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Complex Fuzzy Adaptive Decision Feedback
Equalizer using RLS algorithm
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ABSTRACT

In this paper, a complex fuzzy adaptive decision feedback equalizer using the RLS algorithm is proposed. The
proposed equalizer is based on the complex fuzzy adaptive equalizer. The ‘IF’-part of the complex fuzzy adaptive
decision feedback equalizer has membership functions which are characterized by the state of decision feedback.
The role of decision feedback is to reduce the computational complexity. Computer simulation shows that the
proposed equalizer not only reduces the computational complexity but also improves the performance compared
with the conventional complex fuzzy adaptive equalizers under the assumption of perfect knowledge of the linear

and nonlinear channels. The effects of error propagation due to wrong decision feedback is also shown.

1. R —HEIO R E GEG Ade Ald e #Ewg

ofU gt AEM Tt piio] oet Wstsle g

TG AR KRB L T A EE Q) F3Ee Wol W=t} ol AL AL

= 3l BT 1A B3R e Al . .

2050 B 8 960840306 =l Aladel M e i St 2.8

2 H T 1996% 38 6H oh B, Wi A dolAM AL & Qe A ErE
1447

www.dbpia.co.kr



B AR CEE '96—6 Vol.21 No.6

B & AR 3 Jhi A X GERE Favt REHA
CHI B2gh fish aldell A ARR-3 4 Sl Bk FA
EHE BT FRESAT2, 3] HA) EHE Fihie
# 2 IF-THEN Blje] ¥ gto R )he] yhiiol A}, o
Al BMGL e BREE Rele] 1 A A
olE L} HPIRKZHE A8 it 45 (linguistic in-
formation)of] 2JaiA] Az 4 Avh wwe ko)
2 gle)o] WMWK E MM 2 A H 2] IF-THEN
BHel A 2] MRS BAAE W sl s
5 wEs) vk Aolvh A mHE WLisel
b B ORgEE Ayl BRI T 2 -R]d] o]
B BE& BMES IR MWEE Wil g4 o &
i 5 ‘A’lE}L— Aol zejut o) WA SHME Fide
S o R WS RS e R s
of iaroll A #isk iﬂ/‘] M T LR 8]
o] RLS (Recursive Least Squares) F¢] 48 o] 841
Bidt WA PIERDE @ 104 (Complex Fuzzy Ad-
aptive Decision Feedback Equalizer: CFADFE)E &
FFhoh gk A PRERGE W el TF Y
& PPEREe] Ik o]aled A x| 7] wbtel
# v x| i F gy (Complex Fuzzy Adaptive Equ-
alizer: (FAF)OI FEELLES WAL Z 4 QL) o g
fifsat o) 12 HH ]” Lreho] 73 g9 ”}""l‘~ Fa s
Bl A MM T dsel G aE Frolw Aol uH4l
Adg ey B o M e U RS
2k M-QAM (M-ary Quadrature Amplitude Modu-
lation) TER) ¥k fifif Al 25 ol @liialel Bk A F
SERTH SR(bARe) W WA M iy thaes b
fgghh, mek AR Plazol] o sl A ol vl 2F {NHE i
FES A i o] AL B4 S HliE AER
HE HIES HES R AR 7Hz) AHEste v E
Q&g MBI EA o2 (4R RS Yol i
AT

. #% ox| #EHE BE FiE

o] FLol A HES YIAY aifii A9 E 1Y 0
of Eaiatdh 4 wolE8l F stk)w M2 BikEK
26 A3 HaeAse) M Folelhar i shoh %1t
2o AN rk). rtk—1), .. rlk—m+ 1D W
S g S A B e(k)7h 4190 B A

1448

e(k)

i B (el {5}

r(k)  rk- 1 r(k-m+1)

dacision | 8(k-d)

l ﬂnering device

S(k-d-n)  8(k-d-2)| B(k-d-1)
T
w‘ D } D

TIE L PIERGE RS T o)A T A A o]
Lo

Fig. 1 Schematic diagram of digital communication system

—

with decision feedback equalizer
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Fig. 2 Performance comparison and effects of error propa-
gation for linear channel (@ =0)
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