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Lo — R T 7325, 3 F TR P R R 1 BB B 7 15

(a) BB Z B MGE T8I

(b) FIWX e [ 0515 5 50 2 TR G AR P I rh 2 — 4, R EZcH
Wb 28 2 B T I e b 2 —, DU AR — ARG I 2 2858 — 508

(c) MR85 2 X AFEE LA B IR L JUGh (5 5 HR AT I8 5, B 4B — Ik
ERUGE 25 5, b prid e F A TS Z IR GE 52808 A S —Fr e il S
FRIRLHE 5 5EE B S Y NEE .

(d) (RIS RIS 55 — Ko 55 — B 1R AT I O A 2 5 DL

(e) XTIZPE NI AL P 15 AR BE AT 5 0, LIIRTS 28 A0 BE T S

2. WIBCRE SR L BT il B PG A B 732, )4

BEXT P AR IR B 5 — A8 A, ER T () PR K (o) B, VRS L 2 IKIEN
Ja B S B BT IR A — B R

3. WARCREL R 2 ik UG AL BE 7%, Horp e (d) BIR D, LU AL B T 5 A4 —IR
B2 PIEAUE B AL R BT A 5 — A — 200 (R I AT A A T AL

4. WML | BTl i R AL IR D775, Sorh e (b) BRI ALHE 2 Tl
B, G F TR )R A6 (5 5 R A Pk T Hemh 22—, ¥ i 2 ik A e 2 — 1 & 1%
JREEAE 5 B S 22 B i I () B e 22—, D AR il o — 5 .

5. UIBCHIE R 4 Prad () R AL P57 2%, Horp o BT il ) ah M5 5 250 0 A X e e e 3
o I T IR PR A P 22— B R IG5 S B W 22 il P i) e iR Hh e
— G AL

WIER ST = —1,% ST ML 2 -1, =B ST = -1

WA S1 = 0,4 S1 B2 0, LA S1 =05

WIH ST = 1,48 STBUEE 1, U4 S = 158K

IR S1 = e, % S1 MWeh £ -S1, L= S17 = -Sl,

o ST i T IR TIRAE —1.04 1 e Hrip 2z — I BTIR S GA M55 58 S 3 —40d
e N EARM IR

6. WIRRIESK 1 TRk i UG AR BE 7 7%, SorpAE (b) PR, A B EE 2 A TR
[, 40 2R B i SR A 45 5 250 Y A8 I W Y [ e b 22—, B Y A8 Ik 101 7 [ Herh 2 — 1
T ZIRURE 5 0 IR 2 B P I A o —

7. UIBCRIESK 6 BTk () SR AL R 732, Horh 8 BTl JRU a6 15 5 208 V& A I T 4 [
o R AE PR P T T 22— I B2 R G 5 2 WS 2 BT A T 1 e s
iz — AL -

R —e<S1<-1, 4 S1 Wb &2 S1, LU= 42 S17 = S5

IR —1<S1<0, % ST RG22 0, LA™ 42 S17 = 0 5

IR 0<S1<1, 4 ST a2 0, =42 S17 = 0;BL )%

W 1<S1<e, ¥ S1 Wl 22 -S1, L4 S17 = -S1,

b S1 AV AEFTIR FATG I T 22 — BT R 4615 5 2l S SR — 20k ;e A AR
XTI -

8. WIRHE R 1 ik i EHR AL BET7 7%, Jorp AR (o) BB, Zis E A XEFE & Z R IGE
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SEAE A SR B S S ZR A SR B B IsH .

9. WIRIAEK 8 Frik i UG AL BRI %, Jorp AR (o) IR, ZisE AT -

S27 = $2X (In|S2])-S2

o, 827 N5 R, S2 AN LA RN IR LGE 540, In|S2] 24 S2 Br4xt
1B G 1 H AR EOR 2

10, — Pl 75 i S R 40, B -

15 5 WO, LIS 2 28 [0 0615 5 500

55 A FEBTHL, A Wik 28 Jr ah 15 5 200 R B A7 & A R TP I bz — 451, R4
GUAMRAE WS 2 22 R E SR Lz —, DA — R IERE M2 25—
P R — B A AR SR A A R TR R A 5 R T s 5, L A —IRIEA
Ja W2 2858 5, o i s A B RSB E S50 B 5 10— e e 5 %1%
JREEAE S 2R B 5 B DY WIS 5 [R]IN Br i 55 — BOOR —HOR AT AR R AR 3 5 DL RO i
WA AL TR AT BRI AT B LUK

