- 18-43-06-20 The Journal of Korean Institute of Communications and Information Sciences *18-06 Vol.43 No.06
https://doi.org/10.7840/kics.2018.43.6.1051

2o Aol Aol AW st A BASE THE

I2E A2e) AYH B

A, ol FE

Experimental Analysis of Strong Ghost Path for Indoor UWB
Radar Signal Propagation

Dae-Woong Kim®, Joon-Yong Lee’

B =EelME 2 HeltE o] 87 AW S1A 34 AAelA WAEe s amEl] 54 34 A
= IR WA R F8 ARl ofs Ashs wbE vaEs SIS HReE dAE] AEHA
A S lek Ak gelxe] Hol] A4 AdE Ful s waEr) BAEE ks ARy, wkE unE
7b Zh=s AE SR Ao b 54, aela Tl 54 Msllnh =3 oA IS ol 8d A 91A
F2 Ade] el 37k 3AET) v ekl s Al rgic)

Key Words : Ultra-wideband, Radar tracking, Indirect path, Ghost rejection, Strong ghost

ABSTRACT

This paper presents the result of an experimental characterization of strong ghost path for indoor
ultra-wideband (UWB) radar tracking. Strong ghost, which is generated by symmetric indirect path or blocked
scatterer, can significantly reduce the accuracy of moving target tracking. Sets of radar experiments are conducted
in time domain to examine the cause of strong ghost path. Power and frequency characteristics and delay spread

are analyzed. Effect of strong ghosts on the accuracy of two-dimensional moving target tracking is also examine.
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Table 1. Excess power of strong ghost ray.
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Table 2. Locations where P400 radar measurements
were taken.

Experiment location The number of
radar scans
Newton Hall 4th floor side-lobby 591
Nehemiah Hall 2nd floor side-lobby 592
Nehemiah Hall 2nd floor hall 591
Hyeondong Hall 1st floor lobby 592
Hyeondong Hall 1st floor lobby 592
All-nations Hall 3rd floor 597
All-nations Hall 3rd floor 597
All-nations Hall 3rd floor 597
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Table 3. Mean and standard deviation of delay spread of
target cluster and strong ghost cluster.

trms /L (s) a

target cluster 1.6115x107° 1.4599 <107 °

ghost cluster 5.5798 10~ ? 3.2387x107°

1058

x107

- -
Trme (8) x10
2
5 i i
0 0.5 1 15
;s X
Trms () *10

J8 17, s a2E FzE et el
2] A wu el i)
Fig. 17. Histograms of delay spread of strong ghost
cluster (upper) and target cluster (lower).

Fel2EEh

3.2.3 ZFuk £4

=2 A5 Falp B
Aollx] =A3F AlFell 2214 Fourier transform= |
3lo] 2ol Eg] 548 Abvngieh AL (03t &
AAZE ()& 272 0.98 nsot 1.6 s2] AR oFAls}
(quantization) 3}o] 23} A& WAl o}&a) 7k
o] 2% Fourier transform= #-&3}3ich

3 A8l #lsl ARt

o5}

R(u,v):/ r(ﬂt)eiﬂﬂ(“#dedt, )
a7 189} 19 AFAR A57} 23 A 629 )
o} 37w y~E Alsrt 23R A 532 7HE F 5k
1% 2~ E(magnitude spectrum)S &+ F, 7+t
of e FAa Asjoleh. LRl F9HE 2494
2ol e W] AfERL, 5L el
e wale] LAY e, DA o
e 34 Fole A0 WA waE
28026 GHz 2 frAlshAl sbse) pA 505
= T AL fA118E A ER 0] HAE =), o] 7
£ pee] f7ol wel 2] Weel o] 2

Al WskA] 9] mhizelek, wb &0 BE A4
oA @A b Pele] 2o EYS BF T 5
o} A7 = 4152 79 0.04 HzellA] 0.27 Hzell 2
2 22 A~ EHo] Ity = vbd, 7HHAE X159
74%- 0.04 Hzol4] 0.08 Hz thdell A5= o] gl 7
< 2 5 giek ol eple] $HgoR g 447

3o



= 23S ey Alze] A As} A e IR 3

s
i

~E Az AYA

frequency u (Hz)

-0.3 -0.2 -0.1 0 0.1 0.2
frequency v (Hz)

27 18, T Ao A% ssmg
Fig. 18. Magnitude spectrum of target cell.

