Vol. 42 No. 4
Aug. 2020

/\'ﬁr42% /r/‘—4k£q
2020 4£8 H

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi:10. 11887/j. en. 202004002 http ://journal. nudt. edu. cn

MEMEIESH IQ A FEIMEEE

X EE,ERF, TR
(MRARE QFHELLRER, LK HF

OFDM Z % HiR E

210023)

. IEASH & (Orthogonal Frequency Division Multiplexing, OFDM ) &P CES 31 {5 v — I B )4
FUZAFHEA,IFH OFDM RGEER F K "4 1E 3 SR, 2ESERBR R G, Ik U 4 FITR B 4 S5 40 1 3
R 2 LRI A IESZ (In-phase and Quadrature-phase , 1Q) AN -4, I IR 20 19 1E 2¢ ™ FE 21 OFDM
REMMERE. WIS 1Q APH%t OFDM RETMFANA , 8 ) T —FhF IR BE B 28 T 245 448 T 1) 1Q ASTAli 4z
SRk IZSTER T T R BE A0 28 28 A TR R A, e RSO A5 K O D A5 1 — 3y
A, IR BTGS2k B AR T80 09 56 50 RIS 4 A B BR 2 14 i 28 R0 45, bR I 25 O Ak g Wie s ot
P ELE R 2R A SO 1Q T?@IS’%E,JfFHTmmfhﬂ*HﬂgiEE’J%MA’J:,ﬁ@ %‘Mﬁ:?ﬁ?%lﬁﬁ%
TR BN ZAAME L TER T IR B 2T Uy B ARy 32 ) R R

KR 1Q A TAl  BEAIIK D)) ; OFDM R4 5 IR i 2= )

HhE 5y S TNOS MRS A FHBFE(FIERS) #1125 (0SID)

STEHS 1001 — 2486 (2020 )04 — 007 —05

IQ imbalance compensation algorithm with deep
neural network in OFDM systems
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Abstract: OFDM ( orthogonal frequency division multiplexing) is an essential technique in the physical layer of wireless communications, and
OFDM system requires rigid orthogonality between subcarriers. However, in practical systems, the imperfection of components like the oscillator
and filter would introduce 1Q(in-phase and quadrature-phase) imbalance into the system. The 1Q imbalance would infect the orthogonality between
subcarriers and decrease the system performance. The effect of 1Q imbalance was discussed and an 1Q imbalance compensation algorithm with the
guidance of parallel DNN (deep neural network ) was proposed. The deep neural network relies rarely on mathematic models, and the proposed
algorithm utilizes this feature to recover the original signal from the received signal in the frequency domain to its original binary sequence of
transmitted signal directly. Meanwhile, the prior knowledge that the interference comes from the image aliasing effect was utilized to initialize the
model-driven neural network. Simulation results proves that the proposed algorithm can effectively compensate 1Q imbalance distortion, and it
outperforms traditional LS algorithm based on pilots in both amplitude and phase compensation and proves the superiority of deep learning solutions
for issues in the physical layer.
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Fig.1 System model of transmitter with 1Q imbalance
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Fig.2  Structure of subnet of parallel DNN
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