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(57) Abstract: A radar target detection method based on pre-detection estimation, comprising the following steps: on the basis of
conventional pulse Doppler processing and pre-detection, acquiring point-of-interest tracing prior information; estimating tracing range
and speed parameters to implement pre-detection parameter estimation; on the basis of point-of-interest tracing parameters, establishing
a dimensionality reduction observation model of a received signal; on the basis of a sparse restoration algorithm, reconstructing a
target vector in the dimensionality reduction observation model; and, on the basis of the reconstruction result, designing a generalised
likelihood ratio detector and performing target detection; radar signal processing loss canbe significantly reduced, and the target detector
has a constant false alarm rate feature, greatly improving weak target detection performance.

G ME: —METRNAMEHEEERRNTE BEUTIE ETERKS 2 EHE
TSN, 3R B R R S 06 (R R X RO B R T S AR AT A, R AT 5 S A s S
TR 2 M, B R T B R RO R R R TR R M R SR M B R UL AR A
Hbrrm g EFEMER, B CEURE IS, BT B, s &8s EIIREAE S A M
ok, HEPRRINE A IR BRI, AT KIRSTH s B b i ge .

[ L& 5]



WO 2022/022239 AT | {00000 PO 00

HAEAMET A FNX S L RE1985 G E bR
KJE1912°%, Jiangsu 210005 (CN).

B EEE A EfH, ZERE—MRENER
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, IT,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2022/022239 PCT/CN2021/104677

— PR TR TR EIE B Rk

BRI
AN R R T B, BARE SR T A I RTA T A S A B A I ik
BREAR

W AE T AR B T UUEC DR A, SR Sek il S vt ROZEM), 1 AR
If . AR O s m I s s B A I ) 520, 7R AR BE R SR B AT N
[FEF, BT BWSECRM, RESSAES B BPHELER . FRKEER TR IER
RN IV A NN 71 ST =N = v a1 G

FTGK Z B9 o Bk in] gl it 1 nlAT i R . R B AR S0 A E L
1, MRS EMMALE A, FREEE SRR Y = Ajax +n, x FRfFEME
PRl &, n FoRMEA . A, R DA LI B ARR) A RSB 0%, xi
TS S N DR ST e = L T TS = O B 715G S XA e e Wil =B Y oL N AT
e = A5 T APk B S 4R A T RS R B A . MRS N RS R A . T EAY
45 R 1E R Aar i o

FEE m 4E AL SR N ROAR B R AL FERI R 5 H), G, EIA B AR BT m 5 5 1
MYLTE R, R 2% BB R s g A 7L 838 B AR b B AT o082 . ISAUBIME R
EHABARGE KT, HACEERA. R, RTERSOR RS, Hkdr
Hr, B CHSES A M2 BWRE s oA, SEE s ER TR ZE. 55T,
FH T 18 75 1) G0 T 4R Pk 40 IR X fe DS T 5144 45 SR 31T CFAR( Constant False Alarm Rate,
THRZ) /ll. Tl S4%i% (Approximate Message Passing, AMP) 5 1A7E R FFM
BRI R R BRI, 3271 7 BARE ARG, SR, M T 538 B ARK I -5 A6 o n
TR 75 24k

ST AR BRI VAN AT, R0, AR AR T R B A VR — b
SeE LM IAERE B SIALINRZE, AL H SRR o R ep (LI R B 5 E b 1) &=
BIREN, BT EANTNES ABAT KA. WK, SRR I gk B FiEE
HBE. P RIS, WSINEW MO m AR B i SERESR IR, BIEE
IRFESINAE A& SZ, FE 818 B Anter 5 Al vt in) @ ook DU H

BT HEMWERM BT m, br b, BRiea S8 LA mmaRs R, o

_1_



WO 2022/022239 PCT/CN2021/104677

TR B A MR O E R D . BIRK 2 EMEVAAR PR AR I L0, (E0RRA E
BEHAGAERE, KEE-DETENGRET Bbstaill. BTERRBIAELE, &
ey HE R RS A e VRS PR AR SR U O, T HOR AT AR R A N T e Ak
2L, T AMP ik, ATRSFEDI T B Rl n L, B sl RN, AR RS
BRACAETT, AMP BRI RE TP = U5 IR AR M =y e A, BRI 645 CFAR il 25 it 1oy
AlBE. AR, WHTAERRAESAE S, BATA R A ARG, HEkZAHITTE,
RKHAAE

