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/D BRRE BRI SRR T AN oK B 2 23 2% B DB I AR

IR AR RS, AR A 3R e 28 Bt o Y ) L3t 15 12 » A Rt 7 i B a5 DA%
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[ A7 4L ) DR /N 06 5% [ AT 10 AT HE B I IO B (10 35 R BRI T RO FE AR b 2 e o
TEPA R R TS
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i

3. BRI ZER | I (A = s Wi &, oy,

IR AH IR M T S ORI R A R A AT — IR R A G Y R R IR
g7 Fm S 20 A R B A S A S BCEE RO B R AR Dy BB B ROk A
H.

A RIEBUREER 3 Frik i /= Bz e ., o,

IR P AR L I B R BRSOk AT Bk 5.

b BRI ZER | ik (i = s Wi ., e,

R AE SRR T SR RS (R A L A 48 ) S S IR A P B AR Dy B R A R
FH 5 b S50 o T A0 2 Bk AR AT A 2 AT 2 G 7R R E BT AR B A R 2
BB SATINE T 2 AR 3, B AT 5 0VE 134 A RSB R T g A A iy LA
A Mk E BN NIV E M BE 2 RS L0 R & R RE DB L e
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ER G S R IR R BRI E B
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HBAEKISERE ERAEREULEGAES A

ARG
[0001] A< W] (R St 77 K Sl 75 2 Wik B IR AR AR 2R 2 B DA BB A T i

BREAR

[0002]  DAfE, S P2WE 8 A T 3T AR R IR WS B0S W . 88 B2 W
He B I I T 24 (Doppler) RN 2235 832, MR 4 8 75 I 1 R S R AT ILim A5 B R AR
IR BR . A IR AR 2 W A AR T R LIRS B, AR Rt 2 W R B &
e (28 ) 5.

[0003] R Z KRG S ETEAMTLE (CFM :Color Flow Mapping) VAHEATIRAZ I
P ENR . fE CAM VLT, 78 2 2R 26 LT 2 0 S B R kot k. IR HL, 78 CRMVAH,
I R — 7 B R B S MTT (Moving Target Indicator) SIS, KA A & LAY
HA BEENMEMALNE S (REES ), RECREIAKES . 3 H, /£ CEM ik, 4
W, AR Z MG 5 HE 0w MR 2 IR 177 2 MR I Re B 5 L5 B, W7 i,
RS R M TR AR R E A KEG (CBaZEHEE ).

[0004] W, {E N MTT JES2S, fF H BRI TUE) TIR(Infinite Impulse Response) JE
WA 2 TR M HBE A% (Polynomial Regression Filter) %5\ [l5E | REAIIERAF . T
—J7 M, EFIERIE NG 5 RECR A &R I MTT JER A

[0005]  fEN—AMH, BE AR R) MTT JES AR ARG MTT S AR5 AR5 5 R A 2 iE
B, A3 BN HABA Z A BUH A5 5 o FF HL, 08I 45 AT HE A5 (1) MTT SR 28 I R 2, &
P55 P 3 20015 50 R R AL 540, I EITE A # R N “Eigenvector Regression Filter”
FRY F 3 2 7R ) MTT R 28 o 1% E 0 S AU A MTT i 2% 8 AH S B v 4 [ A 1) &, AR 4
THE H B A A &, BV MTT S8 A B0 R B 7772, R4S B 2R3 4 S A 301 1)
1G5 o ZTIEN A E D ES P R4 # (Karhunen-Loeve transform) . BUAERFIE 2 [H)75
AT BTV BAL, i HIE N T SLih sE I F FH “Eigenvector Regression Filter” [
T3, M EA HERTFER A “iterative power method” 777k,

[0006] 7 IR HIERA MTT JEH 28, [6 4 18] & HAH SR FEok v . it A F [ 1]
=1 E G MTT P83 28 04T B8 0 G 1 SRR 4 DL BRI 264 v SR SR R i o 22 .
DRI, S A5 FH [T 1) =2 ) O R 28 MT'T 3R i 3R AT A5 ) R 1) 1 B A P A — B R it
[0007]  IA L ASCHR

