ISSN 1004-9037, CODEN SCYCE4 http:// sjcj. nuaa. edu. cn
Journal of Data Acquisition and Processing Vol. 34,No. 4,Jul. 2019, pp. 673—681 E-mail:sjcj@nuaa. edu. cn
DOI:10. 16337/j. 1004-9037. 2019. 04. 012 Tel/Fax: +86-025-84892742
© 2019 by Journal of Data Acquisition and Processing

HETFE 45 %589 MIMO-OFDM & &3+ & 89 & $ni& it
S
AEE HEx % B

(g At H R 23 15 5 15 R R 2B, # 5L, 210003)

W OE: LN % B -1E I 45 A A (Multiple input multiple output-orthogonal frequency division
multiplexing, MIMO-OFDM) % %4F 4 MIMO % %4= OFDM 4 %t 89 45 &, B A 1% & o9 37 4 A B 5 5 4k
BRI R EZEN S 2R, ALHR T MIMO-OFDM % % 543 8 & i & L S, %42
W AE ) B AR A JE 45 B 4m (Compressed sensing, CS) 22 & W 49 # 3543 5 & & B B s e m = 48 1%
o) AR AR A FIMLAE B AR, A T A M ALAE T & (Stochastic sequential search, SSS) = 3™ & £
7% 2(Extension scheme 2,ES2) i A R FMABAHH 328 T —Fr ik od FHMMACT F A 2 B4
H 3% (Stochastic sequential search-shift mechanism, SSS-SM) ., #t 5 ik 6938 5 7 2 F 4K T & A #9 ES2
Ak, ZAHARZARREBE Y H, ¥SSS-SMFEEAES2H LM KA FREZITLERLAT
MIMO-OFDM & %8912 @ 4t 45 B4 R A, R A SSS-SM H ik Tl B4R Bk B & B K135 ES2
HoEAR 92 E AL BRI LT ,SSS-SM H ik &t & 9 3 75 % £ (Mean square error, MSE) kb
ES2-F 34825 3~5 dB, B L A 7 k£ S5 R I T EA K

KRR BT AR I R B S IR R T F IR AR A AL

HESES: TNI29.5 NERAREED A

Pilot Design Schemes for Compressed Sensing-Based MIMO-OFDM Channel Esti-

mation

Zhou Yucheng, He Xueyun, Liang Yan

(College of Telecommunications &. Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing,

210003, China)

Abstract: As a combination of MIMO and OFDM systems, multiple input multiple output-orthogonal
frequency division multiplexing (MIMO -OFDM) system has high band utilization and can effectively
combat multipath effects in wireless channels. In the paper, we studies sparse channel estimation and pilot
optimization problems for MIMO -OFDM systems. The channel estimation problem in MIMO -OFDM
systems is transformed into the sparse signal reconstruction problem in compressed sensing (CS) theory.
The pilot optimization is based on minimizing the mutual coherence of the measurement matrix. In
combination with existing stochastic sequential search (SSS) and extension scheme 2(ES2) algorithms and

pilot shift mechanism, a fast pilot optimization algorithm stochastic sequential search - shift mechanism
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(SSS-SM) is proposed. The algorithm has lower computational complexity, and the computation time is
not affected by the number of transmit antennas. The pilot design results obtained by SSS-SM algorithm
and ES2 algorithm are applied to the channel estimation of MIMO-OFDM system. Simulation results show
that SSS - SM can achieve the same channel estimation performance as ES2 with less computational
complexity. In the case of high signal-to-noise ratio (SNR), the mean square error (MSE) of SSS-SM is
about averaged 3 dB lower than that of ES2, which shows that the method has advantages over high SNR.

Key words: sparse channel estimation; compressive sensing; pilot design; pilot shift mechanism
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