B R BB T A i EAA K B AR DN 7 VA T BBk, AR 4R Ak — Rk
ER oA GIR R i "peNER Y vonlll RPN

BRTT S — BT EfGTHREE B sk, BN PR

1) RHRR A s, AT Ik SRS AR, BREE 2 B, AT
TR AT ARG I, FRATIEOOI G, TR B TR 22 8 ) 8 e 0t L ) B R 22
PR i e AR s

2) XTI NS B SRR AN 2 S SR AT v, BRI T AL,
3) T8 M, LR S B R AR A

4) FT Mg 2 S0 B e UL AR A o (1) B b 1] S AT A

5) BT HEMER, P SRR EER I G AT B AR, eyt B A i 45
MBHL

AR AR RRIMERT FES UG TH 45 R ST B 4ER ISR 5, B DA B s
Mgt eI 5 B, SR FAHEAT B AR AN, ot 12 TR = 1 B ek
TR e (0 =S 1]l BIRE Ry 4R SR T RO B4 . B IR SR AT XK 8 A R
TR RS RN K B AR I o A K WA BT 52 0k B An s Bl v, 843 ILm”
(RS e WS LN EIPN 1 3 (W =R R ek 1A R v S Sl G el G P R Tl o €7 v
LE AR, HEIITEMEL, AR Bl s KT 1.5dB.
B P B

B 1 DA Y A e D Al 1 (10 B 34 B AR R TR 1 5

B 2 A S B St ) S A3 (0 s 2 Al TR PR B

B 3 DA S B S 1) {18 10 0 T Pk e R (1 gt M P G Rr PR e T

_2_



WO 2022/022239 PCT/CN2021/104677

K 4 AR W S B BR B U AR AF T 4 Pt 2% B Al 11k e xef b i s

B 5 DA S B i 1) i A1 10 S0 R0 0 88 2 3 i s e

B 6 S BE SR AT N AR A S T IR TERERS HR &
F AR LI

I B BN A R B RO T AR P U

AR B H 2R Y e PE BB b B Bk i AR i) 8, B s R AR R AR A 1 s
RO 3

AR D MR B, AT E KRG S R, SRR 2 R,
TR 2 RS AT AU I, BRAGEOGER

F Bl n] LA R R 8] P [ R 2 e AN aE ok =AM B AT 40
B, R AR R S RS, A ] AR [RRME I TR B BEAT A4 Bis
—AMMZ AL WG T, B R THON L, K ECA K, H005 5 T AROR N HIFEY e CHF,
B PR 2 AR, Hon Rl BRI ON

P-1

Yrp = pZ:; aprect (%) exp(jmt(lTS — 2rp/c)2+j27rfd7ka1) + N, (1)
Hory BRI T, BEMKMERES, 0<E<K -1, 0<I<L—-1. PAHE
WL TOERAERS [ETRIBE, o, B p D BARIREE, v, 8 BAREEE, Tou KR RFEEN 8],
TORIKA IR, AR, . f, = 20,/ NE B, o9 BFFIERE, Ay
BB A np WINTES T A S . RN, rect LRI R

FERRIN [ SCBEAT AP 40 . I B AT A SR, PRSI R 2 E#iE . K5,
TR 2 L, SRV I A G R AR B BRI 5, AT B AR TR, ZRAF O R 3
JITAE 5 85 55 0 A 22 L B0 B e i S P A 22 B AR 2y ) F e ME RO 6

LR 2) AT IIAG B 2 RE BN 2 B S B AT v, A BIETHE S S,

BB TR s R F O T, AR T sl P A B0 88 B e AR B, ml 23 ) T SRS
IR W E LS IITIESS

PSR E iRl b SNl e G R E R 5% e o AN 1) A e L E R PUR Ve o7

_3_



WO 2022/022239 PCT/CN2021/104677

y ~ AS/B + n7 (2)

Horp, yFRoR— MBS LEMERERE S, BYRIIET SN ERR, ghfE4ER
bl g, HETRSR R F N SIS E SRR, MR SR, N =0,
A INPE R RS A S A eCHR DR B BRI A B, L5851y

aci = sa(/fei) ®s.(re), (3)