[0008] &Sk

[0009]  LRISCHR 1 R E LRI 5,349,524 5 Ui+

[0010]  HFISCHR 2 : HARRFF T 10-99333 5 A4k

[0011]  HELHF]SCHR

[0012]  4E % F] L iR 1 :Bjaerum, Torp, Kristoffersen, “Clutter Filters Adapted to
Tissue Motion in Ultrasound Color Flow Imaging”, IEFE Transactions on Ultrasoni

cs, Ferroelectrics, Frequency Control, vol. 49, pp. 693-704, June, 2002
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[0013]  dE*H | Rk 2 :Lovstakken, Bjaerum, Kristoffersen, Haaverstad, Torp, “Real-
time adaptive clutter rejection filtering in color flow imaging using power
method iterations”, IEEE Transactions on Ultrasonics, Ferroelectrics, Frequency
Control, vol. 53, pp. 1597-1608, Sep, 2006

RARRE

[0014] A B i e (10 e LA T, SR — ol B 6 97 oy Je oG PR A [0 A 1 110 1 o R A
MTT 8B A% A5 L 77 A5 B BEAT RSCAR 1D 145 )1 5t ) P Y 12 Wi e L IR AL 3 2 1 DA K AR
AEIRTT IR

[0015] it 775 2 Y08 = 5 12 W 26 L A R S REBR  B A U S B A RS A B %l
P8 o AH IR T S AR P A AL P 2 2% A 2R B A 1 188 i ] P R0 RSl 75 38 ek 2 2
e 2 1 R — A7 B S SR B R B o TSR IR v R SRR TR
EIRA AR AT 0 B W, I BEAT A AR B IO 3 B D (K R e Bk
SRAMR R E A AR PRI DE P R B B AL B AR P 5 L i ipl 22 Bt o HE O L0 2
A R 7 R R o AR AR LR e i BB o T R R A

Bft 15 BA

[0016] & 1 FRRHE | SLjta 77 BT S 0 7 I 12 W 2 B ) &5 A 461 A )

[00171 W& 2 BT Ui AERR BT (1) .

[oo18] & 3 AT Ui MEFARBIE (2) .

[0019] & 4 J23R/REE 1 Kt 77 s S it A A i — Mol g B (1) o

[0020]  &] 5 J2 3R R0 1 Kt 77 TP R i A R R — Mol g B (2) o

[0021] &1 6 SERIREE | S 77 sUBTIb S )k AR i 4 1) — M L (3) o

[0022] B 7 T U | S 77 Ui S S A (rank  cut) EUf e Ab 3 —
AMFRIE (1)

[0023] P& 8 2 T VR B AR 1 St 77 BT 0 2 ) S % P A1 25 1 o A 28 1) — M1+~ 1) 1]
(2) o

[0024] &9 2RIl AR AR B 7R i B B 18— N7 i 1

[0025]  [&] 10 ;2R HHES | SLita 77 2GR i R B 16— i 1 o

[0026] & 11 & F T UAEHES 1 s 77 UFT il A 1A 78 IR 2 W 28 B gk AT 9 b 28 ) — 9+
P ES IR

[0027] &l 12 J&2RNER 2 St 7 NPT U0 R O AE DR B S kAT b B ) — M T B
[0028] & 13 2 T Ui 2 st 77 s AR K .

[0029] & 14 & F T UAEHEE 2 s 77 UFT il A 1A FE IR 12 W 28 B g AT 9 Ab 28 i — 9+
P E R

[0030] & 15 & T Ui B SR 3 seiiti 77 =N 1

[00311 & 16 2 T VLIS 4 skt 77 s (1) s

[0032] & 17 ;2 T UL AR 4 skt 77 s (2)

[0033]  &] 18 ;& T UL AR 5 skhiti 77 s (1) o
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[0034] W& 19 2 T Ut BHEE 5 s2iiti =N B (2) .

BRSHES T

[0035] DA, Z:HELB B, TE4H R0 0 R 75 502 2 i 1 s i 77 20

[0036] (35 1 &7 )

[0037] B4, EFXEE 1 SLiE 7 SRBT EE FS s Wi B ST U . B 1 EROR
51 ST AT A B 7R UL s B A I HE . i 1 BRI IEE, 55 1 SEiE
T3 AT KR S P s s B B IRk 1B 2 NS E 3L DU B A 10,
[0038]  HH A PARK 1O T AT S B R BRI S 2 B A 10 R, ARk 1
Bl BA 2 A IR T, X 2 2 A e R TR A S (923 B 4 10 Br B 1 R 1620k
1L AR IR E S AR I . AN, A ERCK 1 TR A 2 AR iR EASCR B
itk P B TR SESES . B BEEIRk | A RE T kR UCEZ B
1L 75 9 M FEAIR R0 S T AR R I MR R 940, B IRk 1 B IR Eh 525 E &
110 &

