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(57) Abstract: Anultrasonic wave signal adjustment method, an apparatus and anultrasonic array, the ultrasonic wave signal adjustment
method comprising: executing amplitude modulation of an ultrasonic wave signal generated by each array element in a column-struc-
tured ultrasonic array, obtaining an amplitude-modulated ultrasonic wave signal (S100), the array elements in the column-structured
ultrasonic array being planar and distributed circumferentially around a column, a diffraction surface of the column-structured ultrasonic
array being planar, and any adjacent array elements of the column-structured ultrasonic array being arranged with no gap. The present
ultrasonic wave signal adjustment method can inhibit diffraction grating lobes in the ultrasonic wave signal, and by means of executing
amplitude modification of the ultrasonic wave signal generated by each array element in the column-structured ultrasonic array, it is
possible to inhibit diffraction sidelobes in the ultrasonic wave signal.

[ L& 5]



WO 2020/155348 AT |00 000 0000 R0 A0 O

518055 (CN). #Ri8 % (ZHENG, Hairong); ' [
T~ 2R A8 R JUTT R Ll X W 9 DK 52 30k 2 20 K
710685, Guangdong 518055 (CN).

HREA: R I B & MR &= XK E
= % (% i@ 4 {X (SHENZHEN IPLUS
INTELLECTUAL PROPERTY AGENCY (GENERAL
PARTNERSHIP)); H [H 7 &K & w I 70 48 H X
Mg Ak i T8 M AR AL XM AR % 48 5 3 AE AN IR
2427, Guangdong 518000 (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, I, IN, IR, IS,
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,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
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)) .

7 WE: —MEARESRET A, BRELEFEY, 0 ERE S W RS ARG
IR A8 B o 2B K A AR S AT IRIR T 6, 45 2R BUE B A BE S (S100) , HRARGIE S S H
(¥ % B 70 2~ 1 A ST 1k O3 A KRR T G4y, REAR G AR A5 M3 (0 S0 o D ~F 18, IR G A A B
A RAR AR T T (R R 51 o %008 A A 5 T BB 5 VR BE G RIS A5 M5 5 P O AT S M, AR S T AR
SN P PRSI A IR 25 M T AR IR A A S AT IR R, RES S RIE P 35 5 BT A 55 0 o



WO 2020/155348 PCT/CN2019/079812

—HBEFRETAET &, RERALFH7|

AP FZLKT219F2A 1 AR FEEA B, PiF5 4 201910104474.3,
KB A “—HEEEESTHET A, BERMEED WP EEAPIFEY

A, HEFAFBLF NEESLERTITP,

BAFE

AR BAR IR BEAAVR, BT A —FAERETAET &K
B RARFEED,

TEEKR

MAEAKETBRGRE, BRELH 5T BARAEE T 2892, AT
H A3 A IR AT LW FiG T7 , 3T T AL E M5 P AR B R AGH R R ER K
T EAGELR,

B AT AR B LW 58740, RRRT 20 AARF JAES, &5 HiE EA
B o T 155 R B 5 5 A 69 AR B R R AT IR 4R, {2 AR B B AR B a9 £T 4
B AT R B LTI, e B 1T, BT AR E LR 58T
T ERERAARNALEBRRENITHES T S AGITH EMER T BARK K
B 5iE T 09K, W EATH 2N A GG LT AT I AR o ] 2 21 E B AR
KR = A — %R, KXRFTREERRELEAREFERELGERA. AT
HIRAR 7 At BT AE BAR K38 £ Fvh, & B 3phl A8 B 3Rae B 7 £ 6048 B R
125 60T St fe 535 . EL, dofT B AP H AR B Ak = £ 098 B RS
A AT AR A A, RN B ATE B AR AR

EARE
HET, ARRARAPIRBE—FARFRETAET H EKEREFET,
A 4% 7 2 Al AL B Bht B A 09AR B BAE T A9 AT AT A 5 A



WO 2020/155348 PCT/CN2019/079812

—FAE RS T R, A EAET, AR ERESAETELA TR
REMAEEET], PTAARERIFTAET k016

ST BT ALK 25 AR B [ 5 W 09 & % 70 F A 6942 B R AE 5 PATIR MG A, 7
B 0G A G 0B B AR S, TR AR AL B )P 9 A R 2 T @ R
AR RGAIRFE TN M), PTRAE KM AR B 57| 6942 & FT40 | A-F &, Pk
LEM AR B 53] o 6945 B ARAR % LA R HED

R GG, FEXF PR AL R EEA AL B 53| 69 B 1% 70 = A 69 A8 B R 135 HATIR
Mg E, FRIRMEBF G AR BT AT, LELiE:

RAEPTRAL R B AR B 5 o 69 B 1% 70 75 £ 0948 B 5 5 80073 598§, 3%
B AT ARG IAF 69 K AR BT A R g R E] a9 AL,

PRI GG, PR ST R AR 25 AR 5 1% 5] F 69 & 1% 70 75 A4 6948 B 13 5 PAT
P & P ) a9 AR 0,45

X PR AL K LE AR B T P 6 KT T A AR B AR B AT FUIA IR 18 A
H K 0 B R IR S T

PRI GG, PR ST R AR 25 AR 5 1% 5] F 69 & 1% 70 75 A4 6948 B 13 5 PAT
oy BT A Ik g A R 4 i AR 645

BT ALK 25 AR B 5 b 44 & T ST A R B) B9 8RS 5, AT TR SR8
PH] KNG B TR IR MR R, PR TP R ALK S AAL B 155 F 69 & 1% LA e Y
BHAE 500 K MR IE AT AL IR NE PR AR R, PR AL AR B ) R H ()
0,35

MO =pe xR IR Y P A — A A AR, P
HE R, TAFHAE RS FEAF KA.

R GG, FEXF PR AL R EEA AL B 53| 69 B 1% 70 = A 69 A8 B R 135 HATIR
g 1 ] Z AL 6,45

St BT AL R ZE AR B [ 7| o 09 BT 70 75 A 9 AR B R A4S T AT AR A T

I 1R 3¢ BT 4 AL K 45 AR B TR 5 P 49 &[5 7L 2 A 09 AR B 1R B AT AR AR A
T A AR B 4E

h(x,y) = pe™, i xHo Y R TAMZ AT HE PHEE — 509D RAR,
Po g % 4, 70 R x, V) RAARIE KR D

2/1,



WO 2020/155348 PCT/CN2019/079812

|

— AR B SRR R, PTE
), PTEALE AT FIREEE 0

FIEHIRE S, T BT RALIK 25 AAR B MR 5] P 00 BT A A a9 O AE
B HATHRNE T H), B IRIGT G A9 B AT S, PR AR 2 AR B TP o g
B 1% 5T 2T & B RAPE A A9ALIRHE P LMY, PR AT K L2 A0AE B 53 69 A8 5 4T 4
&A@, PR AR AAR B T P A4 & AR AR T A B HER

ik by, 6

Y tg B HE X BALSE, A TIREPTEALIR E AR B E] P 09 &% L7 4 0948
B ORAE T AT AT, X E AT R IRNGAF 69 KD AR PTR AR ME A a9 R A,

ik b, P Rngif B AE e 6,45

S A IR hg B R S, B T ATPT SR AR IR AR B E D) P 09 &% U A 09
B AT FPATHULIR MG ) K )0 B AR IR S A

hik 6, Prf S A Al kg B Rl AE e 60,45

B A AR b PR B T AL S, B TR BT AR K A AR B [F 5] F 69 & [F A6 A TR
B 69 8UaAE 5, PATTIZIRME RS K69 3 A R IR0 A%, PRt BT kA ok &
AR B [F 3| o 69 & % T Am 69BN 15 5 69 K IR IR B 7 AL kb 8 ] o A
Pt i 2 A5 A 3R 08 R ) B A h(x) 36