FHR B BEE, AR PR 2 R A P T 15 AR M e 25 1, SR PRI B

L1, BRI SR 10 BTk (K8 75 B R R 40, iz /5 5 A PRS0 E -

HE LB T, AW TR SR GG SR R AT SR AR A P T — &, I
FFEZAR AR i 22 2 2B PO ) B e 22—, DA AR — IRAE UG (R S8 5 — 21
i

AR EE B, W% & A XA G AR A IR R GG 1E 5 80R 1T %18
S L A — A AUS X L858 5095

W AT FGER TONT BT 58 — B o8 A5 RIS AT AR AT AL 3 5 A Je

FAR LT 0.0, AR T Al BE TS R B AT 1 e #e

12, WIACRIEISR 10 BTl (8 75 3 5 R G0, o iz s 5 AL BRASTEER X0 P 7 AL R 3K 24
— N A, B A X OB — RO TR S S R A R AL, DU B AT A 1%
AL IR 5 — R R AT I 5, RIS 2 UOEAG P AL iR 56— SR
.

13, WIBUMIEESR 10 ik 8 75 3% 8 R A, iz 5 5 A BT X 42— IR 2 IR i%
PG BT A I IR 5 — B — 25808 (R I 1R AT 12 B OR TR A B

14, QOBURIEESK 10 il (e 75 307 18 R 4 A iz 4 A2 B 46 2 A PO (EL, an 21 P
R UEAE 5 2R S TR A 22—, 15 5 A BB R & TR T g b 22—
FARE RS 5 B WL 2 X e i ) R Heh 2 —

15, WIBUMIEESR 14 Pl i 75 I iR R 4, Horb s o JRUaR A5 5 2000 v 2 it 7 e
Horh oz — B 2 Tk I A e 2 — B2 R R AR5 o B WS 2 i v 1) o Bd
iz — G SRS

W S1 = -1, % ST W& -1, ™A S17 = -1 5

WA S1 = 0,45 ST WU 2 0, L4817 =05

WER ST = 1,6 st 2 1, L™ 4 S = 1B R

W S1 = e, % S1 WG 22 -S1, L4 S17 = -S1,

Horp ST A R X TR A — 1.0 Lye Koz — TR IR UG 15 52 sS17 A s —2dE
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Horp S1 VA AEPTIA TG T 22 — N R GA 15 588 SU S8 2038 e A BARXY
A HE-

18. WIBUAEESR 10 Pl i 5 i g R 4, Horhizia B A AR &R 65 5 58dE B
SR E AU 5 SR 06 E 5 8dE A S s H.
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BEERERGEREEGLELZ

B
[0001] AR K — b AR R 48 b I MR AL B3 32, G Je— i 7 B i8R 48
FCEMGR AL PR TT

BREA

[0002]  —JIMT &, B8 75 iR A 2R G0 T T AL AR IR S, IR S A o A i 4 T2 4 0 7 B AR
ARGUAAR A BB BB B n B SOk — B i P RERS (transducer) FE41, £E
[ 27 7 RS 5 P, RS Y A R4 AR A2 o A7) 7 A KD R v i ) P K 3 P R OF
Rt P e AL IR BRI X . 125 M R A PR AT iz X R [ P ST 60788 75 I8 RE 2
[0003] 258 Hi e 5 P 4 AU F0 8 75 U8 RE B 480 WL IS A 5, DRI R S0m AL B B
B AL B R P A AR R E R BEAS IR A5 LU A AR 0 DX PR 7 A
R o R 1T, E S 2 7 R B, e P il P 45 (0 Ak A PR il 5 AR ) ) 5 AT 2% e S
AT o T H AT C 08 SRR AR GERIAT RN, B3 sl B B R BR AR, TR,
S A A AT IR P IR AR B G N PR AL BT VAR SRAG R L B35 AT )R P R A D P A
AL ENE.