[0039] MRS PIRL | RIBRS A PRI I, BT R 1% R 7 P A A P AR P
LHZH B RS BRSL R ANIE ST IR R ST, ST 5 A I RL L R R A M 24 iR+
e BT R B R ST BAS 5 BRI AR AT T S S0 6 75 30 AN SR T Y A BB 2. T ok,
JIT R 325 (0 P 9 ik 4 L A8 8 50 4D I R o T R 5 9 T ST ) 1) S B 0 A5 5 B T 2 35 )
RURL, ARAF T AR TR Bl A4 1407 75 30 328 77 1) (RO JEE 43 5, FRAB 52 000R%

[0040]  Di4b, 55 1 skt 77 O Re g & T8 A5 AR Sk 1 2 4t oh A i P AT
1D FEFIFR Sk BiAE = SR AT P AT F R IR 4D $R KB 2D BEFIER Sk 11 1 o
[0041]  FNZEHE 3 HA RS BEAL 80 TROT OC Al 48 4 Bf BRI F OC CBHLZe ek #4E
FFEE o FINAEE 3 F252 K 1 FE I 2 e B B E 35 1 25 P e 2K, FEXT 3 A 10 5%
K FTHESZ I A5 B E EER

[0042]  SEIR#S 2 B A TS Yo Wk B OO AE S A NS B 3 B N SR ik R 11
GUI (Graphical User Interface), B3 EIn7E2% & 4K 10 o0 AR B 7 o R BUE 45
[0043] 3G E A& 10 AR Rk 1 BRI I SRS 5 AR Bl 75 O UG B 1 26
B BRI E A 10 2R AR 40 RS 5 AR 4 R i AR R
E AR = 4E (R ST T A e S P B EE A B . o, 58 1 sEi 7y Sk Re e
T3 3K 10 2 T ZERUE L 3 B S

[0044] 40 1 Bl IRRE, 36 B A48 10 BA AR EAEGH 11, 8mM 88 12, B A Ab I 1
13, Z WAL FREL 14, BB A RGES 15, BBt ds 16 INEIAZAEH0 17, DA SIS HIEE 18,
[0045] S iRHEUSCER L1 KR4 5 3R B35 i B 18 fdE 7, J5 b A5 AR Sk 1 AT BBE AR
RIEEW. RIEBUCHS 11 HA bk A Az 2% L 06 S0 R B % i R kA 2325 1a0HER S AR Sk
| B IRENE T . Bkih R A EE AT UHE M EZSZ (PRF :Pulse Repetition
Frequency) TR IR KR Z MK . S 41, ARz REIR LI ik kA= 28 BT 7= A 1) 453
ZRJGK IR TR MR PR AR Sk L7 AR (R P I 2 SR RRACIR, ELA i RO AR 1) 1 BT R BB R
HLR - B REIR A 8] o 3 40, Ao i A 2 DA T3 2 ok o 140 5 ), 138 7 AR Sk 1 it n Bk 215
S CHRBNK ) o B, 36 AE R PR I I A0 5 3ok e i I T [ B AR B TR AR Ak, SR AT R
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B IR THT A28 T8 75 R R R I 7 1)

[0046] 4, ROEFLCES 11 BA RN TR G ARG 18 MR, $ATHI0E T
1), W ) A B R IR AN AR RIR IR BN L R SR (R e o A b, I8 Bk Bl R 1) 74 B e I e
[i) U7 480 AR 0 28 MR TR 388 28 1) R I8 L % B H AR 7T 4 22 A L B ST LA SR SR
[0047] 5346, REECGH 11 BA MO % A/D (Analog/Digital) AF#a% BRI AEIR iy
A DA B E AR PR S, R PR RSk 1 R USRI ) S A5 5 AT % ol Ak 2 A
ST o K2R FLOR S S A5 5 7R AN JE SO AT IS SR R B AL I . A/D AR B
WG 1A SR IE S () R ST AE 5 AT A/D A8 He . B2SCHEIR AR I B0 B R W T 4 s A H e el
FIT 75 B2 B IR I ) o I3 28 Sl e Aot 2 YA SIS L B R, ) e UAC A AR A 1) ) S B 30 £ 5 18R4T
AL EE . A AR A AL R, SR ok 5 A3 15 5 R R R PR R IR T 1Al 9 R
W,

[0048]  Jf H., IE 2K 3% M B L 2R A S S5 B M A HF N RMEE S (G5, 1:
In—pahse) MIEAZ(E S (Q155.Q :Quadrature—phase) » Ff H., IECtu i %% 1155 A&
QfE5 (BN, IAME 1QES) NRSTEEE, (RAEAZEME 12 . R4, AR gt ]
PRIV 28 1% S 5 88 RF (Radio Frequency) 155, HRFAZM & 127, QF S
B RF 55 BB MG BRMES (RS S) o BUR, ARG R IR G 11 % B R 5
BHEARICEREE T .

