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A Study on Signal Sub Spatial Method for Removing Noise

and Interference of Mobile Target
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Abstract In this paper, we study the method for desired signals estimation that array antennas are
received signals. We apply sub spatial method of direction of arrival algorithm and adaptive array
antennas in order to remove interference and noise signal of received antenna signals. Array response
vector of adaptive array antenna is probability, it is correctly estimation of direction of arrival of targets
to update weight signal. Desired signals are estimated updating covariance matrix after moving
interference and noise signals among received signals. We estimate signals using eigen decomposition and
eigen value, high resolution direction of arrival estimation algorithm is devided signal sub spatial and noise
sub spatial. Though simulation, we analyze to compare proposed method with general method.

Key Words : Sub spatial, Noise, Interference, Adaptive array antenna,

1. M2 ol A AsteE Alse] mefwar 24 daes
< 25 B T3 7S AHESE Schmidel
o A ek Asel = w4 MUSICYa18]5 ¥ ESPRITY g Fe] 4 &
Nee AF A Be A7t AdHe] Utk gme] S dueFolrh2l =, 43 )
[ gahs Ase) 2471&e dol), 21 o & aege W @4 AEe Aesd A

233 o5BAel A8HE Fa@ JEelth s mdud F42 9% FHAD 5 9
AogipdalA date dse F471&2 3 Ty Al Azl gl Awrt siab g
wols JleRA BEEY 439 #4 vl A9 1 wes Luelzs 4L o ohee
Alzdle] Fash diolh dwkdor 4 HEgY e Hestdn dets A5 =

Department of Electrical, Electronic and Communication Daejin University (Imsoo@daejin.ac.kr)
Revised June 08, 2015 Accepted June 10, 2015

* Corresponding Author :
Received June 05, 2015



NT 2 Bzoigel ot a3 225

)

ok
)]

3
L]
~
=
oln
KD

ol
ot
o

3 o] e

KeN
=]

1=

Al
S

2

CHE

o

TH

—_—
o

Ho

2 5 ek

3} zro] g

FHNTE Uy

&

Z
&

W o] Z(Baysian) W'H <

3)

wHx(t)

Y

jlf

gl

BN

o

0
i

il
o

s Al

2]

+ol

3|

FeAE ol

Gl

iy

iy

o

N

oy

olp

iy

o}

bl

i

%

i

Ho

W)

F o

— %

N

o AR

=

X B

No o

—_

N —
N

<) oF

= M

o

N

w

2 "

)A

i °F

Fo M
=

;O.w

=
e

ro

o s

G
oo

o ®r

Jo

o
i

3)

o

evze]

e

o

vze]

X

il
__i
<7
)

i
o

AR A"+ R,

g I 7]EY MUSICE &S

[l

<)

sag(0)], R2

= [al(g)v...

o7l A

)
xr
i

i

Ho

Bli

Ho

o} 27l A= Al

il
olp

o}

zel

o
al7
H

pok

DEE

= g

o #H=1(SNR)

Ho

3

A4 VE

L
L

A A=shar, 3%elA

el
Xl

4)

BN
=

1=

=

=
K3

EIEEER

UEZ WYL o] g5

9/]

=W

my

Y

o

~

=

ojn

™

o)

;O.ﬂ

4

X

of

iy

fes

—_

X

o2

B X

e

=

G
]

L

E
=y

B

yAL ot

o N

TN

= g

o)) %

o X

TG

el

‘M 0
B

A

Blutell A

o
o] e 5 eleHs)

2l

A

Er(t)=d@t)— wt) x(t)

®)

N
ojp

)
of

<7

Es
Al
2l

A}
ol e},

@

Xt)=st)+n(t)

Srelikel At

[ex]
=

Ll

L
L

714 s(t)



226 IR BHRASMIISH =2 HeH 3T

WHooh53 el yehd 4 TH6] w,, =R YAUA R TA)! (14)
G= E[|lEr(t)?] 6)
Joe =ARFe FRs] AdA wol=
G=Erlldt)— (W7 x(t))?] ) e Hestel zPuee g3t 2ol e
& & gl
= Frlldt)’]—- RIw— w"— R+ W*RW
K
®) a(0,)p(X@)0,)
718 R, =E(X(t)d (t)]=A 33532 p(0JX(1) = — (15)
ZHolr}t, 2(8)dl ¥ H(gradient method) & Z Za(ej)p(X(t)Wj)
83he theat ol AAEAE vEkd 5 gl =1
Al o O l-h\l] = Ko 1
vl =0 © :15)4 W geEE e o] e
E T ME]'.
—2R+2RW=0 (10) X«
A= >a(0,)p0) X (k)) (16)
RW= R, an !
MUSICZ 2] 58 A48 ~AERe thg)
W=R.R' (12) 2ol UERd 4 Utk
3. 2[H JI5X duo AHEF p a(0) W,, Wi a(0)” 0

