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- CSI when there are enough received symbols.
=) = o)
ST S 87
Balolt =3l 53 N =
=eRlE 53 A 7Y LM
o] 4 Q' 7 Z teRle 3k & ASE o8 o, Al
ool &, o A52) FAA EAL o)gste] S3ksh Aolek AT
HeRle S3prlel] A3 Aol Ay AR, 3
. .. . 2 H43lP Eolzl BaPlE o] g3l T3 R
Blind Equalization Post Processing i 4*% T 13k 2l 1° tSs] Sel
. Atk olHg SR 7182] E3Pel vlsl] AsS
Based on Block Coordinate Descent AAFIA T 2A A b 2EaA] ok A
Methods Al 7ZF 7H4de] Zdsled A skake] Az EAlgil.
el BRRele 53 Sl A8ste T4
Jeongwon Lee®, Geumbee Kim’, 71H& Algkslt}l Fx]g]7]ex4]+= BCDS 7|Hle & 3}
Haewoon Nam', Daeyoung Park of w2 #AHs}E Fske) EElele 53 oAl
A 4 Ak g A FAR vl eE o)
2 o 742w E HhEste] Fok
2 el Eelle S8 Foll Agshs 25 I. AlAH 24
#3374 (block coordinate descent; BCD)—E‘ o] &
g FA2] 7|9& Algkelch BCDE AH43}e] wlziv Tl AsE
29l Eele F3t 2AE 7 He] HEAR etk
A FA3 AE Agke] ad HAsE kg 5 o
A Aol 30 e Al AL e AT A = L pe=mDd, +nl) M
d F4¢] BER A5l E23-s 2ojAds 53l
gtk o} o] Aejgh. P 44l A% 4 h(1)E A 9
s g5, Te #2838 570, d, = m HA dlo]e] A
Key Words : blind equalization, block coordinate
Y plind equalization, blook 600rd be ke b ZME W s1SAlsh

descent, post processing, channel
estimation, detection

ABSTRACT T/L2 23 Woversamphng)ﬂv‘r Ve EA
A Eee
We propose a blind equalization post processing
based on block coordinate descent (BCD) methods. x(zz): Pijlh(izf mT) d + n(zz) )
The proposed algorithm applies BCD methods to a L] n=o\ L L

blind equalization problem and divides it into two
subproblems. We iteratively alternate the optimizations olm, i=kL+1, 1=1,2,- Lotk AL 22 5
of channel estimation and symbol detection. Fe] AolE KtlojetaL s tﬁ—’ k<0olAY k> K
Simulation experiments show that the proposed o, hkl) =0olc} 22] Zoli= P+ Ko,

e
algorithm achieves the BER performance of perfect FA AZE Ad odg s El'oﬂ sl A|EaEE

o] A= WSIALIA B SElskel Al Alslel o] ARl AlsAw SsfdAlE Alglel A9lE whel aE S
First Author : Department of Information and Communication, Inha University, jwlee267 @gmail.com, $§3]¢]
Corresponding Author : Department of Information and Communication, Inha University, dpark@inha.ac.kr, £413]<1
* Department of Information and Communication, Inha University, kimgeumbee @ gmail.com, E}:§%]<]
** Department of Electrical Engineering, Hanyang University, hnam@hanyang.ac.kr, % 3]¢1

=% KICS2017-03-076, Received March 15, 2017; Revised June 5, 2017; Accepted June 7, 2017

*

1509

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-07 Vol.42 No.07

ol Wk -3}t A=

L P+K—

[ ,I,)E E E h’mdk m (4)

m=0

2 uhehd 5 glek o] AL vl Yeols]
o A A T S g

I M F5D A2

| Ht

I
El
=
B
12
Tor

& =rellA= BCDE 7IRke2 g HheA sl )
-3 wafste] 4 (4)9] siE TIE 4 @)=
BCDE 7|Hke2 5 7ie] A3} FiAl2 vrr) A
A, d, o] FoARIekaL 73t Fo4Al d, & $A1Sel
A B Ao slelg] Aled o 4 9ok ulelbA
4] (4); FoAR d, 7 41 A% 208 olgsie] A
9 hle ek BAR 2 5 olok B4, AL )
o] Fojzlcka 7gehd, 4] (4)&= FoIxl hls} 5

Al AlE a:(l)-% o]g3lo] £AlE AR ¢ mg Astshe

FAR 2 4 ook F A5} S S g
el e AL HhE),

—IT
WA, d, 0] FAXH, 54 @)= A 4 A
Ht webd # A4 Al (least square) A

ming | X-DHI> &)

= vl 4 gles,
X = [x(l)x(2)~-~ X(L)] (6)
x= [sz)xgl) el ’ @)

1510

dy
D— d.o 8)
dp . :
dj;—l
H=[nVp®... n®] ()
LA " (10)

H=D'X an

= 98 weeln, (+)Te o4} o aele,

T AR o] FoIAW, £ @) Al 2FE
< FHa3shs AlE A} A7 "ok vleu](Viterbi)
FuEe o4 Hd bsw AR 7
(maximum likelihood sequence estimator; MLSE)<-

A% AR BAES 27 el BAEE 95 9]
& <4733 (zero-forcing) 7T} S F-HA A4S

Ay, Al A5 FAE

j}_{y’

ming | x—Hd |l ° (12)

= el 4 gle,

x= [X(I)T <7 .. X(L)T] (13)
(z)_[ o,.0 ... .0 }T 14
X Ty Tq Tpt k-1 14
— — — — T
a= 8" g% g% (15)
hy
=) i
H = E()". u (16)
l l
hy - hO
h)
d=[dy d; - dp ] (17)

www.dbpia.co.kr



olch Hel ==} ehdlsletar 7Rgskd, 541 (12)°]
24 sl 973t A7) d=demod (H'x) & o4
3lo] Fak) demod(X) = X9 242 4w} A
o) A F 71 ke e B % el

Zelile S3 FAe oY gew 74 Al

& 7] S8l 2 oW Fe) Eelele S3l71E A}
o= "M FA I 4,2 1%-}04 4 (5)

oA A FEOE 16-QAM AlE, A o
Ho S5 Zo] K+1=6, 53}7] Ao] 9, Al gl

F L=4F A3t

a8 18 As o) Zen] 20dB, FA1 AlE
P=5002 w, A& AL o] gsle] S35 Al
o] Adakme} ool Fxj7] 7|W7HR] 283k Al 89

o, N}U‘- -D'

Linear Programming Lmssear Programming(Post Processing)

® &P @
0 0 poll- o
¢ o® P
L 2 A )
5 5
5 0 5 5 0 5
a2l 1. 38 7 AL o AgAke

. Constellations w1thout and with the post processing.

BO— - — - — e — B = — = — e — R — R~ — &

BER

—#— Linear Programming
—O~ Muclear Morm Minimization
—#—Linear Programming (Post Processing)
-2— Muclear Morm Minimization (Post Processing)
—Q—Perfed Csl

T ' L '
50 200 400 60O 80O

1000 1200 1400 1600 1800 2000
P

a3 2. 4l AlE Sl u}E BER.
Fig. 2. BER w1th respect to the number of received
symbols.
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