0= e xR AR TR S A — AR A AR, Po
A E R, TAFHMAE RS FEAF K D AR

ik by, 6

FAAZ B AL, BT AP AR AR B D] I 69 & % T F A 0948 B 2
5 P AT AL T

BT s 3 By o AL K 25 M AR B R 5] P 49 &I L = A 69 AR B K AE 5 AT AR 42
T o9 AR R AL FE

h(x,y) = pe’™ , HF, x Fe Y AL AT HE P L E R T ] L AR,
Po g % 4, 7o) R (x, V) RAARE K D

—F AR B D], i

P i AR 75 1 5] SAE IR 254, FTiRA B 15 5] W 04 & 15 7T 2T JB) B30k 2 A 4Y
KORHEFILEH), PRk ALK 4EMAL B R 5| 0948 B AT 408 AT &, PRk AL k4 A2

&

PRESAXEILATHKEMEEE

ou



WO 2020/155348 PCT/CN2019/079812

B % 3 P gL E ABAR S A 18] TR HED .

AT ERBRFE, KAWERBINFT —MHEERET AL R £E
BRARERD], FTdAR B RAE 5 AT kA THIKREMBEED, PTEAE HAE
B T ik L6 A PTIR ALK A M AR B TR D] P 09 &[T T A MG AR B R AR T AT
Ft A E], FRIRNG ARG 0GR I AE T, PTEAREMAEF E] T a9 & 5 T
P B AR A A9 ALIRHED | 25, PTRAZ KM AR & [ 309 67 58 A -F &,
P £ AR IR EE AR AR B 1% 7 I 694 ZARARE LA BB HE Do BT R W if o 6942 5 R
125 BTk A TALREMAR B F 5], A IREMAR B F 5] 69 & 15 T 2-F &
B AR AL R HED 44, PTR ALK EEMAR B D 0 475 | A&, PR
AR ZEMAR B S 694 B ARAR [ LA R HED, RE A5 AR Bk AE 5 a9 4T
S, ARG B X BT AR IR LE M AR B 15 5| 09 & T L 5 A AR B R 1R 5 AT
F @ AR, REBIPHAL B 5 AETA S %,

Fit B 56 B

AT RFREBLARKAFZAP AT HARAFORERTE, T afFdEik
BIRAABRFGAEF ITE BB G BEAER LA E, 20 HLH, TEHAE
F a9 P PSR A A R B G 92 5608), 3T RARREB B ARA R R, & H 4]
BHFHOITRT, LT AARBRE R B RF LKA .

B 18 KRB SR R 69 — AP AR B 3R AL B 548 F R R TE R ;

B 20 KR SR AR AR 69 — AR B AR AR 3SR 5] B AT AT E R

B 3(a)y A K B SR e 4R Bk a9 A PR K R BAME SR AR a9 4R A B 1R 7R IF
moHhTER;

B 3(b) A A K B 5 5] 42 45 49 7 PR KRB B SR ] 6948 Eet T 3R
T ER;

B 3(c) M A K B SR A6 10) 3R Bk 69 R TR KB E) BAME ORI 3 3 — L 8g B 3% 4
& A

B 47 A R H AP 34 69 —FP AR B R 1E 5 R T R RAR IR

B 54 R KBRS A 69 5 — AP AR B AT SRR R0 RAR

B 6y AR FE P REGHRKEAIRERBREINLERSHRTE

4



WO 2020/155348 PCT/CN2019/079812

A ;

B 6(b) A A KB SE P R F IR KEF MR RGN E Zet T K
T ER;

B 6(c)H A K BF SR 6 15) 3R Bk 69 R TR K BB BAME 2RI 3] F 6942 AR AR T
A TBHEFN G T o9 a— Lty BB AT~ &R

B 6(d)H A K 52 36845 093 08 AH T, A TR KB B &R %7 o
& ARAR LA TR HE P 6 T8 oA &l

B 6(e) R A & B 5F 3645 P 4% 69 2 58 S AT PR 1 R ] UG 89 A TR B R HAE &R
e Eet THRAMBTER;

B 6(f) A A & B 6] =454 69 21 S Ak ha R B 69 A TR KB B M &R
[ 7] 69 )2 — 18 F R oA & B

@ﬂ@ﬁ$ﬁ%?ﬁ%&#%ﬁ&%ﬁﬂ%i@ﬁ%ﬂmﬁﬂﬁ’ﬁ y A
A ;

B 7(b) A A K B SR S Ap) 4R 4 09 A R K B A @ R 5] P 94 E AR AR E
LI R GHEPIE AT ATH B Ry =&l

B 7(c)A R KBS 5a ] =4 6 A ARG IR b T, A FRK A BB | IR
[ 3 o 69 4L E AR ARIE LA R HEZ | LT A7 4% 7 5% 0 &

B 84 AR KBRS lp| Ak 69 5 — AP AR B AT 5K A0 RAL

B 9(a)R K &R e AR S IRt B &4 T, Ha8 B%7| & F T
oA T E R

B O(b)H A K B 52 36 B4 09 A 542 T (0, 0, 40) mm& i, Hehk X157
B I% 7L 0 AR A AR T B

B 9(c)H A KPR e AR 6 5e e m AT R IR MG A B G, BRAEBEIEFET
& A \Z‘FT% K

B Od) A A KPR e R AL AR B 15| & LA SR EB F4 T+
SR ETHIS A

B 9(e) M R K B 5 7619 AL 6 #7835 %3] & % 0 AE 56 e 5 A7 AL R 0 1 )
B, PTORENITH IS A,

10(a) 7 A K B e o] 44k 69 F ARt B & T, #8248 B [57) & T s



WO 2020/155348 PCT/CN2019/079812

il

10(b) A A& & B 52 36 15) B2 4 69 1R #5088 A4Z T (10, 10, 40) mm&E B, %485
5 3 & M LA AR A T B A

B 10(c) A A R B SR 36 14— 4 69 5640 m AR PR i R 1 )G | 3Rk 5 %5 &[5 T
AT B A

B 10(d) A A K B 56 3R AR 69 4R A8 8 5 7| & 5 LA SR B &4 T,
1o ¥ B EHTHIH A ;

B 10(e) A A & BF 57 7645 3R A% 69 3248 35 1% 3] & 5 U AR sa i 1R 55 09 S A AL R
iR E G, RERENITAS A,

1A A KAFERBIREG—IPAL B R E T HERENEHIER;