ZIRAS

[0004] A BH I — St 49 4 H —Ph G AL T vk, i H T — A g 2 4. B ALEE
TNEAFEI N PR < (a) BRZR)IRMGE S8R (raw signal) ; (b) FIWRIGE 5 HEE & T
FFE AR I 22— 44, FRH TG AR # WU (mapping) &2 2 2B TR IK 4L
B h 2z —, D — RGN 22858 — 3R 5 (o) MRiE— /A XA %M1
AR IHME 5 B AT IS5, =4 —IRIER (iterative method)) J&H 22 5 —50¥ ;
(d) X2 — M2 — 2 R i 2T P R T AL 2 (beamforming) ;5 (e) X7 o Rl AL BE AT 15 1)
R AT 4, USRS 2 A B 5

[0005] AR B o) — S £ tH— Pl 75 B R G, ARG E SRR B F 5 AbH A
Pl UG SRt (5 5 ORI BINT 2 22 R IGE S HUR . 5 5 A PR W IR ah
B S8R GG &R A P b 22— 44, R RTE 4 AL s 22 2 2B PO
HHAR LD 2 —, U A —RE UM 2258 —HdR . B9 0EBPURE — 25 A XA
FEG AR AR GG E AR EATIE &, LA IERE K2 258 —8dh . 755 A3
He g0 5 — A5 —HR R B AT I R T AL PR {5 5 Ab B B X387 R il A 3 T A5 R 5
AT A . BB BN HUR PRI R8s A B T A5 I 1 A 4 5 AL, SR Ab EE I B
[0006]  Aib AR B IR Re A AL s R SE B 8 5y T, T SURF 28 S, IS B I T
RIS S I

i (=] 354 AR
[0007] &I 1 2o AN i BH S A9 140588 75 98 % R e ) B =K
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[0008] K] 2 £z 7R AR S B St 9] IR B A A AR A ) S 6 0 5 B0 5 28 — B I i R &R o
[0009] K] 3 22 s AN i BH S it 491 1 A Ak B 7 v ) 20 SRR ] o
[oo10]  [FELiFF5 Ui ]

[0011] 100 : ¥ 5 IE RE

[0012] 110 :fF 5 R Hb

[0013] 112 :HRFEARFESIER T

[0014] 114 :3KZhH T

[0015] 120 :fF 5 AbFH A

[0016] 122 H¥EEFEH T

[0017] 124 FufRis Hoc

[0018] 126 3 W JE 5 T

[0019] 128 :F 3L # 5T

[0020] 130 : &% Bntiith

[0021] 132 : SRl

[0022] 200 450X 3

[0023]  S300. S302. S304. S306. S308 : &5 4b HE 7 v [ 25 1%
[0024] S :J5UA{E 5 EdE

[0025]  S1 :fF&ESAEFANI IR LIRS 5 80k

[0026]  S2 : ARG KA REA R R UG T EdE

[0027]  S1’ :ZF—%4E

[0028]  S2’ :ZE

LN

[0020] A% WY FR) Y 4] 5 It 1) T %%t FD 1] 45 Ak B8 77 92 3 PR 95 ot AN [R] B2 T R f 8 75
B IARFR L WL TR AE T I PR P R RSk A B I B S AR s s £ 5 e i, RDR A i e
58 I L FEME 5 AF A s 558 SORBEAT SR IR 18 5 B8 1 0 1k S is A 1R F 3, 41
XA AR 5 B 1 AR P, 67 VR AR SE B BT oK, AT IR EE B 2 IR Iis s A
(iteration), RikF|F2m EIEX LR B, B2 B P38 Jrih 5 S5 8k Ja , 17
TR AT B0 S BT VR B AT AT AR » BRIV AT A5 30 58 O 0 R 8 By i A B 14 77 20 EE B
MBS D SR AR T AR B, LU R IE A B I, A D e 4] St 91 R A A
.

