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-eai^-r^o 
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[0055] v h 2 1 hts 1 1 
2 2 <hs §£{£SUM 2 20W\tiLtc{iLWOmmzfefct&WlO{iLW-$:U 

3fes*ti±!gsi 1 1 s-e© 
N L 0 

LT0N LOSJ5&NK74t:£932 4^ fu§BJl>£ 

&nigp 2 3 mm L/cfestcs^iNT^iifes^M^'r 2 
5 ts I^SIifeSjlJRpP2 5 LTHiMfeStcS^VTfeS^ittiSS 1 
1 LT©I±I^I)^^2 6t 

<h£#A,w& o 
[0056] tuiB{4swaiSP2 2^ &m =L-^ K 1 

14 1 (D{iLWhM\ty$£$kh ^rffl^T'fiSJtttiSS 1 1 (D{iiW.&W-tti't&o & 
fc\ fu§BfeStl!±!^2 2&, WiSI^P^:Lt«U ^*JHCtl!±! L 
fefes^aissi 1 (Dfawzmmmt LTI±I t\tz>0 IUIBNLO 
SJSlt/^^^2 4^ 3)XitimmnRXf\y-( 
N L 0 £o t/c, tulB^lifeSM^2 5 
tui3jis^sp23hmm^tc&mz&v%mxmk*n&\,. immm 

L/c'fiS^r'fSli'fiS^T&o ftlHB'fSlfi'fiSjSiRpP 2 5 

(is {4S®ttlpP2 2 L/cfeS^tHHSS l l (DiiSto^^M^pff^iiiil 

LTjUiRT-i) il ^ *oitZs fuHBttl^Il/^:!^ 

SP 2 6 {iS^HHpP 2 2 #Htii L/cfeSJittiSS 1 1 (DiiiWit ©EESI^FJT 
£{S^ft©^MfeS(cS^VTfeS*i!±!gS 1 1 CDiH£feS£>££LT!±!2i 

f £o 

[0057] &fc\ 3&5ciM1f*Btt. 
£©<£•?&3 &7ciraif$*tt* 

U *MM<DMWz 
Ltcm^iz-D^ 

xmmtZo mimiztes 
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X. fu§B3^iftH1f$££^j5£L/c0 tuiB2^5u±fe^1f$g^: LXltt 
— 7°>7vhU— (Open Street Ma p : OSM) 

Ls iftlOtilUlrT^U (Digital Surface Model) t 

g o o d — 3 D (R) L/c0 t/c, M*I 

JfElrT^U (Digital Elevation Mode I ) 

[q] 1 [m] (D?1-y is n-^CDim^X&V s [R] 5 0 [cm] 

JkX?$&\M.j5\v} 1 5 [cm] Xfo&o 

[0058] 02 (a) Mti%m(DfoZ>mpfT 

(D2)Xitim^^Ls 02 (b) &s 

fc@2 (a) (D Z> 3)%ju$lWlX$>Z>o 1^3)^7uifelEKCti 

[0059] fuHBS'fHpP 1 7 (i% r(lIS^ tiX I'x £ ®{H^IL —)[/ <h|W]^||(D^>(D 

x&v. mm5umm<D4k$tmm^\mffi. urais^im 
. >r h^©a{H0i7m^®LT. mnm&v—'<3 i ^iifs^fr 
9o fit, feS*i!±!gS1 His fuiB®{H^1 7^^LTl^l^Ht-/< 

3 1 Xs fes^aigsi i ©fes£#m-fe 
^MmM©±feii©2^5ulte^1f^ 3IS£ 
mn. &z.ttuiBtfe 

Z<3 1 ^blXiLTMLTfcW 

t£<U\ &fc\ /<3 1 £©&{g5£&JbH-#lc5£iNii^ctt, ife 

|j-^-72 7^t»§1-§:^'e^o t/c, }iy&ZL->> h 2 1 A<Hhl 

^L/cfeS*i!±!gS1 1 ©Il£feS£1f^l^-/<3 1 

T?s£0 i^i^+f-/<31 

•e^^o 

[0060] fu§Btij5£©feS*i!±!gS 1 1 (DWiftiz-D^xmmt&o SI 3;^ 
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Tui-feHifm u/cu-r hu-^vvikIZ-D^Tt&0 

[0061] stwtzi"r KL 

— IL [y — is a V00y£^"t'0% 114 l/t^-%BR(DW> 1 CD^SteCDfl^H 

Ts (a) (iLOS/U^m (b) ^NLOSmt^X^tmXh 

^ o 

[0062] \y{ V\s-^yT&\X, 7u5fc. =l>H°zL-^y^7< V^CDftUlCfclNT 

. 3fcCD*£E&£ h lx-7t-£££lC<fcoT$lft©&£^y 

&&&•?£>£iJiK USTii. B${KS£*>$ n. l^ — S f £ IC fc ^ £ ft 

•So fit, l/-f h 1 1 ©{iSfr'QMJ 

\iL%m.4 1 

£ftT^£ ($!*.#, ) o 

l-E^I^^it^l : M. Obst, S. Bauer, P. Reisdorf, G. Wanielik, "Mu L t i path 

detection with 3D digital maps for robust mu Iti-conste I lation GNSS/IN 

S vehicle localization in urban areas, " in Intelligent Vehicles Symp 

osium (IV), 2012 IEEE, pp. 184-190 (2012) 0 

[0063] T, )iyfe#iM4 1 £>©S${sS(^> $ ZL L—> a > 

Its \s4 h 

tlZo 0 3&, 02 gP©3^7U±fe^"efei>o £.fcs 0 

4its nstii4 1 2(Dmm^ 
)iyfe#iM4 1 A^0iSfei©7^f/U#^©J;? (c*i 

!±i£ft£fr£^LT^£o 

[0064] miZ&^Ts 44 its Ii4 2 0i®4 3^¥®TfetJ, 4 1' its 

^m4 4iznt^mmm4 1 (Dimr-fcVs «§4 5it fes^aigsi i 
(Dmfc&Sfrb(DUBJfolZfo£MiM:t$jm4 1 % t&t>t>s LOS (Line 

