20124 3 A
®BY B2H

Journal of Zhengzhou University ( Engineering Science)

BHXEER(L %K) Mar. 2012

Vol.33 No.2

X HAKS 1671 -6833(2012)02 - 0005 - 05

Mt B TR ERS e OFDM X E S H it 7%

IR, Kiww, REF

(M K% FRITR¥E, M M 450001)

W E: RET-AHFAAOFDM 5 AMEARU P HEFHRBLLEFSBEEATRAREAK TSR
. ENEHAANAOFDM E 56 AMAR RS H RSO A RS T RE, L 4# A 5215 T4 OFDM
BEAE_HREFRBEERSH AT RE, FEARARPIAPIHGER, St E S0 — MWK
HMERDEYFT LRI RAHE U A TG RARF RSB EAETHHSBTH, FHHLE
FHERBETREZGHHGEM RIS HANG AL RALAA . BA LA ALY S BEHET, HHR%K
SNR= -2 dB B A WA+ a9 E o T Ak 3 90% L E,E14% I SNR =2 dB B E A £ T 4 ik 3]

100% .

X@iF: 52450 0FDM; R & F it GAX MR FH

R B ST & E: TNII4 XRkIRED: A

0 3

OFDM 3ZBr b2 MCM( Z R #A ) B—FF,
HTFEARRKANMMERERTE . FRENH
AUMEKRE FHEHGERHAURRAEZEAN
HEHREZIREBEHXENNAE BH
OFDM FEM X BB U EGSERAL AT D
#, ot , FE A IR 4R B R 40 L S 1A I R 45 BT
it OFDM f§ 8 X BB RN E AT R LA M.

OFDM S XEBSHREFEARBEKE.
HEKE EHRENKE . FREMNANFRE
BRERE. EARLRFERARNGESHEENRE,
FRAGENERFRIFETUESNEHSENE
B4 H4E % .t Budiarjo 251 F] B {5 B B 15 P
B RAREGEEHAT TERE 528,
5B ERHIZBFH. Boleskei 2% #4 i 3 F OFDM
BE, BEREFIABWEAFBEEEN TR, WEMIE
AT, kb A, EFR LR ERRMRE
% HAN OFDM 2R EM/ITHARERERHE
BETFHTH, FERHFARRBFHEALRRSE, 0
L AASSNEHLARBNESREZ A
BIE R X B W B A f5E T 69 OFDM {5 B i {#
PRI AT B AT, Walter S HE S AHEX
PR 35 6% ) 39 1 A e ek ) A 3R ) AR e 4 I IR A AR

i

7 B % :2011 - 10 - 22 ;41T H 1 :2012 - 01 - 10

doi:10.3969/j. issn. 1671 - 6833. 2012. 02. 002

IPEIRBT 4R &9 OFDM 5 S A 5 K E A %K
BREHTEMET MHEFEEC " HEMA
OFDM & B &3 V545 LBl OFDM L2 5
B fliit. Zhang %) 1| 5 oh % 3% 4 T 40 B8 5 4T
OFDM ¥ Efhit. Peng' ' RBEEF SR A M A M
XEH FAMAEKEMNEEKEN B X
HANEHEEREKEMERF B KE. Tang
Ning - jie &' [ & | 7§ OFDM {5 5 9 1&§F £5%
¥tEfEi OFDM S A EKE, BRI & FE
BERPWFEE—BRE.

ETFULER, EEZLUBMAERRNENA
Bt ZRIEEK OFDM (58 HHEE ST 45
5 TH OFDM 5 B R EEBH Lttt E
B HHEMNABALRFEMATRSKENE
B EL,SIAEHEEE, Edx— RIIEFRAEY
W4 EME OFDM BE W EMSH ERKERLT
MARBFHERE, FAFHABARTRERS
B ARFSRKE BAMEKE . FREMK
FIsaR G RIENE S 4 OFDM S5 S 3B M
BRI B E.

1 OFDM {5S#%

OFDM 8RR A—H B BEASES
ZH,

ELTA:BERARMFEESTETE (61172086) ; FHE L/ XL FHTE (2011 ).
ERMA FANAU(1977 - ), B, BB BN RV, L, FENFEFFSLR TREENERLTR,

E-mail ; iegesun@ zzu. edu. cn.



