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Abstract: In order to further improve the hybrid-field channel estimation performance in terahertz ultra-massive
multiple-input multiple-output systems, an efficient cross channel Transformer module for image restoration and a fast
Fourier transform convolutional network were introduced based on the fixed point network, and a scalable and efficient
deep learning model FPN-OTFN was proposed, which models the channel estimation problem as an image restoration
problem. Firstly, the least squares algorithm was used to obtain the channel information at the pilot location, and then the
channel information was input into the proposed FPN-OTFEN algorithm. By training and learning the mapping relation-
ship between low precision channel images and high-precision images, the true channel state information was restored.
The simulation results show that the proposed scheme not only inherits the high efficiency and adaptivity of the FPN
framework, but also possesses high estimation accuracy and good robustness for THz channels.
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e, DAEE e e oy A N % UM A )5 GRS .
2.2 FEI@iE Transformer ;T & LI EER
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W7 Z LA R AR, AN IEPHE R
e B4R, BEWA T EREEK,
NRNFEE R T 2REE, H4EgWwKEs
Fr s o

B sr, Eoeidd il Ix1 HBRUZE R 3x3 R E 5
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1 |
1 |
1 1
1 1
. i
| |
| [ :
1 b I
| [
Real FFT2D |
(e )| N |
| l [ :
| ro I
1 1x1 Conv 1 | 3x3 Conv |
Y ! Lo '
|
| (I :
\ [ .
i |LeakyReu| 1 1 | SimpleGaief
FFN I | | I
! |
| [
1 Inv : 1 3x3 DConv :
D ' [RealFFT2D | | | T |
| [ !
| l [ FFN :
X, | 1
out : MBConv " X 1
|

&7 FCNZity

AL FCN B8 53 4 s, 43 70 A Pk
{HH 481 (FFConv, fast Fourier convolution) #&
B RN H A 28 X 4% (FFN,  feed-forward network)
i, B EFET DIRIR N
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X, = FFN(x) + x;, (17)

FCN {# H SimpleGate 5 a4 48 # 4F 25 M 37
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PR S bl ARG 2 R, T PR
EEE
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S 2 A 220 . NMSE /s, 358 B il 1k A
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FKonH

(19)

X} T FPN-OTFN, %k T WA S, —HHT
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P 128
RRFER 0.5
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