B 12 4 KK BASEEPIIRAE 69— AP A2 B [E 5] 09 S 51T

XS W ES

T B LSS AR KU SE A5 F G B, 5T AR RSP P B R T ERTFE
2 REMFAE, ZR, TRAENE R K LIA— 9 R8a40], m AL
A T . BT R KA OGRS, AGREE R RA R EZ A ME &
PE P AT AR T BT IRAF 0 B HARSE 3640, #8& T R AR 6TEA

B, R FHRRFTERFRENTAER, 26 FRITHTE, HA
BRPE TR 69 AR B ARAR B R IVAT RS F F I A R A T A A 3 ALH]

SNFEEFRGPEE— S P FEEPED H R e TARE ) A2

vyt

£,V A FEEBMETF, c RER, r WEEFERHFPHLEE—L P
) B RMIES, (YA, BISEH &4 T B EPCD=Rep@e ) g g
B A FAL, TG RH B S0 T E A2V KOPEI=0 g
AR, K=elc |y ARZEHAARAG TLEF A TP HEE—5 P
LS E

A RERTHARY RIET 4o, BAZ AR HH PO 4200 Bt 2 748
E AN, BTG E4T, TP — & P8 EET AG AT HE e o133




WO 2020/155348 PCT/CN2019/079812

[y 3G 2
P =~ J‘Z[G—Gn PR }dS )

g, TRBRSEE, oo Rkamy LT, PB Fopm 5 ARG B2
5 SABRARSEINP S FE R, AGH="1r, P rﬂ{;}:iﬁﬁj@P,g‘@]Po A3
G936 B, AIHAEMEST, XQ)TUARLA:

_L l Jkr
p(r)_MLp(Po)re ds (3)

MXQB)VTUE S, —2H2 THFEE Ly P | Sl bia—& P FE
LT VA iR A AR N XA B

ST AR B IR B IET R, AR 2 — AR F A BIE D) B AT
BB T4, FREER-FTT xdho A, LERIEE 23T E4E, 7RIS
@RARXA p), FPREKEN L, 2R PEE— 802 0 5 BT Rt F
BB RPIFE, PPRFREAGER LOEE—5, r 25 P 545 P2
e H

B XQ) T4, Fhd— & PpUloP)abthFETETH:

1 1,
=— x)—e™dx
P, (p.) MLP( )~

“4)

Hd, "RV s kA, RBPE=Z_AH2Z TR, D

r:\/r02+x2+2r0xsin(0x , HE, B OF P ES,
ERDEMEST, BE r R—Bapm ~at¥sin@) - g po=sin) 5
2 K@

L1, .
o)=——¢’" x)e’ " dx
P (@)= [ pto

'1 lejk'[’f p(x)ejzn%xdx
JjA ! (5)

XOVEARRA—AMEZ o T, LTEMENZ R, I pod BN
SR 3 h(O)VA B A B i(x)bg Fedr, Bp PO () 4g 3g 4% & v
TR, X(S)T G AT REGE 84 o)y A X



WO 2020/155348 PCT/CN2019/079812

P dy = CF {h(0)}*F {1(0)]

Jkry
p, (@) == pol)
JAR (6)

COZ.O
g, T P e xR R TR L B S SRR ARE S, F

%k, EEARKEFAPE SR, AOBRBERED, 4B 3@, LPEEA
AR BB ZIA 09 18118 g=2.5), PR KE [=50A, #®AEREDERFITT xby
Hh, HikE 7 #HiEH, BRI AEXTT, B0 HIHKTUAETA

o comb(x) = i o(x—n)
tH(x)=g comb(x/g)xrect(x/L) . Ho = n XM, o) AR E I

ﬁi&ﬁoﬂ%,fmmwwiﬁfﬁﬁ%%g%ﬁ%%ﬁ,mﬁ%ﬁ*ﬁ
VT & ﬂ_:é:'|x|SL/2EH—’ rect(x/L)zl’ |x|zL/2EhL’ rect(x/L)=0 B9,
18R 35 BIE & SR A S IR G, MBAZE =P Pk, I
K A A Ty O AR By 40 RN K(6), ARG ot R R I, 45 WA
3 (b) FIRe A IR A A SRS P00 % 2ot T RAMFER, KFARK
BB Ak SR G P 00 4T 0 & A K

p, ()= p,CoF {g’lcomb(x/g) X rect(x/L)}

= p,C,F {gilcomb(x/g)} *F {rect(x/L)}
= p,C,comb(go [ A)* Lsinc( Lo/ 1) 7)

Hd, Sinc(')%ﬁ:—‘/]\gﬁ;é?{y’:, ﬂ_sinc(x):sin(ﬁx)/ﬁx . B A e SUTAE, KR
KB IR RS 6 B3R A
I' =20*log, [ p, (0] )

AR A SR EN 7 —6 Biz o4 B 3. AE 3(c)F T
KB, AR E AN ORI 6 B 3R AT 4TS F AT B A94T 4T
ﬂ_*ﬂ%#’ﬁﬁ% 53z E kRS, AL, BB RINE AT K= OTHF



WO 2020/155348 PCT/CN2019/079812

AT R I E AL F AL AN B IR T P AT A ey %, K R
AP AT o T — AT AR B IR E TR T

B 45H T —FA8 B RIES AL T EGRAR, B 7 &L TFHKEMAEE
B3, BB 4, Pk 5 kT eds:

S100: *F Prik 22K £E AL 5 [% 5 W 69 & 1% 7075 A 694 B 15 5 PUAT IR 18 A
F, R IREG ARG GARFRAZT, PTEERENREE ST TP & LE-FE
JEERPE A AR BED M, PTEAL R EMAL B IED AR & T8 @ - &, B
WAL R ZE AR B 5| o 694 B ARARE LA 18] [5 HES o

E R, KR IFERBNTFOGR B R E T AL T RATHERENAE
BIEF, Prf s REMARE ED| o9& 1% T 2-F @ B S ek B 4
M), & TLT & T &, AR AR B 5 D P 6945 E AR AR L LA A HED
BPAZIK 540 AR 5 [ 3] P 09 4L S AR A [ T2 18] TR A R 2B TR, A B ABAR S L2 4] Y
AER 100%, KK FEHG) b A KEMAR B E 7] TR A LM A
i, EEEARARELZ AR A E A 100% .

T 2B A RS P T AT BT R AR K A AR B R ) P 09 A TR T
A AGAR B R AR T HUT B AR IR A

BT AR KSR 5605 F 6948 B AE SR G R A T ARG AR B R3], 42K
LEMAR B D) 69 & T 2 T B BT 0 AR A9AL K HER L5, PR A Ik AE M AR
BED AT S N &, TR AR IR AR B D) T 694 F ARAR R L 19 [
HEF, ARSI HIAR B AT TP AT, RGBT A AT AR R AR B 1% 7]
P & T A AR BT T IATIRG B, AL A5 HIAR B RS P AT
o FFE, KPiFdagink A F E 2 -7 & BT R, E0EH 5
T Hig,

BS57ET A8 EEETRAESRORAR, 2BRE S5, kA AT
VA S 35

S200: 1% 3 P L AL IR 254 AL 75 1% 2| oF 69 & 1% 7L & £ 0948 5 812 5 09 AT 4%
#, IR E AT PRI H 69 Ko AR BT R P b A A KA,

KK BSEHPF, T LAl BARA R ARYE 5 IR LI E S Bl 49 3k 1618 F) 49 K



WO 2020/155348 PCT/CN2019/079812

INAR PR R @i w6 R AL R 2R B AR TR F 69 KN A R P E Pr g ) 69
R AR B R R HFNAR B AT T 04T S 7 #E09 F KBP AT, K R 52 5645 -
HARTR o

