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An Adaptive Linear Channel Equalizer Using
Asymmetric Transversal Filter
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ABSTRACT

ISI is caused by delay spread in the multipath channel environment. There are two kinds of channel equalizer:
Linear and Non-Linear type according to the structures. In this paper, we propose an improved adaptive linear
equalizer to mitigate ISI. The proposed adaptive equalizer is constructed by using asymmetrical transversal filter
based on MMSE sub-optimal receiver. Asymmetrical structure of the transversal filter is realized by moving the
main tap position from center to side. If this structure is used, we can divide ISI to precusor and postcusor. As
a result the proposed equalizer has a larger extended compensation range than conventional adaptive linear
equalizer. In computer simulation, we compare the bit error rate performance of the proposed linear equalizer
with the conventional one on the S-V channel which is modeled for UWB systems.
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Fig. 1. (a) Effect of ISI on eye poen. (b) Eye open with
no ISL (c) Eye close with ISL (d) Eye open after
equalization.

SIS Zo|3, AAs7] A8 g2 wEe] 9+
=lo] $1om] oversampling, pulse shaping, 353}
So] AAZ ol AMgEe] Ak oy A=
LMS H-$ dme]&g oj83hk= &g F3ld o
A zpAS] A gl

om. =g 88|
A S3he Aol olsf AR ISIR A A

832

39| s HAkE 7S Uik dubHOE maxi-
mum likelihood (ML) sequence estimation-g ©]4-
g 717 AR AR deiA gled), dat
o] EAw 7] ofege® s w2 A
o e} F HHe alV|]l AY e vy

- 22l MMSE E3p717} AHec)h w3k Apde) B4

o] WA A i AW A A% AL
oz} ek Adel B4E e Sla A% @
TelEe ol4s neh Ao SIS AAstL
nake 4 gleh

3.1 M8 MMSE S&P7|

A3 MMSE S3bv &4 Algn 3] 29
o) JF AN HAIY 4 UEE 53] I
He A4S 443k}t MMSE 53719 MSEE t}
3} 7o) AejHr]

MSE= Elé* (n)] = El(d(n) —0(n))’]  (10)

714 o(n), d(n)L 22t oA A7k Higt 5
317] Qeje] 283 9F g Ful AES Ve
t}. MSES %HF A)7)7] 1% 2¢ Al A4 W
e ol Al A AR A 108 =%
oA Wele] P thewt zo| vhebd 4 ek

o (n)u (n) (11)

oln)=w

4] AellA (- )¥ Hermitian transpositions “tehd
o} kel B3] "elE M9 Wig ol AR
g w (n)E M x 13278 g A 9gE
B, u(n)2 M x 1 2719 E3p] o4 AE
WElE Jepdch LMS dxelZe] oiE n+ 1A
A7yl e AS delE ohea} o] T 5
Uk

@ (m+1)=w (n)
+pu (n)[d* () —u” (n)w (n)]

(12)

pE step-size2HA, 0<p<2/MS,, 5 WS
ez A} 7| S, ZE Y =g
Ho Ay 2~dexy Yed viehick 27 29} 30
A LMS EaE|EE AMdke Ad S3l7]e] gH
F&9} Ag 24 daElEe] e vehilch




EE/HY gE F2E 048 A5 AY A4 3

2| 2. Transversal FIR 9] 73
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Table 1. Equalizer Performance with channel model and #
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