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A Study on Super Resolution Optimum Beam Steering Pattern for Improvement
Moving Target Estimation Accuracy
Cho, Sung Kuk * Jeon, Byung Kook - Yang, Gill Mo

{Abstract)

Method a target estimation in spatial are mobile wireless communication using network cell
and GPS. It have much error that mobile wireless communication depend on cell size. GPS
method can't find a target in shadow and inner area. In this paper, we estimate a target as
direction of arrival method using adaptive array antenna system. Adaptive array antenna
system can obtain desired signal to remove other signal This paper studied digital beamforming
method in order to estimation a target. Proposed method is modified optimum weight and
antenna error correction to estimation an optimal receive signal. Digital beamforming method
decided a signal phase and amplitude from received signal on array antenna element. But if it
is not to do error correction of received signal, system performance have decreased. Firstly, we
proposed modified optimum weight in order to finding desired target. Secondly, we are error
correction of antenna incident signals by optimal weight before digital beamforming method.
Thirdly, throughly simulation, we showed that system performance of proposed method
compare proposal method with general method. It have improved resolution of estimation
target to good performance more proposed method than general method.

Key Words : Adaptive Array Aantenna, Weight, MUSIC, Digital Beamforming

e dFosta e ol gt g
**@—fg__zrcﬂsl_]ﬂ 2453_7]/\1&4 g
o 7 A5 gkal et o] 58k} gy ILA A A

719 ATtE dold e FAMELR o] Ex

N R E2A 71

3



al

8

o]
o A]

F

=

AF R

A

A
o A25e]

, I

“

=
K3

=1}
s

F 7}

& 459 754

1
3]

1] o

15

%
A

I3

A

ik, <t

SR PRI Rl

o
bs
b

A

o]

(@)

T
-

W

3k 7}

o

2=

etk

°

A A
F A5 0AE o

]

EE
3

37 el 23} vl g ol
o) A

[}

1
L

s Aeast. e g dEUE oFow
<

e
293 g8 WA Pl T

A3 Qe A|2Hol A
o e T

2.1

A
all

A

e
o]

|

ol &3}

|

7HA7IE T ey, ¢

3Ke}
Hiufel 47149l dole] 27k A7k Q. o2

&
[e)

=0
==

a7l A4

&

7]
deis]. g o
24

A Age

=

Aee) ke AR
=

°]&

ks
Qe 2zt

= Iy

AEH6]. Yesser Albagoryl[7]

=

Qe
2

L

o
=2

[e=]

o
&
e

_]
o

4

AZEE AR
712 T3 o] Q2] doly

wjdoeny
SIEREIEE R

=]
, =
=z =
=
A
L

t
Fel| b= il

A5

-
e

W} oA

fua

1
s
al

o]

H
of2) 7l orelt 27

=

g e 2] s
o o

Ao

Fej L}

[e]
paA
-
T
L
ol

Qe o]

(electrical length)

e

7HAZ1A
pa

U= 71

A 7} oL} Ao A WiAlE =

= =gl @

Aot
obeLt

=
o

<)
o

;Q#
<7

1
.

3

kol

9|

3} o] EpiIT89)]

[e]

Aeud <relu wid o] kel b m ),

A x()= o

2~
T

oy

B

o]
o

he

o
~ZT

72 M103 H42



Qe zoln, (17 A4 FPS e Ay
OEARAROR A% AT Gugel TP
A0 theat 2ol ek 5 ok

Il
S
e
—
=
I
S
—_
=

o]7]4, (*& Ha F9Y(complex conjugate)©] L,
()= 31| E(Hermitie matrix)©|th «(t) 2} y(¢) 9] 2k
© HE 89 QA=A g Zo] Yehd F gl

elt) =y(t)—x(t) )

olwf, A5 2 Hmean square error)™ T}

R S L EI LRICE PR
A28 sholof B FRAELAE Tho
=

ol AAE 4 SivH10-11].

i<y

Ol

Ver=2RW—2r (12

212004 714717 00] == HA 7k WEE

ches} Zo] Ve,

RN E2A 73



7P 718AQ0 ASuldrES ANBTIE o8
ato] Wl W HES ks WEe R WakehE Alo]
okl QrEl 2aARte] RS RSt BE
2ANA § 73S 2t o] 5] 7k AL, vk
2 7h ko] 1ol A= A 1Mol B
skl o]5o] gt cheut WA} vk 5
vpre] Wb b o2 wjd sl ol B4 W A%
olfe wld =4 A% A(E)= vt 2ol vl
T ATH12-13].

y(t) =f(t) 3 wia, ¢ +Zwﬂnn (14)

e % e
a, = exp(— jmnsind) (15)
w, = exp(— jmnsing) (16)

