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Channel Estimation Method Based on Deep Learning in
High-Speed Mobile Environments
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( Center of Communication and TT&C ,Chongqing University , Chongqing 400044 , China)

Abstract: Aiming at the problem that the downlink channel estimation performance is limited due to the fast time-va-
rying and non-stationary characteristics in the high-speed mobile environment, this paper proposes a channel estimation net-
work based on deep learning, called ChanEstNet. ChanEstNet uses the convolutional neural network (CNN) to extract chan-
nel response feature vectors and recurrent neural network (RNN) for channel estimation. We use the standard high-speed
channel data to conduct offline training for the learning network, fully excavate the channel information in the training sam-
ple, make it learn the characteristics of fast time-varying and non-stationary channels in high-speed mobile environments, and
better track the characteristics of channel changing in high-speed environment. The simulation results show that in the high-
speed mobile environment,compared with the traditional methods, the proposed channel estimation method has low computa-
tional complexity and significant performance improvement.
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&3 skl Jr 2 FNMSE HL#k

A ELEE R B TOIe A A T Al A 2 e e A
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IBE AT SR OC R BOR — I S A F B AR L
Y FRAEEAS 6 R AR 8. X AR T A 11, LMMSE Fit
G A 7 VA REBE A HIE 18 19 S5 56 Ge 15 B4 Tl
TS R, A6 B 2l S0km/h B}, LMMSE [ 1% M kb ( Signal-
to-Noise Ratio, SNR) 3% 25 5 T LS 16dB 247, 1 ML 4=
SCITHR B A5 IS 3B A 1T 7 7 F-ChanEstNet b LMMSE
5 9dB 7247 RN LS Sk Z SR EIE S IHE B,
2 WM 5 R A TR 22 R, LMMSE Il F{5 i 48 11
w R A TIOR BE. A ST HE AL T Oy ik e RE AR T
I, 32 i R TR AT T 2 1 2 20 I 45 R 08 3 3 oIl 5
24 ) BIMETE B AR AL R AE , TR L RE 0% 58 4 10 345 10 15 38 1)
4.

TE 4 300km/h i, = Fh 5 1 ) NMSE %5 50km/
h B8 FTF#E# JLiE LS J7 i) NMSE 14: 5 il £ 5
J& o 50km/h B 22 B AN R, 3X 2 B LS fi & 2 M (7
BICIS R TE o B IGER T # B A B2 A PR it
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S 1 b TR A, 2 WA = A B N AR B ) R M A (E
BN IE. X F F-ChanEstNet 757, 888 A X F
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A AR T A% e B AT A T A i Oy i R B R
U1 SNR $ 25, FE B H B 47 1) NMSE 188, 40 11, X
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ISR, TS S 4o 35 T BEM [y 4 2k Jy 1 ol AR SC T 32
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(90— 4634 77 1% 2% ( Normalized MSE , NMSE ) 14 fE.
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EKF-RTSS J7 ¥ F1 A4S 3CHr 42 (9 1 48 Al 71 T-ChanEstNet
J5 AEAN ] B PR 5 R 1Y BER PR RE.

X T AEAE A T, LS AT LUE Y, AN ] 3 3 3R
B R A SO Y F-ChanEstNet J7 AT LS it & 2tk
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