- o f - S i g h t ) 1 L OS/U 

(S&/W £^L. $§4 6&, MMI4 2<Dmm4 3V£ttLfcLOSV$> 

&MtiLffim4 i H4 7it fes^ai 
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1 1 % NLOS 

Xfc&Mu.%m4 1 frb<om!>&G;M~Z$>2> N L 0 LT^£0 

N L 0 SXfoZ>M±%m4 1 

[0065] tc& ivxs^tcu-< KU-*>>it, -it-vytm 
t/c, Et)4 2©^®4 3li^®-efe5t©^U 

t©<h^£L/co fit, IfefI4 1 ^p,® 
E^4 2©^®4 3 

^}iyfe#iM4 1 ©is#4 1 ' CDfeStfUdi^tU is#4 1 ' ^;7V 
^ 1 5 ££K6/Sifel#tfEtl4 2©^® 4 3 
o fit, Ml4 1M7>jt1 5©feS<hEt) 
4 2©i®4 

*§£•£&, )iy{i#iM4 1 J5 
i^/^-es>i>^¥!J»T^ni>o i4 (b) mm$m4 1 <h 

5(DiiLWt(Dmizmty4 )iyfe 
fI4 1 fr£>©«${sS&N L0SSttAXT&£<h¥ytr£tl£o 

[0066] ;^(c% MJ {A/HIM 4 1 ©{Az;S<hM{^E^il<h 1 1 cofeS 
^aif^jistcoiNT^-rSo &fc\ ifif^rnGPSMw 

[0067] h i 2 £oTHM£;ftTV^?|[J{i#TM4 1 1 575S{f 

an y M 2 ©ffcft t ©M ©MSEEIMSr i? i "f S t, t^©5S; (1) © J; 5 

R = 
Ri 
Ri 

RN 

•\l{xiv-xr) +{ysi"-yr) +{zi-zr) +cSf 
yl{x2v-xrT + (ys2v-/)2 + (zS2V-zr)2 + cSf 

J{xN~Xr) +(KV~/) +{zN~zr) + cSf 

5£ (1) 

[0068] 
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) T^ft 1 5 y n 2 o&f af §#5 r i; istf 5„ 

(li##£&/h2^fe) (1) # 

MH(±i£R2 2«, iPM/h2HS;&fflv^r^ (l) 

j«r=[r,/,zrf^ ryftisM^s't'notf, 

V h 1 2 z^-fifX. § £ tlftV^B#f+ <D GPS fj> b XT = x?>y?>z7m (.i — 1, 

2„ • • •, N) fi, IW4M4 KDmm%misX^Z>0 GPSM-T?fo5®KfcflfM4 1 

iij{i#JM4 1 J5=»J;<P-CU,iS>#f-^L^V^St><Z3fc-#-S0 

[0069] )XlZ, -?Jls?/<7><D&S&%faLTm&tiLS&&mT&B 1 
xmntz>« 

[0070] (DrnMommzsttzmi (Dftrnz^-^x^m^titc 
l%1±itLW(D$m %^TMX$>Zo 

[0071] mmm^^-tit, mmoG;Mftmzyb<D&g.%m\:2>z£iz&?T 
%btl%>t>\ {H-^©{sS0t^(C(i^-ffl(Z)x^-^#ttlT^^(Z)T\ Ml® 
m£i&jE$tiz>i&mtffoz>o 1 iz-D^xn^ntcm^x 
5£SlRn&* &CD3S (2) X^tlZ>o 
Rn=pn+c (5 tr - 5 Tn) + ln+Tn + sn • • • (2) 

dd-e. Pn (is 1 STJZ, m 

M0#f+0G PSB^fr^CDSft, I It, Tit, 

Hlc<fc£S&EESI, ett. jgfg^-—y K 1 2<DJ 4 XJkXfi7> 

"ri~ 1 5 (DMtllZj&^M'f&^:? — Xfc>Z>o 

[0072] &fc\ ®M0#!+0G PS0#^fre>0®fttt, KSIMtCcfcoTItW^n^dii 

tl^>0 Jfc, BllHtCi;Klobuchar 

-z> T^IET* tl% M/TfcSlUCd; Saastamo i n 

e n "ETJMZJ: c>T^IE^tLi>o SlJ0i7"lt 7JI/f/U®i7"W 

®fen-y h 1 2©y^X0X7-tl)i.o 
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[0073] 

$ ZL U —> a > (CS^" < }f <fc o TP&£t"£ d <h ifX $ So 

[0074] ^LT, 1 ©:£&£<£ o TftS£*£dif 

mmzfembtc&mmts 
^ti^i;9^T1-^^i±i^i'rsG p ssfss"es>i>o 

[0075] 
Device name u-blox NBO-6P GPS module 
Antenna used u-blox ANN-MS active GPS 

antenna with 5-m cable 

Output 
data 

NMEA 0183 format Time, Status, Position, Veloc­
ity, DOP, etc. 

Output 
data 

Navigation Results Position, Velocity, Time, 
DOP, SVs used, etc. 

Output 
data 

Receiver Manager 
Messages 

Almanach, fiphemeris, Satel­
lite Status, etc, 

Output 
data 

Raw Measurement 
Data 

GPS time, GPS week number, 
Pseudorange, Doppler, Signal 
strength C/No, etc. 

