?_“T:]']"’]'—% 7H2l °3A
=5 37| oA AT FEo] &
30 olAFel W AR A0 9IS FRaAT o)
o Alzbo] ATsFRAl hwrloh LAY ke 2t
0 2Ap AsHeE Hguo] oAl AXL 24
H A& AlFER] Zgih

o|F Heksy] I3t W e R 7 31; o] k& SI
L Ap4le] ol o] B AT A0 vl ARE Al
3903, AT O} SFHE T 5,0] A 0] 17
BE S wome Aol AAE 24 o 4 ek B
B2 LE ST =T S 2RE 37 AT AL B]A AERE
a1 ot AAle] 9IRS 24 B 4 Stk & e
o912} RSSIO| 27t A & FRIEE 4 et
4] 1A Foll qlol FAE AT FEo] wokxl
=

_\1
re
_1 o
S
X
H_.
[t
N
-~

1296



T A

£ olgat P4 A4 H=IstAe 917 24 o)

N

S; memory

A1lXy, Yil, dy
- -l Ai1lXy, Yil, dy
S ALX Yil, ditdy

s,/

!
@
AilXs, Yil AdfXo Vi)

hN 3| 35 X3

[O8 4] o9 w9 A HH Z&

1 4} go] ek 8,9 mrE|of 37 oo wlE,
= Aol AP EIE A7HE Sl s 93

Aoz Telshe Fx s 4 giEe] Ay WA 4
AbsHR EIck wheb A SE2b mem A2d e
=yt

YA o] HuRYPHE R = (xi, yDT, i = 1, 2, =,
m, 61714 m& Y7 o] & 9IRS ohx] Fols e
o) HEAALG x = (x, YT 814},

A X Fols o] A i ke W

5o o} 2.

(=2 + (-9 =d,

2
(x,~x)’+(, -y’ =d,

2x(x = x,) +2y(y, = y,) =dp —d} +x. = x, + ¥} =y,

2 0 2 2 2 2
2%(x = X,) 2V = V) =dy = Ao X0 =X+ Vo = D

ol 0|2 WY Pejz waASHA he} Pk
Ax=b
o714

H

xl_xm yl_ym
A= . .

Xt =X V1t ™ Vm

(dy—di +x7 =x, + 3 = y,)/2
b= :
(d:I _dri—l +x§171 _x,i +yi—1 _y,i)/z
o1, HE s B wso] HEYY

least-squaresS ©]-&5}o]

~

X = (AT A)-1 ATb

of o] Tt 4 9.

Dead reckoning 7|42 GPS7} B2F5}7] Qb= 3o A
wxAel 913 24 By 7142 AgHT it 7
%= AN UAE GAue R wE) o5k Ao} 3
F= AAshE A4l YAE FAS = ATHILI12]

e AAe] ofaf =Eo] ofE ARl Theat ol
TR F14E als SRR SE0) Walo| i, 4
s Aele] Maolth. 1HE SRS oyl HEd
Sh= TlEo] A7HE FelRnE AN 4 AT S5
st 27145 s00f] AR B HEHEE Haf F2
= the Alg gol 7 4 Atk

s =s0 + at

Y axis

I-cosO

0 X axis

[22 5] 4234 0|8 == Repositioning

29 s} o] AlEe] 2719137 Aixi, v
A7 O A 93 A, ) & e Al o) 7t
s

1297



gtakely| setelie A A1 A4, 2010

X" = xi + lsing [E 1] AEdol4 siebule)
}’l’ =N + Tcosf Parameter value(s)
Directional antenna : 100m
Anchor radio range -
olo} o] Fal4l 1e=e] 91 AN 1eEo) njwe) e o
i (R)
o AFEZ AA w7} ol5at vjmelo] A vl i
Number of anchor node 1.2.3.4.5
o FETE © ¥
= h:E.-OJ HZ] = Tlg]— < 0] ZHZ“/‘KJ—‘Q—E]— Number of node 10, 20, 30, 40, 50
Number of directional antenna 2,3,4,586,7,8 9,10
Max. moving speed 1.5m/s, 3m/s, 5m/is
RSS! error 0.05

HEE Y3 AR WAL

4.1 NS0l &5 71F ¢ oz 29
Algdlold #As AeiA et 22 4 VIS
O].Q_—a].oﬂq
S oA 0} BE A wEo] AL Ebtol
Ao AFHAKei, Ye) 2k AA AR, Yi) ARl
o BitAel

SEIH0IEE HE /Y A

OISl HEE BB S8 H @H=S R RIS M

J
o:

E \/(Xe[_ XL)2+ ((Xm'_ Xr'>2
Nmberof Sensor

Average location error =

[23 6] &A=

A Thst g a<lel divk Mg vt Zrk

2 ol & - - RSSI gk 2] : Y7|ef AlA B Afo]o] A 2jgte]
e e e Zwol RSS! ghe ol2Afo= Azlo] Aol vl
MRS o8 917 Q14] V1S els) 1 kgt Pt o ee SO
1. 411}\_1 ll:_‘:_:_7]' 0“74 p = % ]H]—ﬁ O]_OE O]E /\] quol'o:] \_Q‘J '{1]7]71— U“’]—(?_.E]‘ O]'X]L_ Ezﬂ =70

A B 0l02 oAbl whgic) elubael 37

Bl 4l
x 5 A RSSI= 0.05E9] of2jghe 7px| s Al Eee]
2. o RN B w0 gfx|o} Ael gk A :
of wjmee] A% Ao A= Zro] A-aslac).

3. A4 wmEl zpAlo] olEat Ao}l waFom A% =B £ YA ARRE F3L o5 ARkl
oflz|e] gelo] "k & &w=rh S7kskH ofleigho]
d gAY §AE 4 13 &
=% Al =0 A
4 200 541U 2l o) = s Pl 917 P e e e
° o] 5 3= A(EY Al 1.5m/s, G 3m/s, Sm/s)

= o% =2 QAlEIES o HjE
S o = 7pgeh
5. 7] Au} 3 olgol El ZUABE gk ol T ot W c A sesh AR e
o) v At 14 Blo] $478 ISR HEjkee] W E o W
fu o 1 o
6. AW =S B A0 9AE 97 4] & 22 G sl .
- Embedded A4 BECIEE AA, g bl
GPS) ol2] : 714 278 A, 9] 9 ZhEo] o
4 Fjot etma|mo| Ml A|ZH[O|M 3 Auol 753 HAE WA, S wEo
- =21 Hae—- oo = (hi)

ofgt ofeltz gicka FhAstet.

B Ao A= MatlabS ]85k A|ket daE|Ee] A4
o mm = T o 42 NE0|M AlLta|R
52 HEsln At digt avs B4siych
Matlab2 o]-&3F A] Ho] Mol Al TheT} Zhe AlE % A B olALe 7FR, A2 200 x 200 m*o] HARZEE Al
AL 7pste] 308 o)A Adlet B2 7algich A e Oy 73 Zo] PF et AlA =52
oA BEAZ|T ARFo] 22|d = Qe 1 £ Y

1298



SR AAE ol 87 TA A HEAISIAY 91X Q14 LueE
9 StollA] A3 WFo R o]Fsita 7PY3ict e
iz e ey
topoiogy ot anahor v s g |
200 ! %
180 E
e @archor wm.an:hm g.,
hliﬂ S
‘ET 120 e @ E
-]
: 100 | =
£w Ct @
8 o % T I - TR
o5 @archor Murnber of nodss
an -1
= . S momn (32 9] =& o w2 &% ¥ 9203}
o calculated Locations
ﬁ 9Iﬂ AW E-‘\I‘ﬂ fh m'n 120 140 160 480 200
Distancs X axis {m)
4.4 7|1 4pa|E0} H|lm
[322! 7] Simulation topolo,
= POTogy 22 1004 7} AR 500 x 500 m22] AlA o)
A = o = A 1=k 1=IavA
43 x_“cl)_I.SI_E %.T’.E|§ g% _E_A_-! /\‘1 \—l]_/\‘i = 107H9’}- 07_] = 37H_l %Ui’]’ﬂ] '\L‘iA]
v A olest oho e 713 7} Imise] SRR $HU ), Adket LelE
A= o S 77 VS
e ANS O18T BMRIEE TR AR 200 % g 1z gx) as wmeinE vamstsick
200 m" 9] AlA FEof =58 WHHA EEAF|AL F sl Lo
N ] 29 109] Aj7ke] Aubol nf2 93] 9.} ghe Alzto]
T & Y9 oolld YT YO olFhTk 714

skl

AlEgo)d Axt 19 8, 9049} o] mEES &%
7} 2712 |9 E Yl o)k JREE AAS
ol g3t dE|Fe LEES] Hrvl WalHLE Py
WS 8Hgo] olx|7] ujie] L& ¥ o W
3ho] 2tk 17 89] A rof w2 91X Aol M= <4
7] 27} ZrpekeR 9% 93} Walke 79| gtk shx|ut
a9 99 & o iE YR A A= =5 7t ST
T2 0|2 o2} 22 7hadts AL B 24 Q)

ol= PA 9] 4= Zlof| 2 x|} HIk= A, e
= 9] Zbo) 2 Yo} el g7 HHE QXA
3t =5 719 FJHEuglo] -t 47| WoldE 3}
BHo Z718] yio] Rt Hhadict

