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Anti-interference algorithm of environment-aware millimeter wave radar

Dai Jinzhou' Du Lei*> Sha Shuo' Yao Yao'
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Abstract ; Environment-aware millimeter wave radar (EMWR) is one of the most important sensors in autonomous driving system of car.
With the rapid increase of the number of cars installed with millimeter-wave radar, the problem of mutual interference between radar is
increasingly prominent, which seriously affects the road safety of cars. The interference types of millimeter wave radar can be divided into
two types: Same frequency interference (SFI) and different frequency interference ( DFI). Aiming at the influence of SFI and DFI of
millimeter-wave radar on radar false alarm and leakage alarm, this paper proposes the anti-interference algorithm of environmental
awareness millimeter-wave radar. The random initial frequency and random starting time are used to reduce the probability of signal
collision to inhibit the interference. The Hilbert transformation is used to extract the envelope and gets the location of the interference
signal. Furthermore, Lagrange interpolation is used to improve the accuracy of the location in DFI to reduce the effective of different
frequency interference on EMWRs. The simulation results show that the above method can achieve an ideal effect.

Keywords : millimeter wave radar; anti-interference; Hilbert transformation; Lagrange interpolation

?@mﬁjﬁfjﬁn%’}fﬁ%ﬁtﬂﬁw”o [RDTH 04 2 LT
Z), RAAEPIA 835 2 T35 22 (] A ] 8 IR 58
é@@ﬂﬂﬁ]%ﬁﬁa;*mﬂ’]h@' YBRAE, Rl 27 A=
B AT BORBOR R, BAPARS A REITE  F A SRR R IR . SR T AR
KB BB 76~81 GHz BB REBOE L, SR RIS HOR — 3, (A 35 5 75 AT i s
2 R IR L[] — I TA) AR TR AR RS AT BE S A AL Siep DR S 2 S 030 135 5 WA T, b T 96 24 ik
T, MR TR T BN B TR S TR BE 0 S T A AR MO R H , S84 B AR TR,
AR B bR VRAETR BRI E TYRE R 6 L e e 5 2 0 B R R I T AR SR R Tk AR TE 2

0 3l

[l

ki H . 2023-04-27  Received Date: 2023-04-27
BAH | FE K S LTI (2022 YFF0604803 ) 1 H ¥ Bl



59 1

28 VR SIE S S BN iR N REN P 127 -

TAERL K ey b PR FR 7k 2 [ AR B e — D 2l i e
A,

5 AT AL R AR A K TR K A B BT T P I
IO B X AT O3y 3 28 AR TR S IR S TE S 1k
R BTG S A, BT ESREFER
FETESEA SIS AR EA RS T PR R E
FEI 2GR MR P P . B T SRl B4 T
— BRI T AR M T AR BOR A ks BE pe T4k o
AL PR R R . BT HUE S B R HT T A
il SRR 5 A A, DAL /N AR R AR AR R
VT, H 5B R 7 SR RHIT e A SR F ZAH 8] ] 20 4 B B
THBAN FIBHL TP IEATHIE 7, AR W R AHH
R, AR F P ELH Y bk TR R 5
H Y 3 F 22 36 45 25 43 % ( empirical mode decomposition,
EMD) F{5 5 52 U5 5, 78 B WA o Asons 405 5 itk
ATAb 3R, ATk B AR SOR (H EMD 3R AC 8 A K, AR
K FESERRE I p A = A S s AT TR T
AT TP AR L, 42 0T B e 07 58, LS B 3AR 1Y)
LT IRBOR

1 T

(R340 S T P R4 R G i L0 B P A
T, KA E, e i InE A AR, AT o
BT 7 22 () AE B4 9 Jir 38 R LS ), 4 5 TP A5 5 iy [l
BT BT AN R 287 ) P45 5 i R i s g
1.1 [T

MR IR TR R RS S R S EILT
— 3, HPE AR GG i )R 5 a7 4R T,
BT TIE SRR S BEIE S R 2 IS (F
TIE AT AR | S IR, A5 B A [ 0
IE5ZA5 %  FFT J5 S, Bl oAk 76 sab A2 7E — 4~ H
B, BIAE B AR

ESI0 W 10 7/ P =4 s D e 7 = BN s U2
AR IE IR G Y2 N AR B IR T B AR (H
SR R R O & A AR N

B 1 O JE AR A R R ] Y 254k, @ 42 i
TR B 5550%, QIR 15 5 1 FFT 25252
B, A [T HEET , S A W B — AN B R H Ar
1.2 BRI

MR TR IR 58T 05 I8 BA A A R
WPFP chirp A EAS S, Y #H IR 20 T E
IR O EYE R B, TR IR B R SHE S S e
TR, IR AR AR I b B, 8l IR S, 257
A — ABURAERAIE BN S 55, &4 FFT J5 8 A0

fa

NI EE N R R

Fig. 1 SFI signal characteristics

T 3 40T IR 35005 s e 7 S i 7, BAIR
FIBRRGIIRERS | E 2 MR TR R B,
f |

B2 St yeret

Fig. 2 DFT signal characteristics

K(2) N E IR 5 S R B (] 1 A2 1L, @R 22
RIS IR 508 @ AR F AR 1 ADC {7
@HIRSUE WES 1Y FFT 4528, K 7240 TR,
TERSE BRG] AR R 3 A5 A Tt

ﬁ
2
Lz;

2 mTFHMEERBES T

51 B RTX THLRRE AT 0BT, AT X AN [
G S 0F 71 = R G o Al = W= 07 N [ < R R ¥
i RN L7y 7= 87551 Vo= T A - R T T 6 O 2
RIS, 322SR FH A B Al M 5, T A S T4t
32w A b BOH 55 TP X B AN chirp {55 1Y
AL
2.1 ESRTFHREERGE

[P R 2 A 8 /N, A 7E WA 38 JL-F- [ B
JA SR SHE T B, TR T A S f ik R L, /W,
THAF T2 PR 0] o [RDA5T T 0 A e A s 7 [

W 3 o,
B S A R
p:l-@-ﬂj" (1)
tL'

Kb o,/ A, n IR WG 2= HE 2D,



- 128 - B & 5 g R EIRTE
A I 70
i num = 1
60 num =2
7 | num =3
Jinax L N IR — num = 4
! 50 + ~—num=35 e g
| - ’
> a0 /
- Id : ! % //
0 g 30 e e
B3 AT e
Fig.3 The probability of the SFI g g
INZEAIOLRE 7\ 0 2 4 6 8 10 12
H 2 /%

— A SRS P A A o s A T R %
Z RO R ANIET 4 PR

100
num =35
0 ——m num =7
num =9
80 ——-num=11
num =13
701

(=
[}
T

AL /%
8 8 58 ¥

—_
[}
T

6
s %
4 AR 52 A PRI B A AR G &
Fig. 4 The relationship between the collision probability with

the duty cycle and the number of interference sources
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