A1)l (162 FE g Y A5E ved
2ol el 4 gtk

=2 Ely()P] (17)

- % E unwna’na’n + Z ‘w ‘202[ (18)

= n=1

oA7)H, o e A2 tehich A8

_ﬁ
T~
1o
S
>
‘D L ool
_}ri 4
¥, o > b )

W=R'r

=[EIf(©)Pla(0)a” (0) + o> 11 Elld(t)F]a(0 W

AaAzAE  FIAH el
[ Elf)Pla0)a”(0) +0*1] & FsHH therat 2ol vet

T 3

= %a(&)(l —ad(9)w) (21)

:Maw}(l—c} (22)

a

A7 iz dol9 s vk

OAE W Al M dah= We 94T o, e
o

QHElLF Aate] 913t 718 BAFo =N a&A<l
He AT 5 slok "AE W ARk Qv 24t
of FAEE 94t 3714 x}ﬂ Aw)2] gow

74 N103 H42



(20)

W2 ASAT W+ o I

B

o

=
-

i Qe o]

o
=]

3.
[¢]

Jele e o

(19 w5A% 259E

27)

n

n

R, :EtcASESH'“’ZE B/

27rfdsz'n(9)

2mfdsin(0)

- Qﬁ:fdsin 9)

A
=

28)

WHa(0)a® (0) W
a(0) WE, E"wwa(0)

3

]

g Al

g

5

ol ol B

3

ElLp oAbl Ak = Al

y(f) = X(F) wH(f)

MUSIC

2] 7]l A

Aol A =
(MUltiple Slgnal Classification) %+312]

)

O

1

o

vael

X

A 9F Qe 1

49 7}

71 eiA

5l

O
=

g

g]Folth. MUSIC
o} THHERA T}

s

Jole. eree A8

A Ao

el of

1
L

Cikd

5} o] epy

o
=]

el

-

" o

A p——

o) B

R o B

S|
jant

_ZT . ‘Wn.v”

E.E = HT

22 o

B ==

ETL Aﬂ ETLH
+ o

s

.
K
Zl Aje;je;

s

EAE™

}?T:

<

3719]

eR
.

Ak 13

[-10°0° 10° Joll A 34 7}54]

O
<

1

£89) )

o)), &

o]

e el

AE

]

27438

=
=

Ml

Ho

12

H

CNE NS 2R 75



o
75
ot

=)

jars

Fe ®oli

2

LA 4L 2

b el of

3|
o

K

2 w|lE s
® =) __1oﬂ00/ o D DN
clo g8 ls| Zlmlz|P|E
S TR R T lEls x|

| w|T[Z|Z =

> o

Ay

22

mr

AN

[aN]

B
j— \% ol
H%uwﬂr_.ATAT | Zm | X
L (N e ~ NE || =0 | = | T?
Urxu,uvLA.XEa = | =
= || 3| e R | 4|
R N P =N |
<4 ° i
ﬂoﬂniwmﬂ%%ﬂﬂoﬁ

0 -y 73
o ol B YN x E MR
Wpoq B RO g N X
T Fm S s o T
MWMﬂEEﬁMWAT&UmaE
SRk s Eac Sy
2o o = H E._m o] P
ﬂaﬁmﬂ3ﬂoﬂm7ﬂﬂw

KON ok ==

s =

_oge%@%amumnww
;,lmﬂ_i,.rjlqﬁoﬂﬁmwo]q
e TN e T o
mﬂiﬂﬂxﬂo%%%g
B o o uk o oF o &
e B B R
o T e w T B S L
=B S o wm ® T P e o
&%ﬂaﬂoqmﬂﬂmﬂiq
R R
TRBEEE YN g
Ko NN T o) R mo

Beam Pattern

Beam Pattern

)

I

il

<

aN:

S
80

nhasealdeareal

Al

i

1
09 —

0.7F —

06} —
5}
04—

asuodsay Aeuy

phase[degree]

180

el
o
@
8
47 R P 5 3
1 2
o
- - — — - — - — — = — — — — — — — — — + <
o
- e — == I
(=3
g Ll L] 8
— — T — — - - — — o — — e — ——— o — — — — -] o
©
e e S B e i e e m
SRS VP, A . <
R < --48
| |
| |
i i I o
°© v &« @ ¥ v @ *®
UNS
£
2
©
o
=
@
[
o
© < N o © © < N o o 41

asuodsay Aeuy

phase

Angle[Deg]

[¢)

