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A new perceptual information compression method based on next
generation Wi-Fi standard

ZHAO Bin, XU Jun, ZHANG Yun, ZHU Xiang

(School of Electronics and Information Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract; Due to the overlapping functionality between communication devices and radar systems, communication
devices can also be utilized for target detection. However, traditional communication protocol adopts explicit
feedback to transmit information, leading to the failure of communication equipment detection to retain perceptual
information. Therefore, the decomposition process of explicit feedback can be improved, so as to realize the
awareness of environmental objectives in the communication gap. In MIMO systems, beamforming is a technology
used at the transmitter to generate a steering matrix based on MIMO channel information, thereby enhancing the
channel performance at the receiver. At present, display feedback beamforming is the mainstream approach of
beamforming in communication. However, the feedback matrix obtained by the traditional decomposition method
usually loses some important information, which limits the functionality of using Wi-Fi signals for target detection.
It is found that the eigenvector obtained by the traditional singular value decomposition method can not retain the
distance and velocity information of the target. In this paper, a novel decomposition method is proposed based on
the covariance matrix of the channel matrix. Firstly, the left singular value matrix is obtained, and then an
improved right singular value matrix is further obtained by using the corresponding relationship between the
orthogonal vectors of the two unitary matrixes. The improved result retains the distance, speed and angle
information of the target, and greatly improves the effectiveness of the feedback information. Finally, the
effectiveness of the proposed method is verified through simulation.
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40 “~ 40
20 LOS: 15m 20
2 o 2 o
W 20 = 20
= o
-40 -40
-60 -60
-400 -200 0 200 400 -400 200 0 200 400
FEES/m FE B /m
(a) LOS#& PR B9 (b) AR B
20 20
10 “~ LOS: 75° " S E: 150
/M m
o o
m 0 w0
Z 1o E 10
-20 -20
-100 -50 0 50 100 -100 -50 0 50 100
WIEA/(°) WIEF/(°)
(c) LOS#& f FE i (d) BHir1 AR
0 - 0
-20 LOS: 0Hz -20
g 40 @ 40
P -60 P -60
[ -80 [ -80
-100 -100
-120 -120
-500 0 500 -500 0 500
% W%/ Hz Z L HMFE/Mz
(e) LOSEZ I #hik (GREERES: 2 L

4 BUEDBAIENELER(XW1)

Fig.4 Tmproved decomposition processing results( Experiment 1)

®2 —FLOSTR,MERHE
Tab.2 One LOS path, two target reflected paths

ZH 155 HfH
Kk REH/A N, 8
B RLH A N, 8
i 9/ MHz B 120
TR A N 256
ik b ¥ 52 JE1 39/ k Hz Fopp 1
LOS 4285 /m — 15
LOS A/ (°) (6,,6,) -75,45
FIAR 1 BEE/m d 45
FI#R 1 MEE/(°) (6,,6,) -15,30
Hiz 1 238/ Hz fa 40
FAr 2 BER/m d 70
Hbr2 MAE/(°) (6,,6,) 0,75
H#r 2 234/ He S 100

HH T B S BT AR 923 XK FRIA T
—ANHT R AR EAMEE AR 3 AR AU AR,
HAGTER AR R 3, A A B FRAE R 2 V),
T AL B 3 AN IERS ) i, A JRUR 43 ik At
Oy TR AR EUE 4 Ot HARBUR MR i £
WHh fEEE R, S RME S K6 iR, HoES
SRR AR IR T, B 6 eI i T ik

[FIEEXT LI 5 AT 6 ms S, v LA HE 6
SERCHLEUT 1 4% LOS A2 2 45 H AR R SR (R B
2 SR R UE T ks 2T LA
SRR B bRAE B RE

3 4 2 R T SO HARE B RS E
L R 1 43 i I A B5CRE XT LE

3 % #®

fESER) SVD ELE i 5 TH MR AR AT A1 77 540
e v ey B st (B T B AR A RE B 5 T A AE H
PRE S AR DO 5 3 AR B AT SVD i 2
PR P > HAR IR A 2 IE R
ARSCPEH T — Bl 4 B9 o it i , il A SVD 73
i E R R A 2o 23 S U, MR8 U FEFE R vV E
B rp g — A T A ) X DG Bk — AP Y V
R T RASTRILARD , LA SR A ) B 458 0 I 1 2 4
KAl ASE A AR S, AT A Wi-Fi 52 3L
HIIRE,



55

B, A B — AN Wi-Fi BB BRI B4 T %

- 17 -

-120
-400 -200 0 200 400

BB /m
(b) HFR1FE B

%00 200 0 200 400
Z L #H%/Hz
(e) Bir1ZE#i%

20

10

0

-10

-20
-100 -50 0 50 100
BIEFI()

(h) BAR1AE L

B /dB

&

& ¥ /dB

& /dB

FEIa SRR R (L6 2)

-1
-400 -200 0 200 400
BEBS/m

(c) BFR2ME B i

-60
-400

2200 0 200 400
ZE B /Hz
(O BiF22 ik
20
10
0
-10

-20
-100 -50 0 50 100

WAL S/(°)
() BFR2f L

Fig.5 Original decomposition processing results ( Experiment 2)

40 e
2 H#R1: 70m
0
-20
-40

-60
-400 -200 0 200 400
BEES /m

(b) BAR1FE B

0
220 ~_
-40 H#52: 40Hz
-60
-80
-100
-120
-500 0 500
% W% /Hz
(e) B¥r1% % #hit
10 HAr1: 0°

40
g ° 2
w40 =
£ 80 =
-120L ——
<400 -200 0 200 400
BB /m
(a) LOSAZFE B i
40
20
g 0 g
-40
-60
-400 -200 0 200 400
% B4/ Hz
(d) LOS#2 % ¥ #itt
20
m 10 m
3 3
=m0 "
i 1
-10
-20
-100 -50 0 50 100
BWIEAI(°)
(g) LOS&E A itk
Es
40
20
g o
:g 20
= 40
-60
-400 -200 0 200 400
BE B8 /m
(a) LOSEFE 251
0
—
o “2OmEARL: 100H a
< -40 N
S~ M
E‘é -60 I
= .80
-100
-500 0 500
% W Hz
(d) LOS#&: % & #hi
200 e
LOS: 75°
o 10
w0
E 10
20
-100 -50 0 50 100
BOEAI()
(g) LOS&Ef ik
& 6

Fig. 6

2100 -50 0 50 100
BOEFI(°)
(h) BARLAE

% % /dB

F£/dB

o4

Bt R RN IREE R (KK 2)

Improved decomposition processing results ( Experiment 2)

40
-—
20 H#52: 45m
0
-20
-40
-60
-400 -200 0 200 400
B8 /m
(c) HAr28E B
0 -—
-20
1 LOS: 0Hz
-60
-80
100
120
-500 0 500
LY I/ Hz
(f) B¥r2% ¥ #hit
20 "
10 H#r2: 15°
0
-10
-20
-100 -50 0 50 100

BB
(i) BFR2f L



.18 - MoK T

5556 4%

®3 —£KLOS &, AERHE
Tab.3  One LOS path, two target reflected paths
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