«10%

frequency u (Hz)

0.3 0.2 0.1 0 0.1 0.2
frequency v (Hz)
J7 19, % 3B Ae] A% ~dER
Fig. 19. Magnitude spectrum of strong ghost cell.

A e R
I7IE FAE A5 AL A A7l wE W)
o} AAE Ao wla) AR Lelche A Sl
o 243 2 Qe ek 4 24E 1aEe)
A9 wle] gAsle] wiegslA] elel olel 5
o] AT = Ao HojAlt

o] AkS wr} WEs] 3P| 9I8le, ket
I FEE 15 2Hlellx] o] SAS Al on,
I3 202 =A% radargramS HolFErh L]
e AT SHANE T, s Al
short-time Fourier transform (STFT)< A-&3l¢ich
Agz|ede] 7 o wf, m™A bl st 4%
z,, (Tt) &

_,

E J—
xm(ﬂt)Z{r(T’t)’ t ((m 1) T, m Ty,
0, otherwise,

®

o= Ao, ol sdsh= STFT--

X, (rv)= f x,, (mt)e P™dt ©)

— o0

QdoAIEt. 223 X,, (rf) 238 A T35 g,
% Thet el Ashsik

o, :/w [l - gm(r,v)dv . (10)

— 00

714 &4 g, (mv) =

_ [x(nop
glrn) =——

f |Xm (r; v)|2dv

6

(] E=Y o

propagation delay (s)

]

10 20 30 40 50
measurement time (s)
a2l 20. d5E 13 28ol|x] 4% radargram.
Fig. 20. Radargram measured at the lobby of Hyeondong
Hall, Handong Global University.

0s
0.45

. 04

@

> 035

iy

[iF}

s 03

5

= n.25

[

T

T 02

[=]

2

& 015
01
0.05

10 20 30 40 50
measurement time (s)

8l 21. STFTo.R dojal ~#|Egle] Hat ol
Fig. 21. Mean frequency of spectrum obtained using
STFT.

1059



The Journal of Korean Institute of Communications and Information Sciences ’18-06 Vol.43 No.06

o2 Aeolwun], odFe] ek s 3k
715 21 717 209 Hebd AlsE S ARl Hi3]
T, =038 s& STFT-S #-43+ ¥, Hit T3 (mean
%LSPO% plotdh Z¥jolc}. 134

= Al p, 2l wrel &
3] AA Yehds e B 5 9ok ARAR AE
] Q) Wt B HE dqolx e g 3

frequency) 4, &

K
0\1
@
|
E
it
N
r-{u:
H~
§§

[e]
o] Y-S TS ulf, 717} 0.2418 Hz2} 0.1393 Hz =
doigar, EA w7te s1~EL] 79 =4 A7k wh
£ w3} eprlo]

wAlol= kool vlsl 3] =2
o &

B Aoflxe s viaEr) A e 34
2]2ollx] 1 Asheel] dvh} oS F=x] Ealst
2} gk odubg o slte] et Ex

fekeh= 7t
A 3ol eple] 5’4%1% FAE 7S, 3709] miew)
g Eﬂ°1ﬂ 011*% Sk Ji *o% T AR Alewt