<I¥ 4> A

<a¥ 3> Hl A

76 103 H42



ol BEE 34 AYRE TP AT 1 wale AH W AT R #d A7
% 24 A o2 dehfiole #2v= ks & York, 1987.
A= W FAC digh & AFolA Alket W [3] Burdic, Radar Signal Analysis, Prentice-Hall,
718 e vlaskgith 2014 B el A A 1968.
obsh W o] BRES 4ee] FAste] W A3t [4] David K. Barton, Modern Radar System
QAR 719 AT WS BEE 784 oF 419 Analysisand Modeling, Artech House, 2004.
SaE YeRHaL Stk [5] Obote, S, Lichikawa. Y and Kagoshima. K, “A
design methodology of a tapped delay line
adaptive array antenna,” IEEE Symposium Vol.
V. A= 4A, 2005, pp. 30-33.
[6] Marinho, M. A. M, Antreich. F, da Costa, J. P.
2 =M 519 4 AgEE A C. L and Nossed, J. A, “A signal Adaptive
7] SeliM HA kA e AgReSiTE E e array interpolation approach with reduced
ol A AQkeE W2 71 R I e transformation bias for DOA estimation of
FRAH 0 Z A A AEoFEHE FIAIA A highly correlated signals,” IEEE conference
T S AWAR Aok A5 ERES F40 ICASSP, Vol. 1, 2014, pp. 2272-2276.
7] A B abselld WS o]&ste] #4 7} [7] Yasser Albagory and Amira Ashour, “MUSIC
TAE g5k F HAEE gAY W A 5 2D-DOA Estimation using Split Veritcal Linear
g3l oA HAY 71EAL ALEEte] otE|L and Circular Arrays” MECS Computer
A= AT E HASIGT A HAZ oMY BA Network and Information Security, Vol. 8, No.
of A48¥ HA rtsAE HxEE W FA A& 1, 2013, pp. 12-18.
sto] Fal5S YA vpxEto R B oA [8] Xiangrong Wang, Aboutanions. E, Trinkle. M,
ARk W A E A B 7S WS and Amin, M. G, “Reconfigurable Adaptive
RS Foto] Hlal EAEIh THeAE 74 Array Beamforming by Antenna selection,” IEEE
SHA] e 7|E WL 3719 B ES A FA Trans on Signal Processing, Vol. 62, No. 9, 2014,
A At AARE 2 Al A Al W o= 370 pp. 2385-239%.
o] BxEs Hs] FHsTk [9] B. Widrow and S. D. Stearns, “Adaptive Signal
Processing,” Prentice-Hall, 1989.
[10] F. Vincent and O. Besson, “Estimation time
AR varing DAO and Dopplar shift in radar array
processing,” IEE proce RDAR Sonar Navig, Vol.
[1] Edmond Nicolauy, A daptive Arrays, 147, No. 6, 2000, pp. 1446-1501.
FLSEVIER, 1989. [11] Mat Wax and Thomas kailath, “Detection of

Jerry L. Eaves and Edward K. Reedy, Principles
of Modern Radar, Van Nostrand Reinhold New

signals by information theoretic criteria,” IEEE

Trans on Acoustics, Speech and signal

RN R =2 77



ol ZRE 34 4GS T AT 3 Eale A I A e B A7

processing, Vol. 33, No. 2, 1985. pp. 387-392. 1990 4€~84
[12] &+t <ds, A48E HAod, “LTEZN

%
MU-MI MO A|2:8lo] &g W) 27 ohaig] % 20014 20 F3AehL AREATIHE
e - (o] A4 )
HAGARARNS i, A8, AL, 2012 oo 38 F5 R 49 u 0
- (of34A)
pp'_ 1 127', . ) . \ 19834 29 Fofheta ANA ST oS}
[13] 4%, 4Ad, a5, A9, “LTEZ |8} 31a o7 1
9] Zadoff-chu A|A~E o] &dk WA oLt Yang, Gil Mo FARE ¢ dloE o)A, Al

E-mal : gmyang@gwnu.ac.kr
Cailbration ¢t112]%,” TJX €A A K 83| =17

A, A9, Al4Z, 2013, pp. 51-57. R 2014Y 94 179
F 4 920149 108 279

AAEAY: 20149 1098 309

1999 29
20

19894 29 4

9 > ok ok

19861 24

A=
Cho, Sung Kuk Signal Processing, operating

28

ARk wireless multimedia system,

system
E-mail : ske899@gwnu.ac.kr

19939 109~84
i i

N

1714385

\
Bl ox
o - ofu

T 20004 28 FL03 A 83}

=/ (o]t
. b 19914 29 Feosta A
- (o]3H41A)
95 1985 28 e ABABEH (oI

Jeon, Byung Kook
AR o AnE Bpe [BS
E-mail : jeonbk@gwnu.ac.kr

78 103 H42