[0030] &I 1 £ A WS 5] B 75 I B R AL T o B I 225 I 1, A S
[RIHE P90 S R 100 BLEE(S S IOR AR LR 110155 bR AEE 120 DL R BS SR AR B 130,
55t 110 B RedR 41 o0 112 KIKEHIT 114, EASEER]T, K5 50T 114
MR KA 5 EHBEA S BT 112 WIS Reds , DU S iz e 25 A A s
it AR X IR 2000 HAEAF IS B0 112 Bfihh Jm 7 AL P I fs 5, IR RS %t A A
T B AR X I 200 (B0 AR IR, SRR ) o B AR DN X 38 200 S5 Ak
PSS I R BEAR B A1) 800 112 B lie, WM EL A 1015 5 AR B B 120 W] U ARG T
R DR SR AR5 5 2 So AEASEHB S S MR A 5 01 A R A R SE ) B
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B R EGE S 2R (B-mode raw signal) , 1M BT1E I IREGME 5 505 fe i b R 4838 A8 sl
HE S5 ER

[0031]  ZEASZfF] A, B BERSBE A BT 112 78 B0 65 0 X 48 200 FIF 52 5t S St i 2 )i
AR %SRRI S M5 T e 3 BT T o FR) I U, AR SR ) e BE 2% B 5 BT 112
LIS FE BB T Ay, TR S B TE W RS AR 5 B o 5 ', AR B
FANBRE Tt o 78 At S5, BEPEL e e Dh Bt W] HHEK B BT 114 3 E I F B R BUAT
BRE S SR B 110 5155 AT 120 22 1) 142 1 H BR SR PAT » A5k B EAS I LB
il o

[0032]  FEHUAFAHIC TF I X 35 200 [ )5 4615 ‘5508 S o, A Sl )15 5 AbFE BT 120
SR ROHTE 5 BAR BT I , 2 J5 PR S bR v h 7% SR AT B ik B 2 IR B IE RIs
[0033] VR4 7, A SEHER] M5 5 A TR LR 120 AL REHm 28 B 50T 122 . 8 iz 5 %0
124 PR TE R T 126 DL HEE 500 128, BB B0 122 I LUAIT IR i5 50008 2 15
FFE— A REA, RIS RT 6 ML A PR AL L) 22 22 28 TIOR8, DA 2B — IRIEARS
M2 25— . 7R, BB A2 n] AR SE R Y Tt e TR e 0t 122, 7EIK
S E S R TE S AR S RS AR AL DURIG(E SR S12OR, [RIAE S
B S AT A 4B E UURIAE SEUE S2 Fom. a2t f5 a4 BN R MG E 5
B S1 GAFT G SRR IR IG5 S 5 S2 HIBEEE (Union) 25 T4 vEFE 28 7T 122 T
W R G515 5 285 S

[0034] [ 2 22 R AR B S () A5 & 2 AR BF AL R GG M5 5 5 5 38 — Bl i X &R
WS IR 1 S 2, 29 S0 1 2% A 20 L 48 22 AN T LA S 2 A e ] L9 an i) 2,
EARHIFARF . AMFRFANIRERRE -1.0.1 L e, H e HAMARXEL (hatural
log) MIZEIE, HAA N 2. 71828182845905. L+ T 122 JIMr H P 2 11 J b 1% 5 2 dE
SAEME T IR 1.0 1 e bz — R JRHTE S5EHE S 2 AW 5 &5 T Ik -1.0.
Lve Hrpz —, MIEHEEFE 570 122 457 G MR IR G615 S 3R S1 WU 2 M i) 4
B, L= 2R N TR AR (5 S B 28— 5dE S17 . 280 &, 72K 2, STARE R A 414
ARG (55 20, S17 AR I8 I WSy 2 Pl i BOHiHs i = AR (9 28 — 558 o SR AH G
R DX 8K 200 [ JREA (5 5dE ST ST IR —1, WA B8 500 122 4 R IG5 5 50dE St
= -1 Wb 2P EEdE S17= -1, B S1 = -1,S817 = -1, L, iR Rah1E 5208 S1
ST TTAR 0 3 1, WP LR 20T 122 73 508 A 15 5 20 0 B30 1 MR 22 T s 48 0
B LHEISL=0,S1" =0;SL =1, S1” =1, M4k WERIEHESEIE S1 2% T FiE e, I
BPRERE R IT 122 43 P IR UGS 550 e WS 2 P E 80 -S1, | S1 = e, S17 = -S1,
[0035] 5Ty [HI» A ST A1) 1) 4 At 2 1) R 3 T AL 4R —e<S1<-1. —1<S1<0,0<S1<1 &
1<S1<e o ZHR L PR IT 122 JRAIWHL P 52 I UG 15 5 2808 S1 2B V& A Bk Ty [l an
RIRLE(E 550 S1 &AW G AT Bl T [ Horh oz —, WIER B R 0T 122 B 755 4%
PRI UGG ME 5 20 ST WU 22 TR B C80R , DU A X & SRR 15 5 2R I3 — 2K
S 28T, 40 FAH IS FRRI X 3, 200 (IR LG 5 80E S1 EAETFIBE R 0<S1<1 B,
HCH BB 0T 122 4 JRUGA 15 5 80 S1 Mg 2 M #2080l S17 = 0, B 0<S1<1, S17 =
0o UL, an SR JE G5 SR ST A LETBEEE —1<S1<0 I, MR E R o0 122 B bR G
15 S5 S1 Wb 28 P E 508 0, BI —1<S1<0, S17 = 0. M4, W 514415 55085 S1 7%