[0049]  YXSPEREAR P FEAT Z4EFIHERT, RIREGH 11 MG SRR 1 Rk 4R S
W I H, RIEHGH 11 M4 5 ARk 1 0B R 40 A5 5 AR B 4 ) R ST
AR FA6, AR P AT = 4R, AOEFRUCER 11 AR A PRk 1 Rk = 4Rk
FEPEA . IF H, AOE G L1 AR 5 AR Sk | B H =GE (9 SS A5 T AR B = L 1 R
[0050]  ZEy A% 12 2 BTN M A7 Ak RS 11 Fr AR i) I ST 3 (1/Q 55 ) g
& BRI S, s 12 A EEWERL 1/Q 55 B BUEBUHERL 1/Q 15 5. i, 2%
s 12 /& FIFO (First—In/First-Out) 76 &%, /A& MUE MR 1/Q 55 . FFH., i,
9 E T ARE BRSGES L1 AR R L WAH AL 1/Q 15 5 I, 2 12 Mg A Ble i Ta) e AT 1 it
IR 1/Q 155, A EH AR 1 WAHRE 1/Q 155

[0051]  BARFCALIRER 13 DA A 25 B AR R ET 14 J& X AR UGS 11 MRHE I A5 5 AR B )
AR, AT S AE T AR RS T A EE TR . BAEERAR R EE 13 0 SRR 12 B2 A s B
AR (1I/Q1E 5 ) AT X BUSOR AL A B AR B OB R 46 5, R 2 R L& B IRE
SR RS ORI R (B R ) .

[0052]  4b, BAEICALERES 13 0t il il b #E , A4 5 A R AR AR Ak, AT BRI U A
[R5 » I A % B AR AL R EE 13 YRR, 5 1 SLii 7y U0 R ke 75 12 W 2 R
AT X EL 189 i f% (CHI :Contrast Harmonic Imaging) BZH 21159 pif% (THI :Tissue
Harmonic Imaging) ZFiE A . B, B BITCALERH 13 MRABEHIFEN T & 27 A A4 P (1)
RGBS R (NSRS R SHIR & o = IR SRR OB EE
B AR ) ADAR AR P R 20N S IR I 2L 0 o & 0 R SRR (R ) o
B BAERALERTR 13 SRR U o B RS EEGE (BG5S ) A T A G K
BBAER B HEREUE
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[0053]  4b, it fi A% B A SRALEREE 13 (MUEP AR T RE, T, 55 1 SLie 77 =Tl KL 1
2 WA B R e AT HAUE P S (THT :Tissue Harmonic Imaging) . B, B EEzCAbEER
13 BREARIE B A AR P () RS BAE A E I B ROHEEE (BB S ) B
BIREE D BEE S E . IF H, B RALE RS 13 BRI IR I B0 RS (BUE
5, AR T AE BRI S A B R USRI B AR

[0054]  554b, qE4T CHI B THI ARG RS, B AR AT 13 gt S5 H FiAr
PEY AL TR [ T EE AR T, IRBGE B 9 B o BRI T, BT IRIE S (AM :Amplitude
Modulation) ¥ AHA7 i (PM :Phase Modulation) %= BUZHA T AMVELL K PMIEKIBEFR A
AMPM VERI MR 9%: 0 AE AM 325, PM 3L BL S AMPM 22, Xof ) — $9 48 28 HEAT 22 IR AR IR BAE A7 AN 7]
(R PR Y R I% o R, AOEERUSGED 11 it B 2R AR i 2 AN I BB AR (BRUE 5 ) JF
o HFH, B HEFANERTE 13 B SN 2 R EEE (RUES ) 3 TSR GNE
X N (R INIRIE ALFE, SRARBUE B o & . IF B, B AR ER R 13 X3 2 B0 R ST EEE (8
W55 ) AT Lo P A RS, AE Al B B R -