[0076] t/c, 05(C(i, ±te0±(C7oP v & 

1^685 1 3IK±^^B^^^tulBGPSg{H^^m^LT^S!]L/c^^ 

©*£E&-C£>£o t/c, It&CD&EP 5 2 tt, tulEG P 

s B 1 Lfcfii©iM^^LT^§o *ti£©H 

^EP 5 3 (i% fulEG P S Lfc&S(D$hib$$:7F; ltl^0 

[0077] &fc\ fulEG P Sgfg3ff©di;*Jtt. $m%XA-XlZT&fc6blZs 

<h}f££tl£o ^(DtcSb, 

B 1 L/cfeStCft LTt. /<—T < 0)11 < JUO 

L/co 

[0078] &EP5 H^EP5 3*e^^ 

%$IZ&^ZS li©ttl^LTU^o 
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[0079] 

Tmmt&o 
[0080] <DmM<D&mz£tfZ%2<Dftmz<i:Z 1 

iy =L(D^^^tm, mi®mM(vjf2miz&tfzM2(Dft 
mzJiZ V HI 8 1 CD^ifeCD 
&WZfcsw§12 (DftfelZ<fc o T^HH£ tltc^,fctiLW.<DW\M%^TM~Z$>2> 

o 

[0081] W>2 tuHB^ (1) 

^^{4S©JlS©m{4StCfeHti>^EgSi«:Wai U ^miEEittCg^ 
U fulB^OlSfeS^COE^II^P/T^lii^^lCDlt 

ra&sicg^iNTSE£ftS£&di'f *:£&"C£>£o *MM®MWZ 
^^•S'fiS^ttlSS 1 His H 2 (DjjfelZ <£ o TiiS'fiS^r^ttl t^o 

$1\ fitlffil2 2e, b 1 1© 
-CfcStaieimRlli Sr^av^-C^S^tii^e 1 l©ffigSr^tfflLT^Jt1-S0 {4 
«ltt}^2 2 a, g{fb 1 

21H£#IS4 lOffill, tififiLSjcr t JpS^yh2HI&SrJ!^ 

TltufES; (1) ©®W5ri;iuj;oT, ryrtl5MSH^>7M2 0{itf 

i^T, JS32#!3t|f|5 2 3 f3\ fig#ffi§R2 

g^^1-5o rtbtt, ffiMttiSitl 1 ©*©{£«»> 

, mmmmu2 3a, M{£g*o®JSB®^i©M^ Mi»\ 100 cm] x 10 0 c 

m) ©«, {HI ®B©&^ ^S/v^, Miff, 10X10®©10 [m] 

^P{l)(ij)s5, b &fc\ @ 6 ® 5 ©t 

5 $HL& © Mm &$££ Lfc 3 #cx±fil1 "C fc 5 0 

[0082] 



WO 2014/188919 20 PCT/JP2014/062784 

x, ©s; (3) «ot( 

-®('j) = ('=./) 

K(h.f). 
--p{i,j)+c(str - ST)+ I + T + smultipaUl (ij) (3) 

PO,./) m i p(1)(w')^ *#?s 41 s -t? 

^yil, ̂ l«^P(l)0,j")^^#aW4®M4 1 ̂ t»®IMg«t^D#5NLO 

NLO sKtt/-^tt^2 4 ft, 
(u)&, w >£ 3mtiao 

T^t5tf 5„. 

[0083] 2 2«, MImmmmR{i,j)tism&gaf tgr^wr, Mg/h 

2^Srfflv^TlfrflBS: (1) ©fl?£5fcaf>5;iifc<fcoT, 

\itMk-tz>0 £*5, mimmmmR{i,j)tf., 
/Otv^SOt, 

P(I)(/J") ̂  ^ 9 itnrv ̂ 5 mm *> s> s o ^ OT&tt*0 i ̂  i MOT *(ij) 

t f! l P{l]{hj) iSMvm&tiLfflz-h%-b(Db IRfe-t 

50 * b-c, 2 5 ft, wfitx, tm i i?«ig^(w") t (D^mmxh 

5^lOT80i|^-i(uI^lBlfl[ (Mx.«\ »30~50 Cm] ) SXTX&ZMlM 

m&p%D i iiffiM t wat 5 o 

[0084] 
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2 3MI MOT t LxmfR^tbfcM i 

t#£1-5»©OT£$^rr5o iiEM^2 3«, liiifitiir 

m9i£tiitmii%%Mp(1)(y)<DMB<DW2<Dffim, ma\ io Cm] xio [m) © 

\Z2Wtn<D*yy=t^ wtfi\ lOXlOflOl [m] ©;* 

mm^P(2\i,j,kj) t-T6a i7C», Mm±KM2mm&Pi-2XiJ,kj)%-7n y 

b £38, 0 6©^:&ttK£Sfc^U7c3#C 

7nffi|2!T?fc5o 

^ Lt, ilffiOTI!^ 2 5 ft, -T^X<D% 2 WM^P(2\iJ,k,i) (0 ^ i,j,k,l ^10) 

tov^r, IfflBS: (3) LT©||2Mra0iJ^(w)Sr# 

tti-TSc rrtii, 

(i) ~ (4) %mtc-rm^(D^ %2wmm\Mbj,k,i)*'&wtz> 

^bt-r^o 

[0085] (1) tm#M4 M'#34 2©ftgpm&ei"3Jg2 

M^&P^XhjAl)(cov^Tf^ H2MBMW.MR{i,j,k,l)Lftv\ 

(2) $!Hi#rS4 Kft©01fc^i®©^-Cfc5Ktt 

[0086] (3) I^NLOSX&S% 

%%% 2gg^/KPi2)(i. j,kj)M2m$MW$t>\R{i,j,k,i)L&V\ lufB 

(4) ^{f€^^i|fffB)5jf£(75KTOT©ffilJ{]i#fM4 1 ̂ L O S "CfcS 

2m.m&p%j,k,i)K^Xn2L&V\, 

$wt, ®mi2 2ii, %2mmmmR{i,j,hi)tmmmxf t-^m^x, mm 

:ft/h2fi?££Jf!^TtufB5£ (1) 5^ {£#.£(£./,£/) &r#f±lU 0 

2 Wttfidlii" 50 

•tUC, ffi;(jjfeSg|S 2 6 fi, (5) Xtt (6) fcioT, {t 

e«ltb^gl lOMtitSo 



[0600] 

*&% 6ity£i<6 yFM^m 

a^ K^\Q TS^?O^^X-7^s?tiC0t!9 2®M KXK\U 

MI £M 

(9) 3i4i "m&¥fOTy3mMW.mm>^mv> 
{I'n'fi^x-mmmzmwM (s) atm * 
m^ma)W^ (ox \»w) mmi>^<nma){rn'f'i)xw^mmzmwM Ksm [6800-| 

(s) 5? 
P pjoqsonto/? 

