1/6

Determine, based on a discrete Fourier transform DFT matrix
and a sensing matrix, a pilot information symbol corresponding
to each antenna on each pilot resource

/— 201

\ 4

Send a corresponding pilot information symbol on each of the
pilot resources for each of the antennas

/- 202

FIG. 2



1
—
1 .
— Single-layer
linear neural
network
_1,

216

Y

Discrete

Fourier
transform
matrix

Y

I~

j/ /‘m

Approximate
message hl

passing —
algorithm-
based
channel
estimation h
N—l.

FIG. 3
Layer 1 Layer 2 Layer 3 Layer T
A A A A
Y] Y]
FIG. 4
r, .
X @ »i77:0.7 X,
1-‘r > B N ”Vt”2 _/’b_ > A _::m ,':""'“‘\‘I -
| * TN, [ b \*J N Ve
>
y > )V
FIG. 5
hf LY
\
: 4y 1
. . Discrete j/\ \ Multi-layer —hl>
Sensing |  Matrix Fourier hl\ LAMP
matrix multiplication transform .
matrix ' / network
/X\ﬂ‘\ A
Y .




Normalized mean absolute error

-15

-25

_3[] 1 1 1 1 1
0 3 10 15 20 23 30

Signal-to-noise ratio

FIG. 7

/ 801

Receive a pilot signal on each pilot resource

Y
802
Perform channel estimation based on a learned approximate
message passing LAMP network and the pilot information
symbols

FIG. 8



4/6

/ 900

Communications device
_— 901

<

First determining module

| _— 902

<

Sending module

FIG. 9

/ 1000

Communications device
— 1001

<

Receiving module

| _— 1002

<

Processing module

FIG. 10



5/6

1100

e

1101 _

1103 _|

Processor

Network device

Memory

|

Bus interface  K———)

I

User interface

\

Transceiver

%

1102

1104

FIG. 11



6/6

1200
/

| — 1202

/ 1203

1204
Input unit 'r/

|, —12041
|

|
Microphone |“|/‘12042

Y Terminal
1211 1503~_|  Radio Network
\ frequency unit module
Power supply | 1210 Audio output
—————————— 1 unit
1209 \ | —emoy__ el
1| Application |, i
|
| program :_ : Graphics
1| Operating : Processor —: processing unit
: system | | |
__________ ] |
L=
1208 I Interface unit —L

-

|
|
1207\J
|
|
|
|

| -12071
}j/ __ISi;pﬁayunit

Sensor

| Touch panel | : |
- ' | [ Displa |
Other input | | Splay
devices ! | panel |

|

FIG. 12