7
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TEFR TG —e<S1<—1 I, WGP vE 3 570 122 4 L G E 5500 ST mis 22 Y 15 i S0 54
SL, Bl —e<S1<-1,S1” = Sl. MR JRUHE TEAE S1 V5 LTI [H 1<S1<e I, WIEL 95 e e
UG 122 ¥ MR ARME 5 8dE S1 WU 22 P £l —S1, B 1<S1<e, S17 = -S1. Bk, A A
AT B A AR AL S IR UGS T AR AT I 18, W] PRSI 5 (noise) , JFIE 9 IR A
[ S ST T o

[0036]  FEEHE EFEH T 122 R IR 4 2 ) P S PO 3 BN BR G 15 ' i S 1F
AT TR k2 )G, BARIE 50 124 RIS E A XN ARG R A AN RGE S
i S2 TS, LU A — s B 2 2850 AR S27 . 3 B, T ARSI R 46 (E 5
il S Caent B S AR IAT I D I L, PR AT PR AR S S T 124 [0 S AL LI
18

[0037]  HAKIMN &, AL Kis & AKX FIR T -

[0038] S27 = S2X (In|S2])-S2

[0039]  Hrr, S27 M3 R, S2 HAFF A AR R UG 55, In(S2] i S2 B4
XHE T I E R A o #em) vh Ui, AR S (1) as B SNBLHE 25 JRUGR R 5 500 S2 B B
EREUE In|S2| 5&IEMHEESHIE B SIS E . 21, 1288 2 B 209 Wi S5 es 21,
1M VY ia S AT e 5 92

[0040]  7EACSEL A, FRAE ) 2 BT s R 45 R RE AL, W SR IR G615 5 2R S2<—e B S2>e,
HPJE AT & LR AR AL IR 4515 5 20, IRz 5 R oe 124 2R Eadiz & 20 04
S2<{—e BY S2>e MR LA M5 5 EARUAT A B, LLIAT X VIR 28 — %8s il an, i i IR 4615 5 4
P S2 74 3, RIAKT & P MO (M 4 A BE AL, DRI a5 00 124 SRR G1E 5 8URE S2 =
SN ERIZH 3, IR —U0EAE B3 20 o /RS — UORAE 28— A8 88
25 BURERE R IT 122 SEHRIE S 50T 124 Al I B AT HIR BRI ik 55 D IR,
DIIRTS 2 GG BT = AR I 58— S8 — 5l .