S210: AT AR K LEMAR B 5| o 69 & % 7L m R R 69 BN 15 5, AT
E IR K ZH A AR S, FRRMEAHE R ERE T

BT AL R A AR B % D) 69 & 1% T 2 -F & B At 0 A a9 AR KA\ D 2549, P
WAL IR 5 AR B 53] 6948 & T4t A -F o, Prif AR A4 5 %7 F a94E & A48
AR T T8 T8 HED

FI 2 3¢ BT i AR K 45 A AR B 1 5] o 69 & [ LA 60 SO AE 5 6 K MR IR
B A e b B B R T, BT S A PR TR R R B n(x) L35

MCO=poe T st AR A B A — R AR, P
AEEFEK, A SRR K SE

T & VAL AR GG 15) F 3% fm i B A R B SRR T 69 LR AR B kAR S A S
& 09 BARPAT L AL

1o B 6T, BIXARKEBANEERREINFEELGTEEN d, &

AAAR & R Z ) 6g A 1% g=2.50, EP|EKE [=50/. B, ERIJUTHHRT, %
T e B B A X ) = g 'comb(x/ g)x rect(x/ L)* rect(x/d) .

Bl 409, B2 A FRK B B & RI%E 7 P &[5 78 S IR0 e, W) S5
By 3 MO =D0 Do HAEE M, B IE T A F 2 T Faig By B 2 MO RN X (6)

[ hor e dr = CF (G F (109)
i L AR E et SRR, A

B 60T T8 A IR KE B I &RES f 2ot R AR SR, FARKE

p,(o)=

JE HA P RS 94T A R R XA

pg (0)= p,C,F {gilcomb(x/g) x rect(x/L)* rect(x/d)}

= p,C,F {g’lcomb(x/g)} *F {rect(x/L)}xF {rect(x/d)}
= p,C,comb(go [ A)* Lsinc(Lo [ A) x d sinc(do /1) 9)

10



WO 2020/155348 PCT/CN2019/079812

Jkry
e
C =

st PO BRI, g AR KRR B R P &
W, o TR RZ MRS, L WEFEKE, /4 ks A,

h=24

=

¥ o

SATR () TTEAKIL, AWK BB &R I 5 49 67 599 & ik X P ) 4
LT AR KB SRS AT Rk XA AR e T — A
dsinc(dof2) g, ximal, B 9b, K4t T SATH A B4 BRR O =18 KA
K % B BRPE % R B P 64 4 R AT IR T 1] T HE B 69 LT, BPOA IR K2 B
MEREF b EELHERES FEEAARERZ A EE(I=8),
sinc(dofA)=0 | 3¢ % 3., e dt B HEPE S ARARE L2 MA0MA AN 100%
W & AT, AT AR A WrE) . IR K A SRS B 3R A

1" =20*log,[ p, (0] (10)

B 6(c)% T A2 T K A A R 3] ¥ 64 45 48 AR [ T 1] B Ak 7
W TR la — by BaR SR, LI 3= 6(c), AT SR % 40 A
T R, B 6C)PRARAELRSTHER, LT, AlREHALFET] P
694 F ABAR M LK 18] TR HE 5 69 2l b ) B 45 & ¥ 5T 56 A 5 A AL 64 FR hg 18 41 VA

B — B Mk 3% b A9 HT
4 B 6T AL IRIE R T, Heht 51 704 5 a3 o D= Poe”
Po R Ar &4, TABMRIRIGAR KRS, T Al KR A A R R IR
5 RR A LEEAT IR R, A Wik RRAKIR R, Tikey, LB =131,
BHAEBANME SR mm TH. BLThhHHKRRR

2/1,2

t(x) = g 'comb(x[g) x rect(x/ L) * rect(x/d) L FE & e AR R R h(x) o [ T

L pe=] P dr=CF (h)*F (1) |
A ) 31D RN K (6) JAT, , RIS 2

ot BRI, 4B 6()HT T 9 % SRt A B B 69 A TR K A B &

’:6‘7
RED T T RBMRTER, F2 2d SR E G oA TR EE M
BRI ET R R R XA

11



WO 2020/155348 PCT/CN2019/079812

pgl (o)=C,F {poe—x%2 } * F {gflcomb(x/g) x rect(x[L)* rect(x/d)}
=F {7 }x pl (o)
=rlze ™ 7" pll (o) (11)

SR VAGESS S WACET S TESC Ly
22 3F % M AR08 ARG 40 AT TR K B AT 4R I 6 47 5 5 38
=20*log,[ 7y @)1 (15
Zid HmAT R IR G AR LK BB R IRED] 62— 69 B iR 4

B 6(OFF . A 605 A 6(c)RE ()b, ALK LEMAR B P 4475 B
HFm, B ATE AR IR AL M 5] 69 4L BAR AT T L I IR HE P49 LT
B A5 P RIAR B AT S 0O BT AR, ARG AT 3 PR AR IR ZE M AR B 1 B 40 %
M 7T A A P NS S AT A A 6 JR 18 T R, AR AR B R AE B e BT M
F#

T @ A B Sh— Ao T i R K I 52 AN TR 8 LR AR B AT 5 A
7 ik 0 BLARAT AR

St I hl BT e = 4T AL T 1L, B IRAE BIES] o 491 T2 L
T B R A, MRl B F A A TR K AR IR R P A Ak BIE S
AMRKEEAERREINGEANTEN xFfoy, xFyANETELA LT E
TFrhag, AL BIEIAH RKE B @ RIED 6947435 &k XA

p,(0,.6,)=C [|F {he)}*F {t(a)}
(13)

g, ORI ER, c WATE, o xRy, EEAARELZ N
W 1A 5 e =20 ) Bk L TO0Y  k R am E EOR

A BB T(a), & T4T M4 ML, FTHB P EAEES S SR
BT GH e K B4 4T B 3 A TR K R B AP &R I 3] o A9 4 & AR ARIE R
ﬂ%ﬁﬂ,W%i%x%%&%ﬁ%%mzﬂ%ﬂ%a_&,%E7®%m,
BT 5 3 TR ROET SR AL £ 0 EIR T, ARIRARE VB AT A
— i ay, AT T SRR G RG], A A TRK H%i@ﬁ%ﬂ¢m
ﬁﬂ%%ﬁ% DA T BB T(c), FTA W AET S e o AR A
AR T, ARG T PO EH,

%

m
I

12



WO 2020/155348 PCT/CN2019/079812

W T AR YR A AR FE AT SR R R T ARG MR E 5], Ak
LEMAR B E 3| P 09 & 1%L 2R 8 B BRI R AR R HED 25 AR, PR A IR AR
B 5| 6947 5 & A T &, H TR ALK S HAR B D P a94E & AR AR E L 1 3
HED, REBIpHIAR B AT 5 F O ATAA I, ARG Bt BTt AR KB AR 4 3]
g & 1E L A MAR B IR S HAT T R A IR hE TR ], AR RIAR BRI 5 P
CERTE R