W H@HKT Kronecker Bl sal f, 707 % U MIEA £, 40 £ A 0 % T 00 5 1
B s, (1 JRORHB N IR S0 B B L R 5 0 sal(f, IS, () 4 50A:

Sd(fsl) = [17 "'7eXp(jQWfQikTI)?“':eXp(jQ’/ng,i(K - 1>TI)]T, (4)
s,(re.i) = [@:(0), ..., (D), .qi(L — D]* (5)
AR T RREE .
o,
¢:(1) = rect (%) exp(jru(ITy — 2ri/c)*). (6)

W, BUREMEY, TR EN BHATEM, B EWLERHBENR,
W2, FET BRI SEIL E AR . SR, SERRRLA p IO T R T, Bl R

RIBESHAAFARZE, BT 32y BEAT HA I e 2 AR il B, Xk, AR BB ST
r AE, X RIS S H e A, BAT G TE, IR E ARREAT B AR A AT I .

AR ISE FHURSE I A Ffr e L LS AR B A, S FIUR T I e et L AR R R0, 20K

F 5 URARA:
y = A@(gg)ﬁ + n. (7
He, 0,=[r,f)], o . XA-ZEENIAE, BER—-THE. A,LKNEIFAH

8,i = Sa(foi) @8.(1p4)s AJERHMN, HEIRAHAMREE, WELEBERSHS K
I S TR BB TA S B EA K 20, = [r £] o £AATHIMN. BEARAHA,
IRz, BA0,MOARET, B0, — 0.||3R/N. Hik, KK HFHELTOAI6,,

i
BB AR RMIAEREA . RARERE L] .

_4_



WO 2022/022239 PCT/CN2021/104677

SET-BOCUSRAEN, 0, F1BH 55 FIA:
{0,.8) = arg min|ly ~ A(0)8;. (®)

Hor, @ = [ f], B A BIFOREEES R 2 S MR /ML) B AR T4
B=(A0)"A0) A0y ©)

W, 5(8) iy B b B T SRR
9(0) = ly = A(0)(A(0)"A(6))""A(0) "y |5, (10)
B, M0 = 0,1, SRA0)TEIFEAME. X (@) FHAEO AT — I BT AT

/%'::
Veg(8) = Vag(8,) + Vzg(%) (6 —8,), (11)

TR, Veg(8,) =0, A4,
0, ~ 60— (V39(8,)  (Veg(8)). (12)
RN, 0,MOMIRBEE, FO R0, 3% Hessian HiFE(V2g(0,)) FIN0, IO, T
130, 1t
8, ~ 0. — (V39(6.)) " (Vag(6.)) (13)
S13) TR () — ) S8 BRI S RERE, AR R, T

25 M — BRI SR AR T
B (7) w13
W,y = W,;A,(0,)8+ W;n (14)
Hp, W, = diag(w;) = diag(wq @ w,;), waRR 8N R —EREL, w, KR8

Vl\'ﬁﬂﬁﬁ‘]‘ﬁ%ﬁﬁ@ﬁﬂ*%fﬁ@iﬁ, W, = [quo, ceny Qw1 ...qW7L_1]T, E.

pul

Qo = voct (L0 ) w0 (1T, — 2r /). (15)
we (1)L PR BAEI (8] T W IRESSE . T ALY, B,

will2 = [Wille = 1, 4% F 750900 Frobenius 4. 4, MET /A RN, o,



WO 2022/022239 PCT/CN2021/104677

MBI 707 9
{6,.8} = arg min W,y — W,A(0)8][3. (16)

SKBR b, 3142 A2 BRI TR) A1 A () S0 Bt EAT AL I I INA AT UKL o4 w5
[BIJ P 1HE R G, BIER D R S e R A A TR . A, g(0)R]
B DI R IR

g(0) = [|W,y — ,BiWiai(m)H; -+ HWz’y — W;A(0)8,; j — (Wiy)"W,y (17)

o, my o= [, B1Y re i WRORES i A FOERIBRE M 2 HEIE, a, ORGSR
S, B ARG, AGKTRERMIEARSES, B, &5 LA
TeFE WA, M0 ABUE R ui(n,) = Wiy — 8iWay(n,) |38/ T8I 55 b, () 7T
DABRAS 554 SIS LB B M 1 = s foa) "B Ry = [Fos foi] T
B AMEw; (n; ) PIAR8 BT 9
B = al' () Wly. (18)
K ARA8)YH Aui(n,), M4, B/l () FN T /T

z(n;) = (a (n,) Wiy)(y"Wia;(n,)). (19)
2%(13), n,,MIfETA:

922 -1 o
o P 24 0 Bz
7 o, ~ T "3 07‘72 67412
<f i>N<f:i)_< 0 0_> (a_) , (20)
! 7 017/ (n=ne) N0/ (mi=n )

FA, mes = ron fol "o AT IR BRI, USRI ISR A

= i = (V2z(,0) " Vi), 1)
R, 0, = OHERIE = 2B TR SR R 4RI A
S, WA,
S 3) HET A0, FIE, £ L B S RO LB

T, (HIF, ML) TASIA,, ETHIMEEINA,, BR(E S SRR,

_6_



WO 2022/022239 PCT/CN2021/104677

y & A,ﬁ +n. (22)

WH, FURI R B /N T EE 2 i st RE SR on s, Bk, 5U (22) W]
ORI BEARC AR AR ) s 48 15, 2R(22) B A A 2R 11 B i W M A 2

AR 4) BT BdE W R AR s 2 50, 0 B AR ) S BEAT A,

R SEAB) VAR BRT SUH B 36 7772 (Generalized Approximate Message Passing,
GAMP) . i DU 23 3] 5785, KRR EET GAMP M) EM 3. thkt, #
B BIRMIRSLIF 53 A0 A SR i AT, HAl e 5 1 ek B0 -

p(B:) = (1 = p)o(B;) + pCN (Bi; k, 79) (23)
Horb, SIS, p NI, wFlrs HIRIR B | BMERTT 2. po cH793Y
RARHM, AILLEE EM (Expectation-Maximum) HiZ3iE A% 1435,

PR L, GAMP SIEEERT DU FRERS L8, A AR RS EM ARG, T
TEM, AP S IR AR M i A, (7 ELBOAIESS R 3 o

AIR S T EMLER, Bt CERBSA I ES, BEAT B ARRl, Ay s i 45
RRIBHL

AR NHT BHEAT BARKT I T8 s, PIWIOR G Bor, o DURS AR
AR ALY 360 ] A

Hy: y=A,B,;+n
Hi: y=Bay +A,0,+n (24)

Ho F1Hy SR BRG0P (PN . Hy o sh @ D S B bR, H Rl

Wroa, fe 5 i N RUEE KM ZR K E, FIFEHAREG) U H, EE A2 582 50H B L.

BT SCUUSREEHEN, 2SRl X T8 L, R A

~ Hi B
|82| % Yo, (25)
Hy

Hort, 68 B PR AR K J7 22, ~ A A U BRI, DRI AR 7 (BT 0T BL IR M 5 i A
(25 A e i A I 25

R TETRIA T A W P R TG D A R A B AR VA SE AR B, O T 5
WEAZ NG R Ve, N EE 7 BT S IRATS #EAT U . D ST AR I iR TR
EBD (Estimate-before-detection) o K&l 2 #3H \ AK UK MET KIS E G MERE. T ES
Bk 1 pon, B 4 S Bhs, BEEMEN: H 1 B TR

_7_



WO 2022/022239 PCT/CN2021/104677

15T, BRI BT 594 100,100.2, 140.3 F1191.5C/NBURE 2028 7 A B8 85 20 70 1 K/ )5

1500 2. BARAr THREEUR R T, MR AN 10, 152, 31.3 M142.5; 10 3: H

PRI 22 35 50 BE 2 50 2 B T, 49 (15.2,105.3), (31.2,,140.4), (42.3,191.1)A

(53.5,270.5); =F&OL T BEFRSEMSHRERIHA T RE (MSE) s, 45 Rk 2 pr

e GERRH, AR RINETSEUE TR DA A T B bR R R AN 2 )
x1 FEESH

Frs ZH WA

1 okt v G 0.2ms

2 Jhk i 58 25us

3 ) 4MHz

4 Fobe SMHz

5 k£ 5

6 2 PEALTE FFT 50 64

7 24 1 PR S5l A 2 ]