=

—&— Mabile speed 1.5m/is

—B — Mobile speed 3m/s
R Mohile speed SMiS

Average localization ermrF)

Mumber of anchors

(23 8] 47 ol mhe = 2 $Ix0%

apdaes Aokt darejEa MCLYate|5e] 2a4
Z o
™

7
pashe Ae o 5
|
=

MCL2 =E7} We o]gds 475 UAT &
o] AXER 227} ashARE 5071 o] HAIHEE

RES

sfolop amz 27l PALA} WS Ak
DV-distance GA] 2~33 "oz PAL AHE 7[X|1L
419 R E AR BT} o]Fdshs SolA =

o darE]sel s 2 exE Btk

R —=—MCL

—e—DV-distance
—o—Proposed Algorithm

2] .
11
1.0 ]
09 ]
08+ \.

074
0.6 ~

Localization Error(R)
/

05
0.4
0.3
024

0.1

5. 28
7|E] AAHIER]ZNA 1] Q14 dare|Ee it
o] Al =EHo] wAE o] Y TN A ¢
U L Y= YA =0 H 3749 A s Lot
of YIAFEE shaleh sk 2 =RolAe AlA k=
£ B33 ALZ o7 o]t EEL] YXE AA
& B Ao|Erto| o) o]lF 9 =59

1299



gtakely| setelie A A1 A4, 2010

AAE Fste A A4 FaEEES Adsich
MCLL o|53t= Wik} w71 dAsich= 714 3f
of &5 At FASEE 93] A4S St LA

=
92]
“
LTt
o
op
e
L
s
A
ox
1)

o
[r
e
2
1o
i
12
=
9,
i
ic)
=2
<
N
b‘l
o

2
-0,

Hn2

Chih-Chieh

Dynamic fine-grained

Savvides, Han, Mani

localization

Andreas

[1]
B.Strivastava. in
Ad-Hoc networks of sensors. MobiCom 2001.

[2] B. H. Wellenhoff, H. Lichtenegger and J. Collins.

Global

Fourth Edition. Springer Verlag. 1997.

Dragos Niculescu and Badri Nath. Ad Hoc
Positioning System (APS) Using AoA. IEEE InfoCom
2003.

Neal and Alfred O. Hero IIL

Proximity and Quantized RSS for Sensor Localization

Positioning System: Theory and Practice,

(3]

[4] Patwari Using
in Wireless Networks. Workshop on Wireless Sensor
Networks and Applications. September 2003.

[5] Nirupama Bulusu, John Heidemann and Deborah

Estrin. GPS-less Low Cost Outdoor Localization for

Very Small Devices. IEEE Personal Communications

Magazine. October 2000.

and Badri Nath. DV Based

Positioning in Ad hoc Networks. Kluwer Journal of

[6] Dragos Niculescu
Telecommunication Systems. 2003.
Tian He, Chengdu Huang, Brian M. Blum, John A.

Stankovic, Tarek Abdelzaher. Range-free Localization

[7

—

Schemes for Large Scale Sensor Networks. MobiCom
2003.
S. Tilak, V. Kolar, N. B. Abu-Ghazaleh, and K. D.

“Dynamic

(8

=

Kang, localization control for mobile

sensor networks,” in IEEE IWSEEASN, 2005.
P. Bergamo and G. Mazzimi, “Localization in sensor
networks with fading and mobility,” in IEEE PIMRC,

(9]

2002.

[10] Lingxuan Hu, David Evans, “Localization for Mobile
Sensor Networks”, MobiCom 2004, Sept. 26.

[11] K. F. Ssu, C. H. Ou, and H. C. Jiau, “Localization

with  Mobile Anchor Points in Wireless Sensor
Networks,” IEEE Transactions on  Vehicular
Technology, vol. 54, no. 3, pp. 1187-1197, May

2005.

£ 4 2hSung-Hwa Hong) [H2]8)
* 1996\ 29 : Je{chstal 3FE
stk (o]8Hh

20024 89 : FH=EFE S A
mEAsk} (Fstap

2008 89 : TEcista MR
FrElgt (Fersheap

19979 12€ ~ 20004 49 : 5
s Ea B R
SGgulet ks AAdA

® 2009 39 ~ A :

<ok
BAUESD, FUEYS, PHtE A2y

M M Z(Suk-Yong Jung) [B43

[0

]

e 19879 8¢ : AlZTHStaL (o3}

Ab

o« 19939 89 : BRIEEY
(3D

* 20049 8 : oSt (¥}t
ahA)

e 19879 19 ~ 1996 29 : LG
EZA A
e 1986\ 3 ~ AA : YT} A

Z4

Tyl
dlole] AL WY AAE, AR e

1300




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