B 87 T B —#rA8 B2 SRR AAR, 2K 8, Ak H kT
VAL 36

S300: ALK LEMAR 5 53] b 69 & 1% U= A AGAL 5 AT 5 PAT AR 77 5

A KBRS o 7T AR SR BEARAZ AT 69 Koy, FRa BRI se 1k E a9 A4z iR
Tag R, AR B EP| P A& T A AR B KT RATAZ AT

R 69, PR BT R ALK 4E AR B TR D P 69 &[5 T F A 69AR B4R 5 AT
AGAZ T G ARL AT B OIS

h(x,y) = pee’™ , Fop, X Fo ¥ R AT R K P E — 50T AR AR,
Po g g, 20 il (x, V) RAG AR )

S310: IR Y& P AL IR L5 M) AR 75 1% 3| o 09 &[5 70 = A 0948 75 4S5 89 4T 5t 5%
#E, X E TR IR H] A9 KD AR T A R0 w6 £ A,

S320: AT AR LE AR B D] o 69 & % T R 69 BN 1E 5, AT
& IR E A E K e A AR AR, BRI R G AR E EE T

ER2UA A, KRKAFEAEP B ARREMEE FEI PG EE LA
A9 AR B BAE 5 RAT AL T 697 X, R AR B R AR ERE, 2d T 4aix
WA AT ATA A, B PR ALK AL B R a9 &I U A Y
A E IR RS PAT MR 6GIR N AR, AR Ip AL B AT T F AT AT

T & AEARGG ) F 35t BLEA A R B 52 4645 T 69 LR AR B R AE SR T
& 09 BARPAT L AL

TBIRAR B S RBRALITA(E n, 2), RFBBRAE 7| & 15T 694
Bk BB EITZT A RRE %A%, BB RGN GAES A

P =k =2+ (-7 2 (1g

13



WO 2020/155348 PCT/CN2019/079812

A, kAR, AEREETHIRBEA Ay, HPACI=P PR
—ANEXK, B W )T = F RGBS HT, BRESENNEELRIESF TE
B, B P SREREQO, 0, 400092 F, HNAHTFAB ALY A
Q)= L+ Y 40 o m oh)p R R A E4L T (0, 0, 40) mm ALBT, kAL B
P& HTER, Bit, AP SREFTT, #THEATHFR
FE AR A2 3 o 3 )= o™t A 256 A~iB i 49 Verasonics Vantage J&
B F AU B30 =P R T e B P ST, B RN F
THATHAE, B 9P R SHE ), B THRAESEIEELN A4
StARAL, FTH b A T AT . N T Ip i AT A, kAt B &R T
Hooho d MR A0 3R 06 T, ) 402 0 TR 2 A D =P T g
HAEEFR, THBAAIREAR K AR, 1=10mm, A B A IRhg 8
G, BN EI&EARES Rl 9. A, EYSREFXT, %
BN T B T8 6038 3 OO = o Y vt
T B, MFPSRELERLE 9T, JHE 9e)5 BH I(d)A A,
Gk R GRS

i KRAERB AT EARK T ERTREGFZAS T SOHERE
Z b, LRV FEARE LR, T @ ARG BT % it B A R 9 52 56145] 0
Tr 8 bR AR B AT 5 Ak 0 AR HAT AL

RERERE SR B PHEIETA0, 10, 40mm 12 F &, AN HH

022, V) =hy(x =10 +(y—10° +40° o (0(b)Hf R AR 4 B A 542 T (10, 10, 40)
mm LB, BAEE BEP) & LAt A e e 10)FT ARG R
FHT, RRSEINEETRMESAE, EFRRABDT, HRtESH

ACCY=E B Po &% s, BRBGREEST, HITFA0487 0 ERMEI{

Jop (x,3)

Py g 1Y) = Poe o #| ] 256 i@ i& &9 Verasonics Vantage 3R 57 & 4045

Jor (x,3)

Ty g MO =P i 34 p RIE T R E T, 1R R ABRET T SE,
4o B 10 )T T AR 10(d), #7435 F R = 4 TAT SR, LR &%

14



WO 2020/155348 PCT/CN2019/079812

—[(x-10)*+(y-10)? /2

T A A A B 68 B A0 FR g TR, ARG A R i ACRY) = pe , EF,
Po AL R, T A BHMARME AR K AR, T=10mm, 55 F A A G
G, bt B & TETIRENY H B 10 R. A, EAREGEFET,

—[(x-10)" +(y-10)* V7 js (x,7)

1 5 18 1) 44 350 B By 3 15 ) = Poe ¢ o V1R #1164 BN By HOWR T
BAEREEL, MWiFehitERELEWR 10T 7. £BA 10@e), ® T &
A I 18 18 ) 69 VE B AT ST A AR A S A I .

EF AT ETI, KEAEEG P T LB AZ AT 5 X, FHANTA
BOR RO ERBEURRE SN RERE, FATHREMEE %), KL
AR 3 P 69 & 1% U E T @ B A M TR 69 AR HE P L5 M), BT AR R 254 AR
M2 69 575+ & A -F &, F BLPTiR AR R LR AR B 5 5| a9 4 & A8 AR IS U JL 1) 1% HE
7, B BT AR R EA AL B F D) W 49 K 1% F A 09 AR B IR AR ST ST ALY
b B F, AP RIAR B AT TP A9 AT RN %

T @ it R A B Fa P R G AR B R Z 5 AR K E RTANE, T LKA
BORETIAEZETH LM B RS T RAREN AR,

B 11 AARARAFRRPREGRBE RS AEEENEMER, 2BA 11,
kAR 7 5 RE R TAHKREMARE RS, %48 B2 5T AEEE T
0,35

@ AL 100, BT ATEAL KA B 5] b 09 & 15 T 7 4 69 AR B
BAE S HAT RIS, FRRMIAR GG E RES, TR REMNAZ S [E7)
W69 & L 2 B B AR 0 R GG AR IRHEE D 54, PTE AR REEM AR B % 2|0 A2 5
FT At @ R -Fd, PR ARREEMAR B 5 3| b 6945 B AR AR L R A HE S

L HE

@ F X BEAE S, BT IREPT EALIK EMAR B [F 5] I 69 & % 70> 4 6948
B AR T ROET AT M, IR E AT R IR 0 AH 69 KA R PTE R ME A H a9 £ AL,

I 3K 3R 18 TR h AL S 61,45

S AR AR A R S, T AT PT AR AR B TR 7 F 09 & % LT 4 0948

15



WO 2020/155348 PCT/CN2019/079812

B 9 A5 AT IR N TR K6 4R R

BT iR 505 3 TR AL B 6 3

35 IR0 T BT A e, B TR B AR IR A AR B B Wb 49 B T T A e
Bl RIS 5 . BT TR A8 B K 0 3 0 A0 08 T, PR P AR K 2
AL 5 5] Wb 4 B T i e 435 15 5 4 K /RAB AN TERRE  R
Pt i 2 A5 A 3R 08 R ) B A h(x) 36