sl eple] Sl 4%, 34
A 7P R =g AR Als 019401] L2 r:}%
AHAR ALE o] YA
Qe

A el ARAR AlE
= 171- TAEE ;qoﬂ;g}/\]._,]
3| 38 o)Ak ZA vehbe AE
o & 5 9ol et AR

N :(O
)
=

N
O
b1
s
N

o,

>

o
TR
>,

2
Z

)
o
g._g(:‘gn‘.
2 o
rﬂ
M

o
E

_OL

N

£

o
=20
_HF[FEIE
oo

X o
i fr
ol
T
ot +
fr
K
SIS
o 1o
ki o
%)
> oo
it
o,

o2
i
=2
Y
Sy
e
i
fr
it
£
o o
§.:)
rO‘
_(‘)1_1‘
32
(o
Aw
ol
L2 o
ol
i
3

als

i
= i
L ot
) n
2
aa mlo
N Lo £
o )
Jﬁ“ : oil
m o o

lo N omlo v pgl T o e >

U_L;
s o o o

- K
&p
o |m
g
> o
m o
0 o
n:%m{m
©
ol
y
2L
B
o gl
=2 N
2
F o
‘:{%oﬁj«l

o

(
-
£

)
o
_>.i
31_‘4
>,
%

r %o
_V‘i
e
o
£
mlm
o 1%
ro
]

Aol Aol 199 A
‘yswﬁ cprel] e 4o g
(Multiple Hypothesis Tracking, MHT) 2= E]—
AAE Fstele) 1

3] 223 MHTS] 58252 wejFc) 34 4
o A28 57 kel dHs, A glel 7]
2ol E#M(track) ©l E3==AE Flsl= Gating
IS 7123, 2 Aol wet glHE SRS o %

f
ﬂ&‘i

%
)j;
=y
ﬂ?
>

do oE rN r*°

1060

Input
Obs.

Form New
Tracks/Hypothesis

— Gating

Track Hypothesis/Tracks
Prediction Evaluation/Deletion
Surviving Most likely
Tracks/Hyps. Hypothesis

| USER |

J2l 22, MHT 35%.
Fig. 22. Flow chart of MHT.

oo caes g A9 o x.}
2 949 moloz Bk A9 24 F, A
EEER al—t— Eae)

3‘]_04 Gatlng —51-/\3 xﬁiyﬂ 2] ,]-6]-1;}

MHT =32 $13to] 941 2311 AellA] wkd =70
7]HKsingle scan basis) o2 E}S] HuE 4 H
27k ek 7L ol 312 B Gating Tl 23]
Ealo] F3A7A 47t AYHC) Gating T4
ool Edlol] x3He e =z Ao ) o)
2 Edle] x3HE ZAQIXE gsh] 18] AME T,
2211 413 7k E] (Kalman Filter) & o]-8-3 %2
shodek. Znt Fejelae] A meds) 4 wdd
(12)%} (13)l] 23 F ek

>

T,= Az, +w, (12)

z, = Hzx) + vy, (13)

A o ol AR 393 274 A

2
22 el A48 ¢, o] 00, T RS
Wzt s o 2 7pAslgc).
2211 Zut Be]ollA= A AR ol Z 3 )T
(14l A= g, ghell 2t AFE o8 7EHE



it
M
by

J
_Jé

18
>
jin)
2
fot
1o

>
=
=
a=h
>

n:
=
o,
e

IR u2E AR APA 24

o] T o] AEE sk, 2 Bele] 34
Zholl TiEE 2Ale] BAb BE AT AL WS
Mo e,

S, = HP H+ R, (15)

Dk(zk):(Zk*H;k)T&Tl(Zk*Hgk:); (16)

R, =[z2,: D (z) <v]. a7

7wt DE| 9} Gating Fpel] AHE dletrlele &
4ol A2lslela, FEA Po| 27| 3 4x4 35
e (identity matrix) = A3tk

o] dE #apr) shte] Ed| Gating el
#3F2 739 NN(nearest neighbor) 7]*]-& ©]8-3}

of Do) 3te] A% e L =l A

E 4. 72 2e] 2 Gating T ebrlE].
Table 4. Kalman filter and Gating function parameters.