190 % _
o 4. 2O|ME

, B AToA Ay dmelZ ) 7] Eere

mVIV“ W7 RW subject to W7a=1 (12 zo] J%S nasly] & modds =3

o] Bajgit}, s]EetueEe MUSICS A3

A1AA FEAPRE st go] vy Tk mEABY EAS ¥ G o 127

o A% o @ou 20dB, SHeL AL Leo]d

o 2ug a7 A W g, Qaks A )

= N2 AASAY. 21 B AT A

A= [a(el)y.”7a(0]{)] (13) T H = OO}ME]’ =] ] '1_ ]

otel dug]Fo =z [-150, Oo ,150]0A Hsl+=

mgEe AT =AUEe =E 24

A7 N & 24 .é\k ?J"F(S]napshots Bame 150 o]t g 2 7Ee] MUSICS:

number)oJtF. 7 lconstrained)7bs MEE T g0z e ggse 150, o 5ol A Aake

o g o=
Tﬁ“‘/}' ZELOI L]'E}'% T (12}]\;]' E'—E_%gl /n\_li Eﬂ{ﬁ(}@:’%‘ = X;qo}- : v}:_]_
s [Ho, 0o ,150]2 ZAAA Aotd i



8 37oigel et o 227

ke

A
(4

)

ok
)]

3
L]
7|_
=
oln
KD

ol

ot
o

Music
|
|
I
60 90

Music

-60

Fig. 3. DOA of Class Algorithm

~X —
W ¥
% £ X0 ok T
KF m = w
S — o
2 W o
= W =
ng ~X o

. H g T X
Pws Moo b
mw W__ m-|. ﬂ:._ Mo &R =0
ol M ] Tl & N

i) S
= 0O R

[
- SRR 3
< — B 29
oG JaSy R
M T ° 3
o
|

AR -

—_
(gp) opnyubew = N @
ol <

MusIC

I

k

|

|

|

|

|

|

f

|

|

0

angle(degree)

| =

=]

e,

90

|
|
1
60
X
(=]

K

DOA of Proposal Algorithm
MUSIC

=
Fig. 1.

2 [-Bo, 0o ,150]°l A4
) R

A9k [-50,150] 91 A

=

=

]_

o
Al

o —

(gp) epnyubew

4ol YEtlilth 2¥3e 7]=¢ MUSICE Lz

ATt

=
g

[e]

(gp) epnyubew

angle(degree)

K

WA = 3719

=
L

o 7]

(o)

A%

[-150, 0o ,150]21

Fig. 2. DOA of Class Algorithm

o,

o] [-150, 0o ,150]°lA
[-50, 0o ,150]2 #F

6]

p

2 53

-



228 SRHLBHRASMIISSS =2 HeH A3T

REFERENCES

[1] B. Allen and M. Ghavami, “Adaptive
Array System”, Wiley, Feb, 2005.

[2] FrankB.Gross, “Smart Antennas for
Wirless Communications”, Mc Graw Hill,
Jan, 2005.

[3] N. Le Bihan, S. Miron, and JI Mars, “
MUSIC  Algorithm  for  vector—sensors
Array using Biquaternions”, IEEE
Transactions on Signal Processing, Vol. 55,
No. 9, Sept, 2007.

[4] Kang Kyoung Sik, “A Study on Adaptive
Sparse Matrix Beamforming Algorithm of
Error Beam Steering Vector for Target
Estiamtion”, The Journal of Korea Institute
of Information, Electronics, and
Communication Technology, Vol.7, No. 2,
2014.

[5] Zhang Meng Liu, Zhi Tao Huang, and Yi
Yu Zhou, “Direction of Arrival Estimation
of Wideband Signals via Covariance Matrix
Sparse Representation”, IEEE Transactions
on Signal Processing, Vol. 59, No. 9, 2011.

[6] Gwan U Ga, Sung Min Ham and Kwan
Hyeong Lee, “A Study on Angle Spectrum
of Arrival using RMS Model Errors
Effects”, The Journal of Korea Institute of
Information, Electronics, and
Communication Technology, Vol.6, No. 3,
2013.

Ao

o] @ $(Min-Soo Lee)

52 3 8k (F 5
oo 29 ¢ Sstm A

L BT R

e19%d 3¢ ~ &

st A71ARE

A : Rl
B