M =pe T g xR R TR B AE R — A A AR, P
B, TR BRG] KA

L HE
AT T AR S, B T3P AT IR M4 B (5] o 69 & [ U * 4 6948 B HAE
5 P AT AL T

FIT s 3 P 3R A2 R 25 A AR B 57| o 69 &% 7 /= £ 0948 B I AE 5 AT 442 0H
T A ABAL I B e 4E

h(x,y)= pe™ , W, xFo Y R TABZ AT HE P AEE — R0 T A RAR,
Podg % S, 20 HEia(x, V) RAARE KD

AR RHA) LA TF T —FFALE 3], B 12 A KK F5a5] 4% 69 A2 &
0 SR MR, TAAREEI|ZAKREN, IEEEFEI P EETEF
& B BA Ve AR a9 R HED| 454y, PTRAL R LEAGAR B [E D] 6948 B FT4h @ A -Fd
BT i A2 AR 254 AR B 15 3] o 09 4L B A AR I LA 1] T HE S

A BB SR A8 T AR Bl AR 848 B 53, 708 KT VAR 2564~ (16
X 16), P AINE N 1.04MHz 4942 B 4748 A -F @ 69 ek 5 55, H o,
B ETLEEF THEEMARETZ AE TS, TTEA: 28mm, F7E&KE T
A 44.8mm o

2z L Pk,

AR FEHRPINTT T —A A B R EFTRET R RERAEFES], Frids
AR TR T kA TARRKEMAR B R P, PTitA B lE 5% ke 46 2
PR AL R EE M AL 5 [ 3] 69 &% 7L & £ 09 A8 5 12 5 PAT IR A H], 1523k M

16



WO 2020/155348 PCT/CN2019/079812

W H G 0948 B AT T, TR ARKEMAR B 53] P & 15 L E - @ B Ao 6y
ALRHEZ LMY, PR AL AR EMAR 5 G D) 6947 5 & A -F @, Pk AL IR 25 A8 B 1F
P AR ARARIE U TR [RHEP o B F A P P AGAR B HUE TR G R TA

RKEBMAR B %5, H IR MAR B %7 69 & 1% 70 2 -F & B A 9 A 69 4R HE 5]

M), PrAAL IR EMAR B D0 ATH N -, ST AR M AR F 7+
AYAE B ARAR G L] [RHE D], REBIphlAR B M 25 F 8947 4P, ARGl it
P £ AL R ZE AR AR B 1% 7 o 09 BT 7T 7= 4 09 A8 B R 15 S AT R 8 A ), AR 4% 40 4]
AR B AR T P RET A 5 %,

ABLEA A o BAF PR B 369 7 KWK, B FEHRPE S ER A
B AR 0 TN E) 2L, A4 Z 18 48 B AL AR AR TLBP T . 3t
KB NTFOEEM S, BT HESEEPIANF T FA05E 2, PTARG L
B AR R Z A AN T RIS BB R T,

T A RILTT LAt — 3 FIR B, L5 K I AT I8 5560 £ 18 69 &)
%ﬁm&ﬁ% %, ARG TR, it B AR E %%%%%%%,ﬁ

ARG e B ey T Ak, £ ER B B R A8 — AL RS
QT%ﬁ%ﬁ%ﬁ&ya XM Ty A8 RS VAR AL S A T Ak AT, LA T
AR T 4 R R AT R FtF. TR BARAR T A AR Z 692 F ok
1E R RRB 7 ik R R AP R AT e, BRI FILTRREIANAZE KK
E ]

25 A K S BTN TF 04 SR AP) $haE 09 77 ik R R0 5 BRFT A BLAE R AR AR L &
R PATO AL e, KB ZH WS RF . AR RT LR TRMNA S
(RAM) ., R &, R 545 (ROM). 7T 442 ROM, ¥ 7T # % 7T 4442 ROM.,
FHEER, RE, THAHEE, CD-ROM., S B KA A TN FmiEE L EH X
0 BN TF .

b BT FE 649 52 5649 649 LR SRR A RATUIR B L R AR AR 95 52 FLaAE I A
Ko 3FIX B A 69 B AP BT AR F R BAAR KR EF L L0 H L
A, KPR Lo — AR I T AL TRBLE A KA 3ER LT, &
HEFHAP P FEA, B, KRR T AL 6L 55645, @

B A5 K TN TF 69 R 3 Ao df A4S S AR — B RO TE

17



WO 2020/155348 PCT/CN2019/079812

> G LI 3

1. —#EERETRETR, AMEET, PTERERE T AT ERL
T ARG MAE B E3, Prf A B AE SR R64E:

St BT AR IR ZE AR B 5] F 69 &[5 LT A 69 AR B R 1E 5 AT IR M AR, 5
Bl IAF G AL B RAT T, TR AR EMAR B E7| P a9 & [F T 2T & B Btk
o B AR HE D L5 A, PTRAL R MAR 5 55 69 & T4t @ H-F &, PRk Ak
LE M AR B T 894 B ABAR G LA ] [ HE D .

2, RBHAELR | BTk Fik, BRI ETF, AxtPrfikamig %
P o ay &L AR B RS ATIR AR, FR RS G AL B IR E S
Z AT, LeiE:

RAE P EAL AR 25 AL 5 [ 3] oF 09 &[5 70 7 4 0948 75 13 5 09T 4 9%, 1R
B AT A IR0 H 69 K AR BT R IR g A 69 KA,

3. AREAAVE K 2 BTk ey ik, HBIAET, PrfstindirkE A &
5] o 69 & 1% 70 7 A 69 AR B R A T AT R IG A F 69 AR 645

X} TR AL R LEADAR B 1 5 o ) BT L A 0 AR B HAE 5 AT TR AR 98
) K D 4 B AL G T

4, WRFRAEK IR T FH, LFIEET, IR PTRAEIRENAR S
B2 o 69 &1 L= A AR B IR T HUT S A A e R R 6 i AR e

SF BT ALK 5 AR B [R5 W 049 & [ T 5640 TR B) 69 3 B 43 5, AT TRIX IR 18
W KB AR IR R R, PR 3T AT R AR AL B D] 69 & [ T A 6
BN 509 K MR d  A Jhch TR R o) 2R T, PR AR PR 0@ R ] R A n(x)
0,35

hx) = pe "

R x AR IR TR R A — B A A AR, P
B, T AN KR,

5. HABBAIE L | Tkt Fik, BAAEAT, fAtATRALK S B I
P b 8 M A AR A ST JR0E TR 2 AT IR 636

R FT U A AR 2 H A TR b a KM T A RO ok A5 ST AR T

B B AL R 25 M AL B 5] o 40 BT T A AR 5 O AE B AT AR 45 7
T 69 ABAZ AT B A L35

18



WO 2020/155348 PCT/CN2019/079812

h(x,y) = pe’™, o, x Fo Y R AL T B HOPAEE — 50T A AR,
Po g g, P00 EiE(x, V) EAMARIZ K D

6. —FARBERGETHELE, ABFELET, TEARBEFRETHAEXEEL
TAHREMAEEED], AR ERESHAEEEOE:

AL S, BT AT R AR B AAR B D) 69 & IF LT AR B AR
FWAT RGP R, [F R RWGAR GO B R, TERARREMH ZEFET| T8
& %0 2 B A PE A a9 AR HE D LB M), P L AR R S AR B 57 69 AR B AT 4
&A@, PrAR IR AR B [FD] F 691 F A8 AR UL 18] [ HED) o