[0041] 535, FE MG — IR B2 IR ARG B30 — 28 Al 2 G, RO 5ot 126 XL
BTS2 (R B R AT U RO il 5 JR AR A . WAt FT I, #eBEA FEA R 112 I - e
A AR ISR I DX 35k 200 S SR HE R S 58 o RS i e BE RS 10 5 LGB AR B[R] 25 ASAHTF] , BRI
7 AP 3 L R 25 1% S SR I BB 5 AT AN RIS IR o BRI, YR TR Tt
126 A 4G — 7 A B R T Y UK B SE IR 51N B FT B K i &% B M5 5+, DS Hi SR
£E (dynamic focusing) 1575, P ™= A= HHORE B B ARF I X 32k 1 PG (sl i 2 b EE T IS )
[0042] T ok, H L 5 o0 128 H ok BB R T 126 KI5 5 B il A4 bR (Polar
coordinate) ##ik H MAALFE (Cartesian coordinate) , LIRS B AR IRk T RS 500
FE AR ) T/Q %4 (1/Q data) » 285G, S H R0 128 % 1/Q ZA AT # e, AT
T/Q %3 vl it R BBt 130 fEH B R bt 132 L R, 50 An EHSAHES, 48 A S i
1] 1 G AL R 7 AN T S 1 U615 5 30 fE 4 S om0 B b B ( REZ b BRI IS ) » AT
P& mk P BRI RA BB ATEL .

[0043] & 3 22 R A J BH STt 9] 16 BB A 28 7 V5 )20 SRR I R RIS 2 I 1 B 3, A
S48 1 B AR A 3 T A an T DLE FHAE I L TR R A g R g, s i AP
2%, 7R IR S300 H, B B A I A R4 100 HIME SR B 110, B £ 22 [ U615 55k
i So FAE, /PR S302 o, AW R ME 'S8R S 2 RTE B W 2 Pros B4 R4 A g 2L

8
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Tz — %A, JRREAT B A PHRF AL IR (5 5 A0 ST BN B 2 B I B8R b 2 —,
BB BT nl R PAT, DU A — IR s AR I 2 285 — 3l SU7 . 25, fE25 3R S304
o R — B 5 A AT & AP RRALIO SR GR 55 Bl S2 #EAT — 128, BLD BOF n] A
1T, LU A IR S RUE RI 2 28508 2 S27 . 4k, 5P S306 H, [R] IR X — kel %
UGEAGE BT AR R — SR AR AT WA AL . 555, £E 0 3R S308 HP, WA I
Kb P IS I AT e e, DASRA AR X 3 200 (1T 1R ( RPRBRAR I ) o

[0044] (BTG 3RATAZ, £F AR IATE 5 HdE IR BE, BET7VE AT HR I SE B v 5K, 84T — 1K
BEE L RIS S, RE B m BB R B e B, B3 AT 58 2 3R 304 f5 7]
[ 2120 B8 S302, XF C3RAF I SIS 5 — KO R F R AT S i ik M s S At
o SR, fE2 5K S306 H, HPT AL BE fe 22 2 UGE AR B B S RO A E . ST
THT 5 AR S ik 9] 14 e 5 A P75 32w YR B G R385 ] [ 4] (FPGA, Field Programmable
Gate Array) (57 BRHARBAECFE 7 SRS, AR BIIF AN AR il o

[0045] Gy &b, AR B (A S i) BB AR BE D7 v m DLER B 1~ B 2 S i R G Hh 3R B
i (R o I SEt UL, R A B

[0046] £ LTk, FEAR I R 1) Sic Tt 8] o » P E A B 7 3R A Wi A I A6 15 5 A )
BRI BT B IR P 25 A F AR B da S5 On FOREAT SR 06 5 5 B IR ik S da A 304, OF
MR 52 o 75 3K AT IR ECE B 2R IS RUE S, RIE BN =y B BT EE T H .

[0047]  ELARACI B CLLASCHE B 22 1 b, SRELIF AR A ABR 52 A Y, AU AR B, 4E
AN 1 AT Y AR ORI B P 2 W R S ) S ) S 6, AR A T ) R 9 = LB B
PR EESRAS B 5 52 e
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200
H | B % -
e T T T T T T T e e e e e e e e e e e e e e e e e e e e _}
i i
E 110
| va ;
i P i
Hhe2 ot ;

I 5
| o, | | BAER |
E ; ;
| B AR\ |
E ! |
E Sy 12 14 |
E i
i
122 124 i
— |
[ e e |
ey | | EEEA ;
* bR ES ;
| R FERT ]
MEZESARE TS 1 :
E jg%%gﬁ%\% Kf%%ﬁ%&% |

g i
R 2y |
E 20 |
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