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Channel Estimation Based on Wide Deep
Super-resolution( WDSR) Network

XIE Peng,QIAN Rongrong, REN Wenping

(School of Information Science and Engineering, Yunnan University , Kunming 650500, China)

Abstract ; In an orthogonal frequency division multiplexing( OFDM) system,the channel characteristics are
discontinuous due to fast fading, and the conventional channel interpolation method cannot accurately
reflect the correlation between the pilot and the entire channel. To solve this problem,a channel estimation
method based on Wide Deep Super-resolution( WDSR) network is proposed. The pilot value is preliminarily
interpolated through Least Squares(LS) estimation,and then the response of the whole channel is amplified
and reconstructed again through WDSR network. The channel estimation interpolation upsampling is
replaced by two steps of preliminary interpolation and image super-resolution upsampling. The simulation
results show that compared with the Super-resolution Convolutional Neural Network ( SRCNN) channel
estimation algorithm,the mean square error performance of WDSR channel estimation method is improved
by about 4. 6 dB under different types of channels and pilot frequencies.

Key words: OFDM system; channel estimation; wide deep super-resolution ( WDSR ) network ; super-
resolution convolutional neural network (SRCNN)
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Fig. 1 OFDM system architecture
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Fig. 4 Training process of WDSR channel estimation algorithm
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Tab. 1 Simulation parameter
Tt ST 16,24,36,48
7 96/ MHz 1.4
IR A/ GHz 2.5
CP K& 18
P [0,310,710,1090,1730,2510]
Z s ’ ’ > ’ ’
AL/ ns [0,50,110,170,290,310]
(258 1 3%/ dB [0,-1,-9,-10,-15,-20]

[0,-3,-10,-18-26,-32]

D E R H pytorch HEZLAH] GPU T il 25k 512
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ARURER B R 50 Uk, VI 2R T AE 73510 2 5 000
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Tab.2 Training parameter

S5 HUE
WDSR 64
e
VI SRCNN 128
WDSR 50
N, S, \/_, M2
SIS S SRCNN 300
VIIE% S 5 000
KAEEE 500
WDSR 0. 001
203 %
YR SRCNN 0. 001
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Fig. 5 MSE and BER performance of different algorithms under
different SNR and pilot numbers in the VehA channel model
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Fig. 6 MSE and BER performance of different algorithms under
different SNR pilot numbers in the PedA channel model
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Fig. 7 MSE performance of WDSR channel estimation
algorithm under different residual blocks
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Fig. 8 Convergence of WDSR channel estimation algorithm
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Tab.3 Comparison of computational complexity
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