T RFBERAIERSHTAGEE, L4FEET, L6

P t@ A F X BEAES, B TAIREPT ALK LEMAR 5 B P 09 & % 70 75 £ 0948
B AR T ROET AT M, IR E AT R IR 0 AH 69 KA R PTE R ME A H a9 £ AL,

8. MBHMAI LK SHTAWEE, H4FIEET, PTERE AR RO E:

S AR AR A R S, T AT PT AR AR B TR 7 F 09 & % LT 4 0948
B AR T AT R IR A ] KN B AR IR ha A

9. MB/HAIEK QTR EE, HWFIMEAT, PFrd SR IR F 12k
0,35

BT ARG A R T AL e, B TR PR AL R A AR B R3] o 69 & F LA A T
B 69 8UAE 5, PATTIZ IR IA S K 93 A BRIk AE), BTkt prifAs k&
AR B [F 3| o 69 & % T Am 69BN 15 5 69 KO MR IR S AL b o8 ] R A
B i 3 A A IR 08 TR ) B K hex) B35

BOO=pe T ey R T P A — A A AR, PO
HE R, TAFHAE RS FEAF KA.

10, RBAAERKS A EE, AHEAET, L6355

AL AL e, B T AP PTE AR R L AAR B D) a9 &5 LT A 6GH B RfE
5 AT AR AT

PIr R X P i AR R 4 M) AR 5[5 5 oF 09 &- [ 7 7 £ 0948 B Ik 13 5 AT A48
T A ABAL I B e 4E

h(x,y) = pe™, i xHo Y R TAMZ AT HE PHEE — 509D RAR,
Po g % 4, 70 R x, V) RAARIE KR D

19



WO 2020/155348 PCT/CN2019/079812

11, —#AFES, HMEET, i

Pt K AR 5 V) 2 AR AR 25 M| PR AR 5 1 3] o 09 & T 71 2 T8 B 20 A A
ALRHED| L5, PTE AR EMAR 5 52| 6942 & £T 40 @ A-F &, Prk ARk A2
B % 3 P gL E ABAR S A 18] TR HED .

20



WO 2020/155348 PCT/CN2019/079812

A 2

1/14



WO 2020/155348 PCT/CN2019/079812

Z 3

—| g | cemms amz Mm@

bt teptt--- 1ttt

— |
[ e
B3 (a)
1 & lcomblx/g) rect(x/L)
SRERRRRI |
-2 0 & Zg X -12 0 L2 X

‘1 glcombixig)xrect(x/L)

Fourier Transform

(BN N
comblgoid)*L sinc(Lo/A)

Gt EER)
WLIOJSUBL] JOUNO.
WLIOJSUBI [ JALIN0
G ndd)

<z

comb(goir)

e g S O o
Y
e
e

|: aq

2 S/h o/A

B3 (b)

2/14
BT (HNIZR265%)



0000000000000




WO 2020/155348 PCT/CN2019/079812

SRR 25 F 7S 1 A T A R S TR
L BRI R 5

l

A 4

4/14



WO 2020/155348 PCT/CN2019/079812

HeHE IR T M 1 B R e P B e B T
Sl VBRI R A/ DL T R ] 250

S210
SR 5 HETS R TP B 2 R E IR O 5, BT
FRBLIR 0 A A1 /N 0 e M R TR A, A5 BRI I S

A

K5

—| | X

5/14



WO 2020/155348 PCT/CN2019/079812

glcamb(x/g)xrect(xiL) recr(xid)
.................... ,
‘oo ceed
TN oF
-L72 -£ 0 8 2g L2 x

g'comb(xig)*rect{x/Ly*rect(x/d)

SN

4 X
2

g =
. € - g
z = Fourier Transform { 2 2
Z d =
35 CREL SO L o 3
B E 2 &
Te o &
= comb(go/Xy«Lsinc(La/i) =z
2 S xd sinc(do/A) 2
:,’ I\‘
Y b ¥
1 g 172 O/A
8 g 8
dsinc(dord)
\id
Z
NS N4 o/A

6/14
BT (HNIZR265%)



WO 2020/155348 PCT/CN2019/079812

Oy
CPE R ARAB R 2 14 ) (1D

8= Y

| f X
d (HREE MU SERETP RBETLMRE)

| [, (EFGERD

A

BHe (d)
g \comb(x/g)xrect(x/Lyrrect(x/d)
e-x’:’r’
qo———- - -trrrrryrooTe ]
:...Hmhﬂw V
-LR £ 0 8 2% L2 x -L2 L2 X

-L2 -£ 0 £ 2¢ L2 X
7 7
g . N £
A& Fourier Transform I l &z
b g0 U o s
EF g 2
%@ 121 BT K - - i / 2, 5
o TTe *[comb(go/ L)L sinc{L alA)xd sinc(do/A)] =%
3 g
o/A
comb(gol/i)*L sinc(LoiA) T e FrOE
) xd sinc(do/A)
Ay o
g2 o o/
£ g g
K6 (e)
7/14

BT (HNIZR265%)



WO 2020/155348 PCT/CN2019/079812

g " 2
E - 11f | ‘\ PR |
= 7 LY t ol

.@’2“—3 NS ‘l: !‘: \‘1 J
S
g R
Soovont i

' ..50 1 . - i

-1.0 -0.5 0.0 0.5 1.0

N0 05 00 05 10
Gy

K7 (b)

8/14



WO 2020/155348 PCT/CN2019/079812

LIS 00 05 1a
Oy

B 7(c)

$300
ﬁﬁ%%@%%@ﬂ¢%%@ﬁﬁ$%%$ﬁ%%%ﬁﬁﬁ//i3

{lRT)

G FEAR 25 MO 75 B T B 2 e A R e B i
SN AR I B T e ] K

$320
S RS e 75 A1 1 2 M R RO 2, BT
T AR e U F1) A/ B e U R iR e R A, A5 B IR VR R Rk

U

A 8

9/14



WO 2020/155348 PCT/CN2019/079812

K9 (a)

K9 (c)

10/14



WO 2020/155348 PCT/CN2019/079812

R

» (m)

K9 (d)

FRttiy

X ()

]@9(6)

A 10 (a)

11/14



WO 2020/155348 PCT/CN2019/079812

K 10 (c)

oS
i

7l
Z

k43

I

g

¥ fram}

K 10 (d)

12/14



WO 2020/155348

PCT/CN2019/079812
LR
X {me
A 10 (e)
S100
I s 8 A A B

A 5 AR E,

K 11

13/14



WO 2020/155348 PCT/CN2019/079812

K" 12

14/14



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/079812

A. CLASSIFICATION OF SUBJECT MATTER
A61B 8/00(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)
A61B 8, GO6T 5

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)

CNABS; CNTXT; VEN; CNKL RINSCHESORBISTRE, #i7, I, Lerh RHEBOR2E, IR, o, B9, 4, &, BR, 42, B, AT,
¥A457, FEIC, FEF, ultrasonic, diffract+, lobe?, grating, swing, phasic, array, aperture, gap, adjust+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 103565469 A (HUAZHONG UNIVERSITY OF SCIENCE AND TECHNOLOGY) 12 1,5,6,10, 11
February 2014 (2014-02-12)
description, paragraphs [0082]-[0126], and figures 1-6(c)