Kalman Filter, Gating Function Parameter

1 A0 0
State 01 00
transnllon A= 00 1 A
matrix 000 1
measurement e [1 00 0}
matrix 0010
1 ., 1 .
— AP S A
3 ) 0 0
1
. —AP At 0 0
covariance of 0=0 2
i Tk 1 1
State noise 0 0 SAB A2
3 2
1
0 0 =4 A
2
covariance of R— [ 0.2 ().()4]
meas.noise 0.04 0.2
Gating
parameter Q, =05, y=0.75
and @),

el ealo] 2o A st} Eale 2] Edlog
AL o] Fell Edlel] 3= Fatel ] E
a*—% AARA w= 4 Edlor kel A s}
Al w=dl, 2] A AAshs 2 4L vt
ke olHE 2T NNe FHE FolM Mo ol
2] J—Lu]]— aﬂoﬂ iﬂﬂ“ﬂla §¥°16}~ /M

[o%

41

°ﬂ EE 57 H—4 -'JrJL z 57H-4 —4’ -Erﬂ' EE~|°ﬂ
299 A5 ol 34 mden Ansel, Y5
5708] F3E 5 47 ol3fe] 2t 3 Edlel| ¥ty
Aol B AA 2 A oFE BRI
2 Edo] AAE 7 2Tl == 5] HAx
Edle|| x3kw= F3x7) 278 ol He 7l
o137, 2 Edle] AL AT 1749 91 HE
% 27} olehe] A7k Edel] EE A5l A
=},

29 25 240 3 9l 399
I3 240 =AE 2218 HEES O]
Ag BalS vehfigick 234 #xE A ]»‘—;—data
association A ol|A= *"71'531“:”—"— o]g-3] MSE
(minimum square error) Fto] A7} HEE k= A]
HE FAx=2 Ak L A3 603709 - =
3 FollA 26.87%¢l sdsh= 162719 FHx 7
£ mmel ol AHEGSE AL, 0
3 17 24014 & 4 9l%o] e Ede]
ghalsloint dubzel MHT A2 Fo1%1 /1Y
7} AR SA=ENSS 7P Aeels] o]

AL 7438171 13 7IRiel7] wiitel, A 31

fr

E]N

ofN

““H

ro,

1.
0
g

N
BUI S

;

A ubservatlon
) RSSO NP PO = DO B e ittt

Radar3
8 D
A
aptt
. l
7 ‘-__‘“ e Hoen L l y
."" % . 2
6h .'i'_ W ,'.:
i .. i, .8
LNt %,
.5 bt s, |
] - 5
@ P
E 4 A& -t

2 A 0 1 2 3 4 5 6 7 8 9
meters

J2l 23. MHT $1% (@5 #3).
Fig. 23. MHT input (observations).

1061



The Journal of Korean Institute of Communications and Information Sciences ’18-06 Vol.43 No.06

—
target lrack;
Radar3 |_# ghost track |

meters

4r &
Radar2

el

meters

33 24, 2281 el 34 oAl
Fig. 24. 2D target tracking example.

o o3 AL AAE ol HE=R QE) 3_%'% MHT
AN HAEA] ederk wEbd o]’ oS
MHT s4gelx] A=l 34 euelsoll, 2t 2
El9] A5, T= Gating T2 54l T34 &A1
8] whael A 912 FA el Ak 3 vl

it

it

A =k
V.HE
Rl A $1A 34 sgela) BAlshe
7w aEe] WAy lels) SAdo wls) a5l

al
oh QAR A0 AREAE 71EoR Holt
e AnEe FE O AR Alsst Aehlel

Aol ofs] A= Aoz vepdch s s
E7} 23 ZeizEs el FE2Ed vlE] & A
1spile 2= grelslglom, mwal 3|7kl

2 A
w2 2219lo] 7] 7o 7 vehdt) olzd 3=
dZ@ o= ola] AA ¢x2d Aule]

=

QoM F23F o5 RS E1E = sl

A
T

References

[1] H. M. Khoury and V. R. Kamat, “Evaluation
of position tracking technologies for user
localization in indoor construction

environment,” Automation in Construction,

vol. 18, pp. 444-457, 2009.

[2] S. Bartoletti, A. Conti, A. Giorgetti, and M. Z.