T 3 
PloHSoaqi>p 

3 = .* 
(lTf%)d 

Qta> (s) ^a>¥k Ka^ 

m\ZM ^i9S^-Wffl 09r4-^«Eia zm%(Wf%)*-%$$& 
si§^u» (cra] o9~osi wi#) wj2^s^|(/rr?)^-°»-|=pii^fiii^z 

?(rrf?)0»izi?°^i« o) 

(?0 5^- • • {Vr['!)(,)*! = *pum-r^ft["•{)£ 

kil2KTO) (fr) ^to^k 

£c- °§4-^n 3 ^I9Z®W '11-J- °94-» 

in ̂ sw^i? {irf%)JK$mmz ?»^ws?|K^,/'^)*-^||=piiaws & 
M9^xmm^co ? (/^r'?)^s?»ii z %^ eraser* S Z (s) 

[8800] 

[Z.800] 

t8/.Z90/H0Z<IfAL3d zz 6I688I/H0Z OAV 
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wit^^ x =[<PA ^tu 

Zhiz.M8t%%l&LX^ y =[(p,X,v<p,v$ itebfco (6) 

a, (7) afc0 sit, 
(s) at 

/ = /fX-l + Vt & (6) 

1 0 A? 0 
0 1 0 At 
0 0 10 
0 0 0 1 

5£ (7) 

m F = L(x, | y, = s$-i)= 
XfP [(<?,, - ̂ s('))2-(l.v, - As<('))2] 

S; (8) 

[0091] !±!^>££SP2 6;6*!±!2l L/c!±!2lfeS, feS*i!±!gS 

1 1 ©I!fefeS£±fe0±(C7°P v h 08(C 

tl'SiteHKis US 5 <h [SSIW] —CDiSlfil^r^'f" 3 yKjbifeMZ fc> & 0 H3 8(C& 

\>sTs fi^$0^^Si5 1 Its jtE&±£fgBJ^tf&S&aigS1 1 

LTiliLfciM^^o t/c, *ti£©MEP5 4&, tjH^^SP2 

6 ^HH^i LfcfiS^HHSS 1 1 &fc\ ^ti&O&EP 

5 2tt% m 1 ©ifr&lCcfcoT&di L/c{iS©$M"e^)^T, 

£tlT^£o t/c, fulBIZS^ EP 5 4 ^.t/jtLEP 5 2 (i% J 0 JU7 J JUO 

L Tt# <Q tlfc i CDZ'Jb 50 

[0092] 0 iZs H^EP5 ^EP52"e^^ 

tlZ> $m> t im. L T, ^©*£E&(C ft V &5£ L T IN £ d <h £ o 

[0093] &fc\ ^Ste©m^Cfc^NT^ MfeS©J10(Cf££L/c 1!£@©p< v 
1 u mm 1 s^jcs-^v-rjufi u/cn 1 mm 

S<h LTM WM> 1 ItlifeSCDJlSKClS^ L/c 2|S@CDP< V i/=L(Dlfe^-£L 
ttmzmm&t u §£ig2^£jcs^VTti!±!Lfcig2Mfes(hMfe 



WO 2014/188919 24 PCT/JP2014/062784 

% \ ̂ MfeS(cS^VT!±!;':ft:S;&>££'t£ 
CI £ ^k'W'f&ts ^ v is Ls §£;>< y 

£<hU 

2 0^J^L"nT;btiM^£&<. t/c, <& 

3 0^±li^LTtT;btlTt<U\ *v*>n.£sg:£ 

U v is U L/cltlife 

*Si£0$i''J^LTtT^btiTti; 

^0 

[0094] £tcs 0)17 4 )lO(DsMmi£s sM^mTZ>Z.£1bZ^Z>o 

ic, *—7-4 0)1? 4)iotXM7 4 )io tui^yy 4)io^) 

[0095] d©i;9(C, feS&digSl His IMI4 1 

frp>©8jm<g^££<SU S{HU/ctliM{H^(cS^$s ;RiJ{i#iM4 1 ft© 

^EgSi^Wai-rsSMiL-y h 1 2 <h% v K 1 2 tfUdi Ufc&fel 
EEittcS^VTMfeS^di Us 3&7ciraif h \s-isy01£ 
%m^rmmw(Dmm(Dmmzwiz&tfz>Mr&m4 ^ 
WHhl Us Utii LfcM{^EEit(cS^VT*ti£feS©9^fr^gMfeS£jl^L 

* ^OlSfeS£ 1"tc/jN •$ TM 

t±{iLS%:/k;feT:5MlM±L3-—>y K2 1 £&^T£o 

[0096] i£tcs /I!Hi^trM4 1 (H^^rSI'fH L% 

SfSL/MtiMfH^Cg-^ H4II4 1 £-e©«lEEit£Jl!±!U ®HH L 

fc«EEit(cg^VTMfeS£Jl!±! U 3&5uiM1ffflkxfiU-f KU—> 
yoi£*m^zmmw(Dmm(Dm.m±LW:iz&tfz>Mr&m4 1 
EEit£Jl!±! Us Htfi L/cM{®ll(cS'^^T^{iS(Z)9t»^^^li{iS;& 

U ^^<iS£©EESI#FjT^M^£^fct"^E®lc:/]N;*i^fi{iSlcS'^ 

^Tmfcitw.&k'Mt z>o 
[0097] d tuc& V, <£ -3 tlfifl4li)^ 
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N LOS 

#£MHCI«LT. JSB^-C. <£=1* 

£ & £ L T tii 2J1" £ d £ "C £ £ 0 

[0098] ^ hiZs tl/cp< v is 

l) s /I!H£n. — y h 2 1 (£% p< >> Ls L/CP< y 

mm&izmfeLs ] ^-(Dmmmzh^Xs 3 

&7ciM1f*B£H' h L—>>y&<h(Ci:-3T}f£L/cN L0SJ5&NK*® 

L. tn±i Lfcs^ji^ittcs-^v-r 
MfeS£tl!±! Ls tl!±! L/cM{iS^:^flmiS«h(Z)E^II^Si{S^T-e^^ 

&iHj&£4£fiftS£ LTlKt^o CintCcfcy, M 2 A<WHhl L 

tcW^H(cS^\\T^I±l L/c^OlS^S^ffifelE (DtMs'Mifjft.iL L 

m-SXfo^Zlbs MfeS©J10(cf££LfcS^£©9^fr£>)l^L. Itli 
&s(cs-^vrmmtm%t& z. t #-c$• &<DZ\ mmtzmm±w%>£ 
M L T !±!^l t £ d <h 'T? $ £o 

[0099] ^ hiZs jIU-fizL ~ >> h 2 1(i% HJR L/c-fitlifeSCDJlllKC^ y is D-^kWCM. 