8 VBRI E B | DILLE R, -45dB

K3 45 H T GAMP E 4 R B P BE I AT HRRE, i BRI 1 Bins
o BB 2 PMES: 501 BRE SRS BbR B0l 2. BRE S 10 M E
br, SNR N 0dBo SuihMemapihmy, ZERESE AR, XS AEREA. B 3(a)
AN(b) 73 A4 T PIRP G O I S HEAS [ QQplot £k, I ke e AT HEAT L. 1
3(C)FEtt T PAAE L W R REAIIAR D R B 5 R0, 0 o o M L T 7 (BRI A
WA S A AT

K 4 B0 ES2Be 0t bL T AR B TR EBD 5 W40 3 RGN as o vEee, OEE G
M5 (TSPM, e . BETEIERN (IMF, ANE) . EEETR () BT
Wi A A 777 (OGSR) o« PiE S, THARAER 1 Rz, X OTEIA 10
ANEFR, BEFREEEZ SR, (TR RE 4 FR. TESREY, EBD Hf
THRE AT INEE ST, RN 10° 40, 5HEMAIN (TSPMD ML, #IH:ge &
Z1°4 1.9dB.

Bl 5 AL 6 T Sl B o AR R V53T T 30 0E . B R B X R 5 1A S 400
T: % 8MHz, RAEZE 10MHz, Mk TE 5 12 508, sk 4 128 4>, FFT 544 128,

_8_



WO 2022/022239 PCT/CN2021/104677

HAMZ 12.5KHz. RIGH, RAPZEKIER R 3 TANUERAEGIEBR, EEH P 10
BEAT A, EEES 2 EE A SR . SRTIGECREE s e e BAr. T IR
MM SNR By, 43908 26.3dB Fil 21.3dB, A T IEHR VLM TERE, 76 G [0 54
OIS, ZEAN[R] U S DI &5 0T, A2 T 520 -RIS 0 EdtAT B ARAs 1 556
iEe B, RS, WS IhEIN 6dB Ja, KA MU EE 1R B £ 35 it K
SR

EBD 5 TSPM PEREXFELANIE] 6 Fran, Blhissbbrmie m g g, HAcZ R, M

RTTPIE M, EBD b TSPM EA HEAIFEEE S, RIEA I B AR rEeE. Xt
TRANEGIEB R, EEEEN10°%44 T, EBD 95 EH 2.2dB #1 1.5dB K GEI8 35 .



WO 2022/022239 PCT/CN2021/104677

B FM E R B

Lo — A A AT AT A8 B ARl s, HRrEE T, BRI PR

1) RHRR A s, AT Ik SRS AR, BREE 2 B, AT
TR AT ARG I, FRATIEOOI G, TR B TR 22 8 ) 8 e 0t L ) B R 22
BIREE7  fle AR 5

2) XTI NS B SRR AN 2 MR AT 0, B TR AL,
3) T8 M, SR S B R AL IR

0 HT B SV W A LR e ) 1 04 A

5) T EAGLEI, R USRI BUA LR T2 HEAT B ARKI, 60tk EAEAS I
FBH,

o0 WHERGHEER 1 B IOE TR B 108 i B AR, AT, i
BT 2) AL

95591 il AUE, 2 05 B 2 W R IO BLSCA, 20, = 1)), 6. = [rei £, 385

MIFT 5 RORIEERA R, R0 SRR
y=A,00,p8+n. (7)
ROy RRm— DS RERERHZE S, gAY ERRE, HETTRGER
FN RO ESREER, A NIINAERE, oy S B S 16 &

SETBOSRIEN, 0,70 8H0ff 7 45
{6,.8} = arg min |y — A(©)8];, ®)

Hr, 0 = [r;f], HwMEE)BEfrmsl, 4:

B = (A0)TA(0)) Ay ©
M, 28)H i B bR B MR R
9(8) = |ly — A(6)(A(8)"A(6)) " A(8) 'y 3, (10)
AR, Mo =e,0, ROAOEIFH/IME, XTg(@)H—Fr FEAE AT P BTl
Vog(0) = Vag(8,) + V59(6,)(0 - 8,), (11)

EZ%’ Vgg(eg):O, ﬁlzé\ﬁ:

-10



WO 2022/022239 PCT/CN2021/104677

0,~ 0~ (V59(0,) " (Vog(0)). (12)
1O B 1%0, WIEEI0, K1ty

0,~ 0.~ (V39(0.)) " (Vog(6.)). (13)
KA g(0) ) —Fr T Hessian 4 [E, RIFOA 30, .