6 BHXEZEHR(TER)

2012 4§

K-1

1
() ==Ye,
XA T RE

Kb :{c, . 1 R%T M-QAM B & M-PSK & &l fr 18
BIMBERSFI S, <fy+n M, BE A TFH&
BHBESE ., REMBESE A RTFRE
BRE KR FRENEGe(t) RIKMALE B
B HSREAMT, =T +T, T, REBRBEKE,T,
RAPRIRKE. E¥RPEIRKE T, =67, 1
HB/NT 174 EHE N 1/4, 1/8, 1/16, 1/32.

LM g (8 - KT,) . (1)

BEWINETZREENEFESN:

r(t) =x() +n(t) = M""i Z ¢, .h(7))

I k-ETA=eT, e T e(t - eT, -7, —iT,) +n(t).
(2)

AP () BREHGES; 4, BRBAREAME;
h(r)RIERN 7 HERHFEER;s(0se<
DRE—EE E RS ;n () EBATOBRA L 2
£R2HA.

2 OFDM XEBMEMIT

2.1 EFBEHRNENFSERKENET
IR MEE R P, B X B S BT B
BT MBI, A HT R, EEWE N
BERIWESREREESE L OFDM {5
22 mBgkE R OFDM 58, M H#T 8%
it BiEERES r(MBESKER N, BEX
BEKENN,, BHRARGKERN,. WA 1 FF
AREBBERESH 2N, + N, M EBHEE, K
A& FEH OFDM HE. EXFIMES .
I={d,,d+N, -1};
={d+N,,,~,d+N, +N -1}

2Nuit Ny

S-S H i %zwrﬂ

H1 OFDM HE4#&#REHE
Fig.1 Structure of OFDM symbols

EhEa T RE 4 OFDM £ 5 & /A3 af
288584 'HRAMITR,XZE N OFDM &
SHRREIMEARNAERKENREBE MR,
Z B EFHAEYE, B A LR % OFDM {55 £ at
WERFERXHNFRARNTERENEEXE
BT ARBIEKE. YEFHNEMBEMOER
BERETAEMXEEN, AHXREHE IR
KIE:

0'f+0',2,, k=0;
ole ™ k=N_; (3)
0, other.
Aol =E{|r(D) |}, RIES D &K; o) =
E{{w() |}, BRSO RENES Rk R
RABPHEKE. KRR ERAR LK ENE
BRHEGSHAEXAE YHXKESTEY
SR B B A oK oR U A8 R 1E, T i 5 47 B 3R
ETEHBEEKE WY ESFN, HAMEXSR
BB E. B ERAN, EX—MERRK
Sk R M R BB K/ R AR BN
‘Zr() r*(k+i)|
p(k) =—— , k=12, Len. (4)
X () -1 (1))
K :Len Eﬁkﬁ‘]*ﬁ%ﬂ‘fﬂ;k O[T R B MK
KE,NMESHER;M BEBRERNOKE;
r(i) BR58 i M BUCREE. X RBOREG EE

B % R K9 M BT EE N, B2 OFDM {5 B8 M52
K B BOA5 A

B S BRH X R BN E 2 R, LB
H 3 BB SR AT M K & =256 B B fl,
B OFDM {5 B4 S BB K B N N,.. =256, t1 EDA
IFFT/FFT #8508 256 &5, FREAEHN N.../p.

100

Eir(i) r(i+k)} =

b

I
I

' f

plk)
sR8a2338S

(=]

0300 1000 1500 2000 2500 3000 3500 4000 4300
LB 355 S;

M2 BUESHEXRMY

Fig.2 The correlation coefficient of received signals
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Improved Blind Estimation of OFDM Parameters Based on
Cyclostationarity Analysis Method

SUN Gang-can, DANG Man-man, XU Xue-fei

(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China )

Abstract: This paper proposes a new algorithm for blind estimation of parameters of OFDM signals under mul-
tipath channel based on the autocorrelation properties and the cyclostationarity of OFDM signals. The autocor-
relation of the OFDM signal is firstly applied to estimate the useful data period, then we introduce average idea
when estimate symbol period based on the second-order cyclostationarity character of OFDM signals in mul-
tipath channel, and get more accurate OFDM symbol period by getting the average value of the cyclic frequen-
cies, so the proposed algorithm has better performance. The simulation results show that the blind parameters
estimation accuracy rate of this algorithm can reach more than 90% with SNR equals to —2 dB, as well as al-
most 100% when SNR equals to 2 dB.

Key words: multipath channel; OFDM; blind parameters estimation; autocorrelation; cyclostationarity