Ls I¥ll{iSCD^ttls RXfs 'fSlife 

WOIM^R&WL1) MTo Z.(D<^oizs ^ v isn^t^'M. Ls ^ v is 

i; y & d <h & y 

LTifi^i'r^d^^-e^^o 

[0100] T^|Q(C% ;I|J'fizL^>y h 2 1 (i% L/c,fSM'fiS©^^RfT!^^7fe/S"T:'S)'2) 

*in\ Ls jURLfdS 

IS {i S © i£ 7^ F/T £ i£ ± T~ & S if n\ 

I^SilRLs St® Lfc^fifeSlcttLT^S0ftS£©iESI©j£$n? 

fi<^£ttttfc¥i^S£Jl!±! LTIl£feS£>££-t£0 dtUC^y, M(CI1 

fefes £ >££1" £ d <h tf-c $ & o 
[0101] }iy&ZL-y h 2 Hi, >££L/cIH£feS(CA-7^ 0)VZ>4)V0 

£M LX%t>tltdfcW,*)£tltZ>o Z.tllZ£Vs *A-X&gE£ftS©$Ji 
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[0102] 

*<Dmw*£WtTZo %tcs (DmMmzmtmcmwjktfmctiiW: 
IZ-D^ris 

[0103] m 9 \z*fm<nw, 2 (DMte(DMmiz£tf&m 2 ©^ic <t 
^ ^1 Ott*fgB£©£2 0^;(jfe©^lC£tt££2©;£&lCj;oT/*--7L 

4 OJV7 Ltc&(D/< — T<( $Jl'<Dftft<Dffl%7F;TM'Z$>Z>o & 

fc\ ^91C£INT, (a) ~ (c) its 

QUIT'S) •So 

[0104] LTIl£feS£*i!±!-t£ 

H 2 ©Jj;£(i% fuEBit (1) L/M3iS£$]££H3iS<h L% 

^feS©JiS©^&ftSlc£tt£}&felEESI£1ltii U §£M{Mit(cS-3V 

T^tHH U tuiBlD^{4Si:©E6SIA<pjf^iiJ^F'9©^M 

i±wiz&^x^Tmm±w%t$&T&ft:&^fcz>£jzin^Ts mmmi ©ms 
(DMMt #]$SfeS©JWlj2©IJCi&{jiiSA\ fuEBil 1 ©^Ste©ff^ 

v*>n.©t&?j&-c£>£©icttu 
£ L/c-fiST'^j'ij^T'ffijSf •So 

[0105] feS*i!±!gS1 1 LTIlfefeS 

£*ii±!-t£fn (Dfimz^^rtts tulBH 1 ©^©j^^iturc £>£©-? 

. ̂ ©f^£mf£o 

{3iMai^2 2f4, ttrta^i ©M©MBtime, 

y M 2 1 ©{iEgilSfSKESI^ 

gl l©«IWtTKSt5. M»tb^2 2ft, M 2^s 

$im#iM4 i©ffitc, -r^h, m 
{tmx7 k%%:in1r&m^ M:ft/h2J|l?££^TfiifE5£ (1) (DM&M& £ t J: 
oT, T^x-^1 h 1 2(D{iLUxr £r*ffiU ^faSrM&g^ £ 1"5 
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P(,)£K®1-£0 0 9 (a) h LfcM 

tf^StbTV^o H9 (a) ~ (c) 

5£f|j£©J^S&ifc*:Ufc2^±&ill?fcor, 
;xy yoJiiitfeSo 

^Lt, 2 5 -t^TCaSMpW^oV^T, tufB^C (3) C«ot 

, mmwmmmt ^xnvmmmiP &fc\ NLossit/^#^2 
4 stiE^ i t HMH^ N L o s 
ug^^muitipath ^ w h u_yy^t Kx^xmittZo 

[0107] m^x, M»tti^2 2«, m%mm$,}tmmmxf titm^x, M:ft/h2m 
£J?i^TtufE5£ (l) ©i^fe5iifuj;ot, tegjc^^tiiU fPMsyt£"t"50 

@9 (b) ft, 1219 (a) ^$tb5^m^P(,')©5^©2^CoV^rS¥«i®x(,')^#m 

L/cM^^U 1219 (c) Si, HI 9 (a) i^^tbSfg^^P^cDi-^TCoV^Tlffffi'fiC 

Bx^iLftLTcM^LTl^ 

[0108] »WCNLOSK^^KgEII^£f^^/^©^7 

-%^hX\^<DX\ &tifcWMittxP jftP{i) b V ^5 Brtg^^ 

fe5„ Lfciict, @9 (b) fc^Sa-bSJ:?^ mmMp(i)(Di&{§^m 
hz>zki>, MmMp(i)frbnmjtmmimfo6^^x\ 
nvmmmz&tifc ^(DmmmmiPu^t^y v 12«teLfcifawjj? 
tmiiiNLosK&f/*xmmi£M&&tt'?s>i?/*x<D&w&gifz>zttftv, mm 
m X(i) ^ CDi£® KM ffi £ ft 5 t n *. b ti 5 „ •£ r T\ P 2 5fi, 
OT{igx0 ^WM^P[i](D±mt^ 

t£tz. k ki-&a 

[0109] 
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(1) ~ (4) Km 
$i-5&©&# d') ~ (4') %mttMm&p[^n(Dimi±n(Dimk\,xm.m 
&m\ m-%* 

