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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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Fig. 2. Propagation scenario where differential path length
between indirect paths is 0.2603 m (upper) and 0.0032m
(lower).
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Table 1. Excess power of strong ghost ray.

distance Excess power of strong
[m] ghost ray [dB]
1 9.5441
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ghost 2.5 8.7365
3 6.5765
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Blocked
scatter ghost 2 14.8702
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2.237 0.9184

17 Alsel wlal 7 =717k Al B
uiAo|t}, 1o % ]9} 7+ Azy}) FE
13 PRl SR R o2 AN

TAER FHG 5 ok AR A 1Y
7w see] Ae] Azt E 16 A

o}

o

=L
R
m°_ »

btor
-

A

N

H

K

L)

o

—
32

2.2.2 Ak A2

A5t Ailolel 715 Algel EE ohE AR A
o] el o8l Aoz <8 AHE A o)
wlaed, o= <18 AFAlE A4 FHelx naEs)
I R AR e e PR IR ERERE P
sla 1) 73 o] Mol 4 m Welxl Aol S5+
Al QFEE AAska, SIS Mk qkel Aol
sk Gasl oAl AsE SAsisck A
Akt TaEg Blel] $18 A AR F o
AR el gl wsl Al A3 Aot Ag

a8 7. A Ak amE A A
Fig. 7. Experimental setup for measurement of ghost
caused by blocked scatter.

www.dbpia.co.kr



i 2o dolt) A A A5} A WA TR DAE A AA 24

8] 8ol vEhlislar, a1 9= AA A Lels] =
A A5 AT A5E Bolerh 17 8ellA &
Zlo] 1 $1xell $1A130 k& o, AlE7} el wials]
of AlEle A=rt EAE (), o] Al AEe] 7]
TAlEol EFEA Hrk eple] 3 fA = o5’
785 o] Arrt tmesialew olal (3h, - 7t
IRE Ate] veh A Hok T8 99] 3 s
3l ol F Bl 4 glom, ofu] HHAYRE wAES]
o] ezl 24 wiabd Al Adwct 14.8 dBY

direct path
- R R T e, multipath
A Tx
25 O Rx
» Wall ]
% ) T —— W T T S I T D TR T T
£
15 Target
1 "
location 1
0 1 2 3 4
meters
direct path
3t A Tx ]
O Rx
" 2571 \Wall Target
g 2 |
£ location 3
1.5
10
0 1 2 3 b
meters

J2 8. A4 FHHE R ¥e AF Het ke
A3 (3hel A5 Azt Atel .

Fig. 8. Propagation scenarios where target does (lower)
and does not (upper) block the static clutter.

%1072

target ; ghost:

it At 1 I SR P R
I.m P S

4\,“‘-_-—&{:4-*?——*‘*—1 e
4 15 2 25 3 35 4 45 O

distance (m)

measurement
index

J2 9. A Ak mxE A
Fig. 9. Power of ghost signal caused by the blocked
scatter.

I-H

AUl QA AFA Ave] LellA] HAEE 27
IAE 7RO BAA BAS B $ls) HEe
A8-E zlePsleirk. Time Domain Alell4]  A)zbsl
P400 B> eE #lo]t]E 60 cm Eolol] Ax|slal,
I = AR g o] FRol= ASellA 3AE A
asisdct. ghEohetal wvl 87 Aol F 4,7497H
9] olti2ls 3lslslon, S48 3183 9A=

E 20 AHelgle] 9k Az A& Folr] ¢ls
4,09671°] UWB H1g $palste] qlo
o] Hi& Fshola, dl
th 2 Als AAHA A 7E Al ()9 2o,
ol AlHe] ZA A3 vl ANE olF b Fsted
AR sroick

_l

—_
)
2
i
, olo
rll

71A t= AT 2] SAAZE] AS
ojulajn], *E‘f‘éoﬂﬂ% Z
LE=Z01s
2 A5 XUﬂéi%‘é iu] A 7ot 4 5
T ol FHe AEES WUE InER BRI
o], 272 A152] 724 (path loss)S 78
a7t sick o] & $3l 34% A5l CLEAN L
E]—'é— [11]o ;(-].9_6‘}.0:] AAZ A5 ray— Z==3)
H, 28 rayE 7o (3)ol] mt A2 A

\i
r&l
iy
o
o,
o,
fu
A
}O‘l
oX
I
o
of\ o
3
oY,
o,

2. P400 HoJt] FAo] o]Foixl 9JA.
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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Fig. 11. Radargram measured at the 2nd floor of
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Table 3. Mean and standard deviation of delay spread of
target cluster and strong ghost cluster.
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