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Low Complexity Jointed Iterative Domain Channel Estimation and Equalization Algo-

rithm

Qi Yelong, Yang Yuhong, Zhu Yijun

(Institute of Information Engineering, PLA Information Engineering University, Zhengzhou, 450002, China)

Abstract: Since accurate channel state information plays an important role in single carrier frequency do-
main equalization (SC-FDE), a frequency domain state-space approach to the least squares (LLS) estima-
tion is proposed with the aid of Gaussian message passing. Based on the generalized distribution law, the
likelihood function is divided into several blocks in Forney-style factor graphs (FFG), and then a recur-
sive algorithm is developed by defining an auxiliary matrix. Through exchanging soft information on code
bits, channel estimation can be performed jointly with frequency equalization on the basis of turbo princi-
ple. Due to the special forms of the state transition matrix, an unbiased recursive estimators is obtained
by properly forcing a covariance matrix in the recursive algorithm to be diagonal. The complexity of the
proposed approach avoids matrix inversion and grows logarithmically with the length of the observation
vector. Simulation results show that the new algorithm can achieve good performance with low computa-
tional complexity.
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Fig. 1 Block diagram of the proposed channel estimation

BECOL F Bl 3 F A 2 A5 B AL T g L A 2% AN A % L 3X B0 38 A T A I AT A U AT, =
3 AR AT B B A B I BB A Al T I AR AR — R A T A A R A I B 3K AR A
Uh 15 T8 2 550 P45 25 ) FH 3R A5 10 05 38 15 B0 32 U8 9] 8 A7 4 31 45 291 2 36 503 i DL SR A5 B P(ws0) . P
(v30) B R AT LG R BN PRD 2% IF D28 B BCHT S P (c50) &3 L 4R 38 25 [R) I 26 44 39 i 2% A0 45 38 45 11
BB P (os D FHEUOF 505 (518 2 B0 AT Bl T 300515 18 2 50000E B om, - 29745 33 7
FH oy, e P Cos T) % 3 BOSOHE #E AT TR UL 31, SRR SR A0 TR 15 3 de 2 45 1,
2 SEEBREEREEMITHEE X

TE AT B 2 b T A vk vh SR AR AT T A 3 8 R L = SR AR AT I A R T S BB S Ak B
EIEAG AR T LU B R A A S RS B OB T MER N TR S R s ke . A LS [FiE AL
TR BRSO ER H B LB NXN R R R Y GEE, B4R A SOR Al 1T 2 # #051e
WBHEAT M S — A A LS At s BB FRFT #4735 K KRR35 24 .
2.1 SmEE#E LS it E ik

R A BOE BB B UW S5 AT LR R



904 HERE LS L Journal of Data Acquisition and Processing Vol. 30,No. 4, 2015

okt (D
Horpr =y osoesa, 1D KB T BB ZRAEEREN Loh=h o hy J0 AT
(158 AR Y=oy )T HRKER N=J+L—1 W8 ds B on 3R 00728 26 19
15 J0T 1
X F R NXN A28 B AR 46 B L B) FGm,n) =N Ve 20m/N g o (1) 258 46 31 451 3 715
r=Fy =D(/NFh) +w .
X HL D=diag(Fx) ,w=Fn,F=FS,S5= {I }

(N—L) XL
iz N:KL’)%‘ Ty ﬁ}jj K ﬁif/@ﬁ%{(’#ﬁ L, Lﬁ% kLA DL RN N rk:[roxwrwrlxk'—k""’

rI,XK-/c]T k=0, K—1, & XN KA 5 D, Dlﬂg([doxmmdlxx\w "7d1><1<w])’WL:Diﬂg([woxK\w

Wigap st Weagre ) o X B risw;ad; KR W KX AMRET M5 j A~JeK. & L LXL X 56

P =Diag([1,e"" e, V/N]) (3)
FLNMEREF 1055 ) 914
Foxicrs
JLF, (P)* = /N f‘TX,K ' 4
Sl
G 7w, ot B XA D T LR )40 K A F ik
r,=T,(JLF_ (P")*h) + w, (5)
K AR R L) ) )
¢, =JLF (PR, k=0, ,K—1 (6)
120 (6) AT AAS B LR 3 4 ¢ &R
¢, =FPFl¢e,, k=K—1,K—2,--,1 )
ZiA S (DAL R LR 3 4 2
¢, =F,PFic, k£ 0

(8

= LFre, k=0

"=z

r,=Dg,+w, k=K—1,K—2,--,0

B R ) GMP £ R LUTE B AL 338 1Y W A5 X {5 5 Ab B vk E AT i 15 8, LA 33 {8 1) 12 0 5 22 46 B¢

M Gt . A B T R AT UK 4 R A T eR B 43 o KA kST A JR RS eR R SR eR B0 S Ak
P 366 41 1 32 R 6 B s I B IR P IR 2 R .

Block #1 Block #2 !

Block #K |

K2 SAAUFEMSTH T A

Fig. 2 Forney-style factor of iterative channel estimation algorithm
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