[0110] (i' ) mimM.4 i«4 2©»ttt5g 

(2' ) itfl4 l^NLO Safest H#f©®ifc^l0©^efc5S 

Siitfl4 1 

[0111] (3 , ) llM±©»H£#rM4 l^NLOSt'feSifgfi§ 

(4' ) ^f«^^ffrra^©r4»T©?MitfM4 l^Lost&s 

•tit, M®tb^2 2«, «t/h2iS 

Srffl^TfufBjfc (1) L, £H 

tnjoimx im&ttimmi i©m»gti-5o 

[0112J 2 6 fi, ®;feLfcliiJj{lLWxrteftLrs<-7'4 

re, fFR W, 5 ^©-efeSo lifjfB^—TV 
^7u74/u^l-i, ^#s TV 

^/K U ymt)Otfe50 0^19, «{£ 

l o 1 p{i)Xib V , 

k(D^Mt\^b^Ms IkXI, tuHlrofig^^b©##) 

2o©^I^fflv^TlWffi^fTV\ igtLTSfcS. ^rLT 
, z<D±]g\c^^\^xMM.s£%3%:MZ>z.b\z.£.<>x, J&fefiit 

ZMfei-Zo s<-74 ?comfit, 2fe©±5 fcWt, 
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[0113] h/V : x(/) = \(pef{t\Xef{t),vr,p{t),v'ifr)f 
lvV : yt = \(p{i),X{t),v,P{t),v?itf\ * * 

: y{t)=Fy{t-At)+Nv{t) • • 

S: (9) 

S (10) 

• 5S (11) 

: F = 
1 0 At 0 
0 1 0 At 
0 0 10 
0 0 0 1 

5£ (1 2) 

®iU fcfcU <P, I 

•*i>W=ke/(4 ^ GPS £ o -cill)£ £ ft 5 jgJt k(4va(47 SrHxiT 

[0114] 
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t&tiu xo(t)<D.bsn&ftmzft 

& Lhy{t-kt)<Dr<t% 

#x.feft50 ®i o 5v f-yy°v 

"CM^fS. 7fc$8fe<DMtb LftcoX\ ituIH ©#:£{£ 
My(t-At)coMSiai^S2 Cm] &£<?)£& V Srioj; OT-tfcg^)® 

J5ISCfi^5 0 Cm] M©j£^l9^oj;5i-^$i4-fco KT 

yt =p^.l)\z.i:'DX&]$L::?-<Djh&.7r^(t)(i = i, • • • ,iVp)SrftWi~S0 

ff(,)(0=4*ik=4«-i) 
^multipath ^transition S (13) 

Amiltipath ~~ eXP 

= exP 

[x(,)(Q-JCb(f)|| 
CTo 

lip At )|| 
2 

CTA/ 

S (14) 

S (15) 

Ltolftlji:' i-TSo 

[0115] &fc\ ^©^©^©Hj^JC^lNTtt, fulfill 1 (DMM(DMf&£mffi-e$>& 

(DX\ "tfomn^WttZo 

[0116] >XlZs &&BJl(DM3<D£fa<D1&WZZ>l*r3tBJlTZo &fc\ 11^12 

© » © ^ i; ^ -t & t © tc -ai. i; ^ i" ̂  ^ 

(C^T^©f5^£m-t3o t/c, fulfill 1 &tf£2©mfe©Jl^£|f| i; 
wiWRxtm 

[0117] Ml Hi^0^©H3©^Ste©ff#J(ca^^N LOS/UMLOS/U 

«hti^©x>>^,h©M#;&i^0^'r^^"eS)^o mz&^Xs (a) 

tiz^&^comzfc&o 
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[0118] LTfeS}f££tT9 

o tOtzdb. 

(it) 
(Ray) L 0 S&t/N L 0 S (OMUtifoM LT 

s+nu 
[0119] N L0SJ5lt/^^^2 4(i% 

l^X— ̂̂'MT^mii/Zs 1 1 (Dl%%t\iLW.t>xb 
1 ^ L o s ^ N L o s 

9o fes*ti±!gsi 1 mmitLWt&mmmA. 11*&'$$&$• 
±(CPtT^tl^o £<Z>*§£\ 3}%^im 

m&WKDmM) m 
fes^tttigsi 1 (Dmm<Dmm%(DJLyiJtxy^nm. 

A7> <h ©stfeElaiit d min ^r^HHt"'2)o 

[0120] ^LT, IWd„n0Mfi| d min | ^Wit d threshold ^ZfoZ^SlZ 

&. mm%ifm±ttui'NLOST^I p$m%U^WLOSV 
fc&tmmt&o t/c, M^MS i dmin i ^siiiidthreshold 5kMxfo&m'£iz& 
, NLOSMLOS0SMteLTItfU 

&fc\ fulERKitd threshold 

7^\ 1 [m] "CS)i>o 

[0121] ;£& £ L£(M.S!His <%(D (7) ~ (9) 

1 is Xtt. m&m<DM$VZj:?r?T£>tlZo 

(7) H/J\2it)£CD^§lt : 1 1 ©iiSfeSCD^HtKis Jpfift/JN 

2^;££^T, fu§E5$ (1) (D£?teMM&M?lJ(D£0M$:MdbZZ£lZ 

2>t>\ iTt.^ b L£ 

, N L 0 S U$>Z> <h LT, 

(DBmts LOS -£&>& t L/cif-n CD^It<h £J;b$$ Ls 

^t&0 
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LOS Zfo&tL, #t(C/jN^lNif^(C(iN LOStfe 

£<h-t£o 

(9) NLOStfe5 

t b 12<D$m 

xNLOS t, LOStfcSi LT#tB Lfcgff y M 2 ro-fe® XLOS £ ©€•* frb, g 

ft L/cMM-IS^VTlLtHL7MS0«eJ<b U ®V^S:Mt5. 

