ISSN 1004-9037, CODEN SCYCE4 http:// sjcj. nuaa. edu. cn
Journal of Data Acquisition and Processing Vol. 40,No. 4,Jul. 2025, pp. 962—971 E-mail:sjcj@nuaa. edu. cn
DOI:10. 16337/j. 1004-9037. 2025. 04. 010 Tel/Fax: +86-025-84892742

TREMFNEERSEHNBRERGENEEG TR
ot Bk FREY R0A

(L EAEERRFEFTESEAR¥Z, S 230022; 2. 55 MIESIEEAMERF TEFR DO, 50
230022)

17 : 4t B P % & 3] AL 3k (Base station, BS) #9 AL 3E i@ 12 % AL B % 46 R4 @ (Intelligent reflecting
surface, IRS)—%B/J BRGHEEETES , RET — AR THERFIEZ AR E IR 9 ER%, T
FEHAFHGZEAET, ZAAZEMAE T 5 B % % (Variational auto-encoder, VAE) 4 & F= UNet 42 A
ARG L B AR AT R AN T PR BTN, H o, VAER R 69 iy N2 26569
ASEBRAZT T AR DA T s Kb MR T 5L A2 M eh38 £ 5 B 47 & VAE B R 49 %
B AN AER F AL RKE TR AER T, LR, BE VAEREA I 5, A b5 K
SEHKAS FAE A UNet B AL 69 Sy A st A AP 2 M K AT ) 45, £ il A2  VAE B A 32 5] 2] o) 48 0% %
B AEE) 2 A B T UNet A 09 % 55 25 5 3] Bl 4L F 09 S A R 7 . 358 , & 45 R4 UNet B2 20 09 fif 75 25 g
B EIRAZEAE T ES . KRG, BT BACE AR UNet B A R 500 7T, 47 L34 R AW, AT
P 6945 T AR o 5 ik T DA AL R AR E T P 89 AT B AR A ARG B ) B A R A AR I AT
HAS &,

KER: A A EFEAE T R FH KL A HASE ; UNet 82

FESES: TNI28 XEkFRARAE A

Channel Estimation in Intelligent Reflecting Surface-Assisted Communication

Systems with Noise Suppression
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Abstract: In channel estimation tasks for intelligent reflecting surface (IRS)-assisted communication
systems when line-of-sight communication between user equipment and base station (BS) is blocked, this
paper proposes a neural network based on noise suppression in the latent feature space, which can realize
accurate channel estimation. The neural network combines the variational auto-encoder (VAE) and UNet
to reduce the noise in the input signal while performing channel estimation. Firstly, the VAE model takes
noise-free BS received signals as input, with the objective of minimizing the error between the estimated
noise-free BS received signals and their true value, so that the encoder of the VAE model maps a feature

vector as a potential representation of the pure received signal. Secondly, the VAE model part is fixed. The
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entire network is trained using noisy BS received signals as input to the UNet model, in which the noise-
free latent feature vectors learned by the VAE assist the encoder of the UNet model in learning noise-free
feature representations. Subsequently, the pure feature representations are fed into the decoder of the UNet
model to achieve the channel estimation task. Finally, during the estimation phase, only the UNet model
part is utilized, which effectively reduces computational complexity. The results of simulation experiments
demonstrate that the proposed channel estimation method can effectively suppress noisy information in the
feature space, and can estimate the channel information more accurately with lower time complexity.

Key words: intelligent reflecting surface (IRS); channel estimation; noise suppression; variational auto-
encoder (VAE); UNet model
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Fig.1 Schematic diagram of the uplink system for IRS-assisted single UE and BS communication
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Fig.2 Channel estimation neural network based on noise suppression in latent feature space
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UNet #5875 (14 24 R 28 27 =7 51 4051 ) 188 76 35 A0F ) et DTG X MR 5 B A58 0 I ot 35 3 8 17 I S i
FEAT T AG T T Y
YNt FERY A 1B, 4l 1 BS 2015 5 Z N VAE #5514 4 i 2 i A, I 28 i A s s 52, I 6
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