3. MRAEBUAIEER 2 B i TR AT A THK 18 B st 5%, B EET, fr
O, M TR A RS, B

R & R EE (7) RoRA:
W,y = W;A,(0,)8 + W;n (14)
Hrp, W, = diag(w;) = diag(wq ® w,;), waRRBIEERIH-— L E KA, w, , Rn5E

Wi = 1,2, ., TYNHUR I 02 B BRI TR0 — A G e B, TR P 8 8 s 3 —
IO T, AR w3 = [Willr = 1, B4, FT /D" IRMEN, 0, 8181577

N
{éQ,B} = arg ngliél W,y — WZA(9)5||§ (16)

9(6) = [|[Wiy — BiWa;(n,); + [[Wiy — WiA(0)8,, j -~ (Wiy)"™Wy  (17)

H, my= i 115 ms S WEORSE D R ER AN E R, a, RORE | DR
MFRRE, AGRREFREEANSRD], g RnEHARSNE N TR, Ba, wb
Wog(0) AU ui(n,) = | Wiy — BiWay(n,) |38/, JEIL B (n,) RIBEBEIRAFEE 4
SIS B SE B8, = [roan foi "R, , = [F i foil T
BMbui(ny), 8150 HA:
B; = al' (n) Wiy. (18)
K ARA8)YH Aui(n,), M4, B/l () FN T /T
zi(mg) = (& () Wiy) (y" Wiai(n,). (19)

11 ~



WO 2022/022239 PCT/CN2021/104677

2%:(13), n,, MIfETA:

~ 622’,', -1 8ZL
foi fei 0 g—z ﬁ ’
52 (m=ne) NI (=)
Horb, m s = rea foal s SR N IBAEF G THE -
Lt L 9 a1yl A
Moi = s — (Vazi(#y: ) V2, 1)
/EQEF', 'flg, =T tﬁ%’fﬁ%\i&o

4 ARIEBURIELR 2 Bk (o SE TR 0 BT (5 (0 1k B AR i, BT, Br
RT3 A
DT 0 A S A 2 A AT (M A 4.0, /5 B A
HETHIARINA,, BERESRTN: vy~ A,B+n, R4,
S, MRARBCRIZER 2 Bk ISE TR AT T E 1k B hrA i, BT, Br
AR 5) H T SRR AR HAS T2 T A
. Hi
|6z| 2 A//5'7
Hy
Hoy 2RI, 688 M BE I 2, Ho M H, TR (M S 36 A

HO . y = Ag,\iﬁ\q’, +n
H1 : y = /Biam -+ AQ,\j,ﬁ\i -+ n.

Ho R i D RIEAR BER, HRon2 s, A GRREFHEAMEF, 8 KnE

BHEBSIHEINTTR, a, 2% i DRISHSEPHERE,



WO 2022/022239 PCT/CN2021/104677

HAHE
i > BkebE A s TR
¥ } Eéifi&
. Eﬁ%%ﬁﬁiﬁ > BB > HEiEH o SRR |
K1

1/2



PCT/CN2021/104677

WO 2022/022239

RF

TR

W
gl

(b)

(a)

K 4

2y
s

SPRE T

gt
<

e

3

2/2




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2021/104677

A. CLASSIFICATION OF SUBJECT MATTER
GO1S 7/41(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO1S

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

WPL EPODOC, CNPAT, CNKI: 514, BHR, 2548, S0k, Bege, B2, 540, B/, LURLE, &k, 155, R, radar, target,
doppler, trace, stap, refactor, reduction, false, alarm, maximum, likelihood, ratio

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JEE (YOU, Jun). "5 T £ W &5 5 MM RS TR A B BURDE (Key Techniques of 1-5