[0122] {SS^aiSSl 1 fulfill 
1 Rz?M2(DmMmm£mmvfoZ(D?\ 

[0123] *mR(Dm4(D,MMmzwjz.'D^TmmT&o m~H3(Z) 
»©^ L1"£t<mc-a£. ^ L1"£ o <htc 
cfcoT^ro^^^ins-rso %tcs mmmi -m3(Dmmmm,tmcmw 
Rtfrn L^ntc-^-rt, 

[0124] ^1 2tt*fgB£©£4©^;(jfe©^lC£tt£NLOST&£^©0y£^ 

-r^-efe^o 
[0125] tuiEH3(D^mmtntmrnz, m^m<omm 

^7^U£^J*LTfeS}f££tT9o li 

Ssi$)©x y ^©#£|£SlCj^l^T\JU£:'fJxAE: Ls L -f A^ite^CDx y S/j£^ 

itmm 3 ©^jfe©^© <£•?£, £©g 
^Hdmm (C^lNT(Z)SI{Sdthreshold £1^1" SS^T^UCcfco 

TN LOSM'LOS©|$^J!t§o st3sEEitdmm (CJ^L/c 

NL0SML0S©i$^it5o ^LT, l£«£fulEH 2 

[0126] mi Wc^£ti£i:9(c, 

^3rR]^IE^ L/cif^i, fflktytfD^vVii L-r <h©st3sEEit£ dmin <h Ls NL 

OS^1 t 

cD<h-t&0 &fc\ NL0s-e&&«&, (16) -e^S^ti^o 
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C0127] p(NLOS|rfmin) = ^nN(xAormap)^ (16) 

[0128] dd-e, N (x% 0, amap) IMILIO, #&omplZ$£?]E 

%tcs omp&3$.5tmm<Dffig.frt}fcM-Ztl2>o ^1 2 1C& 

. mmzNLosu&zm&p CNLOS I dmij £ixy. ^icgjasesi 
dmin^rlxy^ cmap = 0 . 2 5 <h tlTlN^>0 

[0129] ^M(DJ&mz&^Z&s c©i$?;t^TNLOStfeS^LOS^ 

%>fr(b¥MiMitItli 

\iLW.(Ditib b L^omWAz^Lz. i^nfcNLosxiiLosro^te) 

L£ <h LTs L£c ^sy. L. LOST-

&£<h¥U^£tl/cil^C&L 0 S©«£^Ls N L 0 S T£>£ ft 

&N LOS0®$^C^o 

[0130] MPL^S miBt&2(DMM<DM&lz£^z3inB[stc/<-T<( $J\/7 4 JUflz 

<fc> W' •?> (t) = L mu Lt i path L transition ^ \ <— 

H4II4 1 (D&tcttP (LOS | d min) XttP (NLOS | dmin) 

So ^©InHs &05S (17) ©cfc-ptCJ&So 

C0131] (in N ( I \ 
^ (0 "Anultipath "^transition nnNL0S»kJ • • (i 7) 

«=l 

[0132] feS*i!±igS1 1 fulfill 

1 Rt?m2(DmMmzmtm%zfoz>(Dz\ 
[0133] *mR(DM5(DmM(DB?MZ'D^zmmT&o H1~H4 CD 

MM<DM&tm\:mik%Gt2>:b<Dizz>vziz. 
%tcs mmmi-mivrnmrnzmtmcmw 

Rtfrn L^ntc-^Tt, 
[0134] ^1 3&*wmm5®^M®mmz&tfz>i±w.$iihi/x^^(Dmi$%^ 

tmZfoZo 
[0135] *mMmt?M(D{±m.$i^>XTAiz£>^Zs fes^aissi 

£ft£i:9(C, atiSP^: LT)iyfezL-y K2 1 tkWiTLZ&bts 

>> K2 1 IZttTLZs &m=L-V K 1 2 ©MEEittllfiSP 1 4 Lfcjllft 
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frtf-^3 1 (i4 1 1 2 2 E£ 

{iS^HHnP 2 2 CD^Hti L/c'fAz;S(Z)JWljS(c#^t"•SJWDS 

W2 3t, feS*i!±!gS1 1 ©feSfre>5fl!KMM4 1 £T©«$fcS(C 

£Lt#£^U?1A;UC#£tl£N L0SJ5ttAX©HMEEit£}f£-t£N L 

0SJ5lt/^^^2 4 t. fu§EJim^SP2 3^S^L/cfeS(Cg-3VT 

•SlilifeSjlJRpP 2 5 ts I^SIifeSjlJRnP 2 5 L 

fc^lifeS(cS-3VTfeS*i!±!gS 1 1 ©Il£feS£>££LT!±!2l-t£Il}£ 

uT©ai^^sp2 61. 

fut^ii-sift@f-^^-x2 7 K 2 1 

[0136] ^LT. feS*t!±!gS1 1 tt. h 1 2tf&tl\,tcmtiL%m.4r 1 

©fes, mmm, &TJ\ M£i+tisp2 8^fi!±iLfcM 
{•tLm*^&mn*s aisspi 7£^LTif^i^-/<3 i (citis-t^o t 

%ts mmnm&v—'<3u^ fes*ti±!gsi i ̂ ^fL/ctt^cs-^ 
3 ̂ Tuife^'lf l> -f K — 

Ls ti/c-fitli'fiS^S'^i/NTilS'fAz;®^)^:^LTHH 

Jo Ls HH^n^ ti/cii^'fiS^r'fiS^ttlSS 1 1 (CjJx/fHt~'I>o 

[0137] Z(D£?IZS &£fo(DMm<DtiLS&tii*>ZTAlZ£^r&s $HtbnP<h LT 
MjftiL-y K21 i iz^PL^nx^^ts mnm&v— 

/<3 1 l;:li*.e>ftTlN£©T, feS*i!±!gS1 1 

LfctfoT, feS*i!±!gS1 1 $1*.#. Iwl 

f£^7^- S7^>0«t^C, Ay 

•x IJ -^©BIi©#m;6Ub$$ft/J^&gST&-3T ts M&IH£feS©!±! 