[0055] {3401, 24 64T PM VLR, 2 6 ieUAc sl 11 #c BB 4530 18 B i s I 591, 9 1, 1
(=1, 1) FSHE, BHAGF18 2 326 V90 IR AT R AN AR P 2 268 P [ — IR P08 7 8 o 3 L, R s e
11 AR T “—17 B R IE MBS S AT “17 B RIEREERUE S, BHERANFRES 13 X
PN S AN . FHL, AR bR 2 A &, R BRI 2 B ENES . JFH, B
ARFEER 13 X5 T AT B A AP AR S5, A2 Al THI 19 B AR HE B CHI (1 B AR E
[0056] B, iltu, 7 THL 1, A ARG S AT & 1) 2 IIBE A B S EZ S0 2 HAT G
(775 IEAE S AL . FEM8 22 & o S A5, B, AGER 75 ARk 1 % B il R O AT
LT RS 1 R RO IREE R T 17 [ 27 B 2 BRI A RBOE R ISR R K
A BB R T R BAYE 2 RS S R BRI 22 8 &, 106 R TR AE AL 4
VS RES 1 BRI NS 2 BLIR R O . IR 11 a0 — M8 & s e K
KR PR AR AT B, — T RIE IR o« BRI, 540, B AL IR 13 xRS S A
I, NI AESR BB LR &, FERIRZESHEUL 2 KIEE BB &2 5, 3
AT 045 LA AL PR A

[0057] £ HhAbFR S 14 WX G IR 28 12 352 H 1 S5 R B 3R AT 4008, kA BB R M
ST T HIHEE FE A A2 sl A 16 2 5 8 2 3015 B EUE (285 830E) « BiEm s,
TE AR SMERIZ G B, 25 BRI 14 5375 24 KA i A T 35038 5 P38 07 22 4AL
D) ERAE S 2 AR . 7RI, B R s R0 W2 48 ML L O BESE H A IE T AR
WMEEIERE (IRfE R ), RS 77 ST S 1) 285 8 A R0 14 A2 o BAE 2 A KR
e LY PR~ 35006 2 I AT 38 T 2248 LI ) P 350 D) 2 A S 0 22 5 0 854 o

[0058] A 77 BT B IR 75 12 W 4 L AR i R 19 2 5 B ab SRS 14 (1 )RR,
BATHEFR A B B (CFM :Color Flow Mapping) (B 23k, 78 CRM s, 8
PR IEIRTE 2 4 P4k T 20k FEH., 78 CPM i, 86 [F]— 47 B 1 25085 = s A
MTT Moving Target Indicator) JEJES, RHNHIR B LA B EINE ARG
5 (RS, BRBCRA MG S . FH, 76 CPM ke, M4 1% M 15 5 FE 52 M3
FE MR B 75 2 MR R B MIRAE B . JEIR R EIG A G 15 61 a4 s H i 45 1 16
A YRR 8 R G I EREE (B2 EEEEE) . R H, B2 BREARE
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) R ER

[0059]  FE N MTI JEJZS, 105, 4 A 4R R B TIR (Infinite Impulse Response) JE
WA 2 T MHBES A (Polynomial Regression Filter) 8. FEHE [ 2 RIS AR o T
— 7T, /B MTT JEPE A, AR S 77 AP e 1 22 8 i b 2350 14 3 TR BRSNS 5 AT R 2L
AFAH H G R MTT g8 o BRI S, ME N B & R B MTT g8 s, A St 77 ST
[ 2 H DAL IS 14 18 AR “Eigenvector Regression Filter”HEH AR, BT, ¥k
A I A 1Al & ) G R MTT g8 2R Y “Eigenvector Regression Filter” icfE “[& A
] BT MTT JES: 487,

[0060]  [&] 45 [m) S 28 MITT 8 8 # MR A DR B T 5[] a) &2, AR 5 th 9 [ 0 &
SRV EANHI AL T 0 R B T IEN A £ 5 & Hr R4 (Karhunen-Loeve
transform) « BRFAE 2 8] 777 3 FH 1 77 1%

[0061] TP 1 ol f A AL, 48 FH 8 A Rl 2 MTT S 28 FO 58 1 sty s i L 1) &2 3%
ANALFRER 14 HA M IRH BETHE A 141 THEHS 142, MTT JEBEALIE TS 143, LA SHEE i 144,
FHOCHRERETH S0 141 ARIE R — 07 B (Rl RAFE ) B SE 1 SO 20 R 80 =, v
R ] B AE AR B o TE B 142 9 A SR SO B ) (145 (B DA B2 45 i 8 A (D R [T 1
o JFH, THEER 142 61 ek gk REAE & [ A E 0 0K/ 3 (814 18] E53E4T HEZ R RE B 1) 4
G R RE BEAE | 208 43 B BRI 2 AR PRk 1T B

[0062]  MTT 8% AbERF 143 8 FH ISP AR RS, HRl— 07 B ([F—RAE ) MBS 5
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