Multi-FM-Broadcasting-Based Passive Radar)”
(¢@ﬁ§f§ﬁﬁi‘¢ﬁ%j§jﬁﬁﬁ(ﬁiﬁ 1= B Rl HE) (Chinese Selected Doctoral
Dissertations and Master's Theses Full-Text Databases (Doctoral), Information Science and
Technology), No. 7, 15 July 2018 (2018-07-15),
ISSN: 1674-022X,
Full text, pages 5, 11, 24, 43, 86

A CN 103969629 A (HOHAI UNIVERSITY) 06 August 2014 (2014-08-06) 1-5
entire document

A CN 102279387 A (XIDIAN UNIVERSITY) 14 December 2011 (2011-12-14) 1-5
entire document

A CN 104914421 A (CIVIL AVIATION UNIVERSITY OF CHINA) 16 September 2015 1-5
(2015-09-16)
entire document

A CN 106324596 A (SHENZHEN UNIVERSITY) 11 January 2017 (2017-01-11) 1-5
entire document

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

15 September 2021 28 September 2021

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2021/104677
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 10620296 B1 (TOYON RESEARCH CORPORATION) 14 April 2020 (2020-04-14) 1-5
entire document

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2021/104677
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 103969629 A 06 August 2014 None
CN 102279387 A 14 December 2011 CN 102279387 B 27 February 2013
CN 104914421 A 16 September 2015 None
CN 106324596 A 11 Janmary 2017 CN 106324596 B 23 April 2019
uUs 10620296  B1 14 April 2020 None

Form PCT/ISA/210 (patent family annex) (January 2015)



EFRERIRE [ P F I 5

PCT/CN2021/104677

A ESIRbaES
GO1S 7/41(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
GO1S

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

WPL, EPODOC, CNPAT, CNKI: %Rk, Hbs, Z#), Sk, B4, %, &k, BN, BRI, 8K, WMz, HE;
radar, target, doppler, trace, stap, refactor, reduction, false, alarm, maximum, likelihood, ratio

C. AR

% AU SIS, BERN, IERMHEEETE A == BRI B SR
X RE. BTV IR ES M EERE AR AR R 1-5
(R ER A 2 A SO SR E (M) (5 B RS ) |, 58788, 20184E 7H
15H (2018 - 07 - 15),
ISSN: 1674-022X
EX#5, 11, 24, 43, 8671
A CN 103969629 A (Mg k=) 20144F 8H 6H (2014 - 08 - 06) 1-5
=0'8
A CN 102279387 A (FZze8 PRIEKEE) 201148 128 14H (2011 - 12 - 14) 1-5
=0'8
A CN 104914421 A (HEEfAZE) 20154 98 16H (2015 - 09 - 16) 1-5
=0'8
A CN 106324596 A (EHIKZE) 20174 18 11H (2017 - 01 - 11) 1-5
=0'8
A US 10620296 B1 (TOYON RESEARCH CORPORATION) 20204E 48 14H (2020 - 04 - 14) 1-5
=0'8

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,
“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EE%$%E%%%&ZE®E%E%$%&%%

“L” ATREXTULSCAN S IR BE R SO, BOM T o — R S
%“ﬁﬁﬁ%ﬁ%ﬁ%lﬁﬁ%%ﬁ$ﬁ%%%1#(Wﬁ%

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“g”
“p»

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR
TR A B Ak

Y7 RPN, SR G n el R R A E
%Iﬁ%&ﬁfﬁmﬁﬁﬁkﬁﬁ Bis e, ERETHIK

A i R SO

E[

“gr

IRl B iz 2R S o e A ) H 341
20214 9H 15H

V] oz B4 5 M 2 1 341
20214 9H 28H

TSA/CNF 4 R FITHE 25 sth bk

o L [ 28 S iR AR R (TSA/CN)
R LR X B ARSI 6 S 100088

fEH S (86-10)62019451

ZRE R
X

L5 86— (10) -53962559

PCT/1SA/210 3 (58271) (20154E1 1)




Bl s 18 5
XTREERNESR PCT/CN2021/104677
W B 3 PR S SO el 7 e el
CN 103969629 A 20144F 8H 6H T
CN 102279387 A 20114F 128 14H CN 102279387 B 20134 28 27H
CN 104914421 A 20154 9H 16H T
CN 106324596 A 20174F 18 11H CN 106324596 B 20194F 48 23H
us 10620296 B1 20204F 48 14H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