(^/c) oT^f £d£tfT££0 

[0138] t/c. if^i^-/<3 1 (c#m©{is^ti±igs 1 1 

%Z.tlz£-?Ts £-feS*i!±!gS1 1 ^W£7°P-

-?T-$t LT. 1f^l^-/<3 1 ICgfltLTfllffl-r^Cl^tfTSSo 

[0139] &fc\ )iy{izL->> K2 1 ©^fgro-r^T^fes 
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tedigsi 1 1 LtztK ;IJfe 
ZL~y h 2 1 ©atiCD-gP, Wf-^^-7 2 0^£1f*g 

»-A'3 1[ClU ^<<J£feS*i!±!gS1 t/c 

. mnm&v—'<3 1 &tf&s&digsi i K2 1 com 
ffi(D^$:ffi?LZ&?lZtZZ£*>-el*Z0 

[0140] mnm&v—'<3 i #iiaiufc^£fts#©if*g£fts&digs 
1 WZfemtZfr^frtes *T-7>JU ^-XX^^MRtZ> Z.t1$Xr*Z>0 

*t!±igS1 
[0141] &fc\ feS^dl^SI 1 &t/1f^ll£+f-/<3 1 ©^©{feCDj&GMtj&fctf 

$hmz^T&s mzmi ~m4(DmMmzmtm%xfoz>(Dx\ 
zgmtzo 

[0142] *mR(DM6(DmM(DmMiz'D^TBmrz>o m~H5(Z) 
mm<DMMtmi;iM£%GT2>t,<Diz?vTtts 
£?Tt(Drm*mmrzo t/c, tuiBm 

^(Dmrnz^mtzo 
[0143] mwn(Dmxmxmz&%m&m]G$:35$Btz> 

m^s }iyfe#iM4 1 LOS/U (sttAT.) 
StS^UfcLOS/U (SS/^7.) Xfo&tlfc'Mt&fttft.'b b lA^d-h 

tuiBH3(Z)^ite(Z)ff#J"ei^0^L/c (7) ~ (9) ©^-e^usy^nfeJi 

SSP^A^ WMLtcmMfyxomm^LtcmMftommumfo 
ti^©I+}iyi^^JlH-e^^^:¥y^L. fu§3fi£t)©!^i50 

[0144] fulBH3(Z)^Ste(Z)ff#J«h^l*i(C, st^itdmin 

(omm^\ d min i # HKS d threshold 3&7ciraif*B£^ 

^LTs fes*fti^si 1 (ommtrntmrnnm^ 1 £%n&xMft±izm 
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u Los-e&&frN 
tT9o *I^t)(Z)2iTifA.^c£3HUT, 3 ̂ i-teH'lf& 

)X(D ( 

1 0) ~ (1 4) t>(D^tUhs 1 ^ X&s 

Tfrfotl'So 

(10) N L0S-eS)5^te1"^<J:y fc, 

/JN 2 mi<Dmm&'b $ ̂ jt^ti tf&fr Lte^tm'MtZo 
(11) S>S^|p]©^Xtt^©Jfl!K4^M4 1 frbOls^ lZ-D^X(Dmi£ 

#N L 0 S-C£>£l;::&#]fc>£>1\ \MWfl 

(12) fei>^[p]©^Xtt^©Jfl!K4^M4 1 

N L 0 S Xfo ZIZ fc fat> b t\ * tl tlftlClfiil 4 

£t" •So 

(1 3) tulE (1 0) ~ (1 2) -?mmbtctr-X(D 1 

izJg Hit" £ *!£-IZ mw®L ftIN t ¥0t £o 

(1 4) *ti&©fes*i!±!gs 1 1 IZ£?T, tuiB (1 0) ~ (1 3) Xtm 
Ltc^r-x^ii)iy-ztizmsiz 

[0145] ^©{4S&tUSS 1 1 

CD¥iJ^tcS^\NxtT^tii>d^:^Mt LV,N0 U 

-f ti^^#SL^lNprtgfi^ = ^0 ^d-e 

. fea^taigsi 1 &. mnm&v—'tz i 
g{gn.-y h 1 2^|±i^iU/c}IiJ{i#iM4 1 ©fe®, & 

MU. is^s^jt^ fea^aigai i (DmrntLmmo^-o^n^co 
Semitic, mnm&v—'<3 i UINQ 

[0146] dftlCcty, /<3 1 &s ^©{4«^ai^ai 1 ©^IC 
3^7uMit 
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fu§37 =?V(OmM\Z. 

1 Cm] iLjjfD/. yS/zKD^-tzMCttUT^roTfc «t^U 

TfroTfc <fclN0 d©c£9&3;^ift!IHf$g©^IE«, &g&dJ^S 

1 1 ><3 1 fea^t^gsi i© 

mmT-**-7.2 7 

o 

[0147] £/c, #$t©{uS*i!±!gS 1 1 3^ 

Tutfe m if $g (c # £ tvr IN & IN ̂  ̂  

[0148] flUtf, 3&5c 

iM1f L^INC ^ JCJ&O £*i^u B& 

\M^t(omzx-otcm\tL%m4 1 -^u^/^jg^icaiN-c^ 
mtf$L\:z>(D7:$\~tim_t.t^), mmzmmztite^o ;iyfeg{* 
ttii^iiy ^©ffiN^LOSTSiS^NLO 

S-e^)-2)^©¥lJ^{C#jt^^)-2);IflifljM4 1 (COl,N-c<5D-7?-*£J|X^f<5C: 

£tf-e$Zo T, 1f$^l^-/<3 Hi, C©<fc?&^-*£#&©ft 

S*i!±!gS1 1 AN^JR^-r^il^tCcfcoT. 3^^±fe^1f$g(c#ttiTlN7^ 

[0149] £ /c, 0!J A. t£, U -r h U — -> > <h 3 ;^i®lf *8 tCJ:oTLOSlf 

mmmsommomPMxtmLtc m 
~ (9) ©:£&lC<fcoTNLOS-C&£££tf&;bft£ii£-tf&£o 

, NL0ST&£££tf&toft££lN9ii£tt% A*±lCAX£j&£i(ii£$l 

(3&5Diraif£B£#£ftTlN&i\) 

S)5o d©ii^, 3^±fe^1f^©3t^^ vis=Lmz&m^-oXWM%(D 

o ^>a(C*i^©#£©&P£tT9*I^C&, 

$M£T£3£&* y P/<7. 

Sfcs8f+tfRTtg£&£o d©±I^^(is fI^©ff^WB£T-££©-e, ft 

[0150] &i>\ ^ste0^tcatNT«. mmMmv—/<3 i&\ 
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1 Z.tlZ£-?T. #$t©feS*i!±!gS 1 1 
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