A CN 107802969 A (SHENZHEN PROMETHE MEDICAL SCI-TECH CO., LTD.) 16 March 1-11
2018 (2018-03-16)
entire document

A CN 103536316 A (HUAZHONG UNIVERSITY OF SCIENCE AND TECHNOLOGY) 29 1-11
January 2014 (2014-01-29)
entire document

A US 5492121 A (MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH) 1-11
20 February 1996 (1996-02-20)
entire document

A CN 103327903 A (HITACHI MEDICAL CORPORATION) 25 September 2013 (2013-09-25) 1-11
entire document

A CN 104902824 A (HITACHI ALOKA MEDICAL, LTD.) 09 September 2015 (2015-09-09) 1-11
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 ~ « & document member of the same patent family
the priority date claimed

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

29 October 2019 20 November 2019

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/CN2019/079812

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A

CN 104646260 A (HITACHL, LTD.; HITACHI MEDICAL CORPORATION) 27 May 2015
(2015-05-27)
entire document

1-11

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/079812

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 103565469 A 12 February 2014 CN 103565469 B 20 May 2015

CN 107802969 A 16 March 2018 None

CN 103536316 A 29 January 2014 CN 103536316 B 04 March 2015

uUsS 5492121 A 20 February 1996 None

CN 103327903 A 25 September 2013 EP 2700363 Al 26 February 2014
Ip 5829680 B2 09 December 2015
WO 2012144243 Al 26 October 2012
JP WO02012144243 Al 28 July 2014
us 9642596 B2 09 May 2017
EP 2700363 A4 17 December 2014
us 2013331699 Al 12 December 2013
CN 103327903 B 30 September 2015

CN 104902824 A 09 September 2015 JP 2014132959 A 24 July 2014
us 2015342570 Al 03 December 2015
CN 104902824 B 31 May 2017
EP 2044265 A4 28 September 2016
EP 2044265 Al 18 November 2015
JP 5504357 Bl 28 May 2014
WO 2014109234 Al 17 July 2014

CN 104646260 A 27 May 2015 EP 1950997 A4 27 April 2016
us 8397574 B2 19 March 2013
EP 1950997 Bl 09 October 2019
uUs 2009301200 Al 10 December 2009
CN 104646260 B 28 August 2018
WO 2007046180 Al 26 April 2007
EP 1950997 Al 30 July 2008

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




EFRERIRE [ P F I 5

PCT/CN2019/079812

A ESIRbaES
AB1B 8/00(2006.01) i

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

B. AENTbE

53 A A AU PR BE STk (BB 2 2
A61B 8, GO6T 5

RGP RT)

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 )

CNABS,CNTXT,VEN,CNKIﬁ\(ﬂ”%iﬁa&ijﬁﬁ%%ﬁ, ﬁ?‘i ;’@7 Q@q:}ﬁ%a&ij(%, %WE, 1%7 M?ﬂ, *357 r%—,ﬂ\fﬁ,
M, f1st, #Bf7, FEoc, PET, ultrasonic, diffract+, lobe?
gap, adjust+

b, 2%,

, grating, swing, phasic, array, aperture,

C. LEE s
% AU SIS, BERN, IERMHEEETE A == BRI B SR
X CN 103565469 A (HerhRlgA2) 20144F 28 12H (2014 - 02 - 12) 1, 5, 6, 10, 11
R 5E82-126 8. FHIE1-6 ()
A CN 107802969 A (YT LT E2BASHIR/AT) 20184 3H 16H (2018 - 03 - 16) 1-11
=0'8
A CN 103536316 A (HerhRl3gA2) 20144F 1H 29H (2014 - 01 - 29) 1-11
=0'8
A US 5492121 A (MAYO FOUNDATION) 19964F 27 20H (1996 - 02 - 20) 1-11
=0'8
A CN 103327903 A (MRa\&HHSIET M) 20134 98 25H (2013 - 09 - 25) 1-11
=0'8
A CN 104902824 A (H P RETH&4) 20154 95 9H (2015 - 09 - 09) 1-11
=0'8
A CN 104646260 A (BRI HLHIFERT #RX&HHEZ) 20154 58 27H (2015 - 1-11
05 - 27)
=0'8

[Nacssepprecms: b . LRI R

* FIHSCHRIR AR, “77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE

E[

S , . - . . R 2 B B B A i S

“N7 IAARRAIFISS IZER TIE R — BRI A RO s .

wy | E ] Z S 3 H =)
“pr 72 RRHIE B SRR S A TR B B A X Ry oo tt WRRRR AR
L7 FTHER R SAY TR M R SR (0 SO, BONHE BRI Y7 BRSO, SRS T R 2R R A e E
: E}g%g‘gﬁﬁ%l%ﬁ@ﬁ%‘%ﬁﬁ%‘dﬁﬁmﬁﬁ%l%%i# (G UERE %Iﬁggjﬁﬁiﬂi*ﬁﬁiﬁﬁkﬁﬁ i LA, BRI
“0” WRELATF. . REHARTT A TR H “&” FBRERE S
“pr A H S T BBy R E F AR T BT sk it Se AL B ST

IRl B iz 2R S o e A ) H 341
20194 108 29H

V] oz B4 5 M 2 1 341
20194 11H 20H

TSA/CNF 4 R FITHE 25 sth bk

o [ [ 28 iR ARy (TSA/CN)
o b T U DX TS L6 5 100088

fEH 5 (86-10)62019451

ZRE R

HiE 510 62085545

R PCT/ISA/210 (582W) (201551 H)




R H S
XTREERNESR PCT/CN2019/079812
Wit 4 8 0 B RS el Gl el

CN 103565469 A 20144 28 12H CN 103565469 B 20154 58 20H

CN 107802969 A 20184 3H 16H T

CN 103536316 A 20144F 18 29H CN 103536316 B 20154 3H 4H

us 5492121 A 19964 28 20H T

CN 103327903 A 20134 98 25H EP 2700363 Al 20144 28 26H
JP 5829680 B2 20154 12H 9H
WO 2012144243 Al 20124F 108 26H
JP W02012144243 Al 20144F 7H 28H
us 9642596 B2 20174F 5H 9H
EP 2700363 A4 20144 128 17H
us 2013331699 Al 20134 128 12H
CN 103327903 20154 98 30H

CN 104902824 A 20154 9H 9H JP 2014132959 A 20144F 7H 24H
us 2015342570 Al 20154 12H 3H
CN 104902824 B 20174F 58 31H
EP 2944265 A4 20164 98 28H
EP 2944265 Al 20154 118 18H
JP 5504357 B1 20144F 58 28H
WO 2014109234 Al 20144F 7H 17H

CN 104646260 A 20154 58 27H EP 1950997 A4 20164F 48 27H
us 8397574 B2 20134 38 19H
EP 1950997 B1 20194F 108 9H
us 2009301200 Al 20094F 128 10H
CN 104646260 B 20184 8H 28H
WO 2007046180 Al 20074 48 26H
EP 1950997 Al 20084 7H 30H

R PCT/1SA/210 (FEERIFE) (201581 H)




	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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report