1062

[3]

[4]

[5]

[6]

(7]

(8]

[9]

[10]

[11]

[12]

Win, “Sensor radar networks for indoor
tracking,” IEEE Wireless Commun. Lett., vol.
3, no. 2, pp. 152-160, Apr. 2014.

Tan N. Lee, Jae-Woon Kim, and Yo-An Shin
“An Improved TDoA localization with particle
swarm optimization in UWB systems,” The
Journal of Korean Institute of
Communications and Information Sciences,
vol. 35, no. 1C, pp. 87-95, Jan. 2010.

J. Shen and A. F. Molisch, “Indirect path

detection based on wireless propagation
measurements,” [EEE  Trans. Wireless
Commun., vol. 11, no. 12, pp. 4482-4493,
Dec. 2012.

H. Rohling, “Radar CFAR thresholding in
clutter and multiple target situations,” IEEE
Trans. Aerospace and Electron. Syst., vol.
AES-19, pp. 608-621, Jul. 1983.

S. Blake, “OS-CFAR theory for multiple
targets and nonuniform clutter,” IEEE Trans.
Aerospace and Electron. Syst., vol. 26, pp.
785-790, Nov. 1988.

S.-J. Shin, “A study of efficient CFAR
algorithm,” The J. Inst. Electromagnetic Eng.
and Sci., vol. 25, no. 8, pp. 849-856, Aug.
2014.

F. Folster, H. Rohling, and U. Lubbert, “An
automotive radar network based on 77 GHz
FMCW sensors,” 2005 IEEE Int. Radar Conf.,
Arlingon, VA, USA, May 2005.

F. Folster and H. Rohling, “Data association
and tracking for automotive radar networks,”
IEEE Trans. Intell. Transp. Syst.,
370-377, Dec. 2005.

M. Lee and J.-Y. Lee, “Statistical modeling of
indirect paths for UWB sensors in an indoor

vol. 6, pp.

environment,” Sensors, vol. 17, no. 1, pp. 1-
16, Dec. 2016.

J. M. Cramer, R. A. Scholtz, and M. Z. Win,
“Evaluation of an ultra-wideband propagation
channel,” IEEE Trans. Ant. and Propag., vol.
50, no. 5, pp. 561-570, May 2002.

O. H. Woon and S. Krishnan, “Identification
of clusters in UWB channel modeling,” Veh.

Technol. Conf., pp. 1090-3038, Montreal,



i 24U ey Ase] A Ast A dske 3= 1B Are] A

nﬁL‘
2
He
2

[13]

[14]

[15]

[16]

Canada, Sept. 2006.

M. Corrigan, A. Walton, W. Niu, and J. Li
UWB identification,”
Radio and Wireless Symp., pp. 376-379, San
Diego, USA, Jan. 20009.

S. S. Blackman, “Multiple hypothesis tracking
for multiple target tracking,” IEEE Aerospace

“Automatic clusters

and Electron. Syst. Mag., vol. 19, no. 1, pp.
5-18, Jan. 2004.

D. B. Reid, “An algorithm for tracking
multiple targets,” IEEE Trans. Automatic
Control, vol. 24, pp. 843-854, Dec. 1979.
X. R. Li and Y. Bar-Shalom, “Tracking in
clutter with nearest neighbor filters: analysis
and performance,” IEEE Trans. Aerospace and
Electron. Syst., vol. 32, pp. 995-1010, Jul.

1996.

Z O € (Dae-Woong Kim)
2017+ 249 gHsoista A4
A AT 29
2017»4 34~3lA) : ghE stk
g BEAEE A
qw Pop UWB  $1757
A2

Lo

i

FJE

0] & & (Joon-Yong Lee)
1993 24 : o efjstar A%
&3} sl )

;p

1997'3 5% : University  of
Southern California AA}-2-3}t
I Aal =4

20021 59 : University of

Southern California A58+

jv,]_ l:ﬂ-/\]_ }.o]j

~&] zH ek AR ;q,.:_tr]— LA

20021 9
<A Eol> UWB 9x|5=2 A ~8l UWB dlo|t] AlA]
vES =, UWB Ad »dlg

1063




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


