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15 , B 2 B
B L
16 , B
2D 2D ,
17 , B )
2D ,
18 , B (no
n—integer ratio) 2D ,
19 ,
2D
102 : 104 :
106 : 108 :
110: 112 : RF

114 : RF/IQ 116 :

118 : 122 :
(human anatomy) (ultrasonic imagin
0) . , (spatial and tempora
| resolution)
2 (2D) (Doppler) , (human breast)
(muscular tissue movement and deformation)
(blood flow visualization) .B (B—mode gray scale sector)
B (covering) 2D .
(color—coded) B (area of interest) (velocity in
formation)
, B " (tissue image)"
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2D B , (frame rate) , 2D
, 2 2D (sector scanned 2D Doppler aquisition)
. (202) B
.B (204) B (B—mode transmit beam) (206)
(208) (Doppler transmit beam direction)(210) .
, B (Ng) 12 , (Np) 4 . , B 2
04) (208) (beam density)
3 2D (scan sequence) .12 (302-324)
12 B (326—-348) . , (302) , (302-324)
. , B (326) , B (326-348) .
B (326—-348) (labeled) . , B 1 B 3
26) B @H) .B11 B (346) B
(1D . (320-324) D (@ j
) . (320-324) (350-356) .
(302-324) (350-356) . (packet size; PS) (350-356)
(320-324) . , 3 PS 3 . . (350-356)
(302-324) , (350-356)
2D (350-356)
, (302,304,306) (D) (305) (measurement)
. (Doppler pulse repetition time
; PRTp) , (Doppler pulse repetition frequency; PRF ) PRFy= 1/PRT,
PRFp (PRFpvax ) . (302-324)
(transducer) . ,
, (reflector) (reverberation)
3 , PRFp > 0.5 * PRF pyax
B T frame . (frame rate; FR) FR =
1/Tframe : B '
(FRp) B (FRg) : :
(302-324) B (326—-348)
(Tframe )
Tiame = (Npx PS)/PRFp+ Ng/PRFg( 1)
Tframe ’ ND , PS
, PRFp , Ng B ,PRFg B
3 , ,Np=14 ,PS=3 ,Ng=12
4 B (interleaving) 2D
.12 (402-424) 12 B (426-448) . (402
—424) (450-456) . (450-456) , (45

0-456)
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3 , 4 4 , 4 , (
(402-424) ) B (426-448) , (402-426) ¢D)
. , B (426-430) , (408-412) 2)
.B (426-448) (402-424) ,
B ’
B 1
B ,FRp FRg
, PRFp . PRFp , (¢H) ,
1 1 2
, (Interleave Gro
up Size; 1GS)
, IGS 2 2 , PRFp< PRFpmaxics ,
, . PRF pmax = PRFp* IGS
, PRFp ,
PRFp IGS PRF pmax
Tiame = (NpXx PS)/(PRFpx IGS) + Ng/PRFg= (Npx PS)/PRFpmax + Ng/PRFg
5 2 2D .12
(502-524) 12 B (526-548)
3 L
3 )
, 5 ) (502-524)
(502) @ ; (504) @ :
(506) @ : (508) @
, 5 IGS 2 ,B
6 4 2D .12
(602-624) 12 B (626-648) (602-624) ,
(602—-624) , 4 6 IGS
4
(parallel beamforming) (Multi—Line Acquisition; MLA)
B (MLAR) (MLA )
MLA
, (reverberation effect) PRF 5 PRFp
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PRF, = 3kHz PRFy,,, = PRF, * IGS = 4kHz
Np=36 Np=8
MLA, =2 MLA, = 4

PS=3

Thame = Np * PS/PRFp, . + Ny/PRF;, = 18 ms

FR=1/T;, .. = 55 Hz

TEY 4 " MLA; * N =32
BR2CE 48 MLA, * N, =72
(tissue Doppler technique) , 2D
(flow jet)
, B
B , B /
(relaxation phase) ,
B 2D
b B 1
MLA 55Hz
, 100 300
, B B (ca
rdiac valve) . ,
(orientation) ,
, , (address)
, .01
1 1 . 1 (echo)
2 1 2 2 1 2
, 1 2 B
.B 1
B 2 B
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(non—Doppler echo) ,

(sliding window technique)

(scan interval)

1 1 B
B .
B B
, (common direction)
1 2
L] y 1
1 2
1
2
(sub region)
(complete image) (partial image)
(suspended)
1 2
1 (100) .
(106) (transducer) (104)
(106) (fast beam interleaving)
. , (blood cell) (muscular tissue)
(backscattered) (104) (108)
(beamformer) (110) RF
(112) : , RF , RF
(complex demodulator)( ) . RF
RF/1Q (114) (routed)

(100)
(transmitter) (102)

. RF RF
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(100) ( \RF IQ )
(118) (116) . (116)
, (selectable ultrasound modalities) ,

, RF/1Q
(114) (live or off—line operation)
(100) 50 ( )
(118)
(image buffe
r(122) . (122)
(122)
7 B
(702-706) B (708-716)
5
B
(sampling interval) , 7
, (718,720,722) (702)
(720,722,724) (704)

TEY 40 W MLA, * Np = 48
BEE 4 Y MLAg * Ny =48
Tframe ’ ND
B , PRFp , PRFg
A; B , MLA

, FRp

Np=Np=12

Tiane = Ng / PRF =3 ms

FRy = FRy = 1/ Ty = 333 Hz
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, PRFp . (100) MLA
333Hz (100) MLA
, PRF p ,
B ’ ’
( ’ ) B 1
( : ) B )
B
B , B
B

(region of interest; ROI)

, B (Blood Motion Imag
ing; BMI)( (speckle pattern)
)
, B . ROI B
. B . ROI B
, ROI ROI
B (temporal interpolation)
) ( 1 )
(smeared out) .B .
B (position tracking)
3
50 / :
1. B (regular sequence) B (118)
2. (decimation) . (11
8) B . (full time resolution)
3.B B
(118) )
4.3 , 2 B /
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, , ) ( , , (disp
lacement), (strain)) . , —
(single sample—volume method) ,

B M .M
B , M=FRy/FRg .M .M
B (A Ng) . M

B , D=Np*PS . B
N=ANg+D ,N

B1n Dll D21 D3l BZn D12 D22 D32 B3n D13 D23 D33 B4n D14 D24 D34

,ANB:4,ND:4,PS:3,Bij:j i B y D”:J i

(Doppler pulse repetition time; PRT )
(Doppler pulse repetition frequency; PRF ) PRFy= 1/PRT

8 11
,Np=4
,PS=3
,D=Np*PS =12
B ,M=3
B ,ANg=4
8 B 2D 3
(802-806)( 12 ) . 4
No=4), 3 (PS=23)
.3 B (810-814)( 4 B (AN 5= 4))
. B (808) 3 (810-814) . (802—

806) B (808) 1/3
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, (820) (D12) (820) @ €Y
@ : (822) (D23) @ : 92)
€) : ,
, B By i j B ,
. , B (816)(B11 ) 1(1) B (@H) . B (81
8)(B12) 1(1) B @ :
B ( 8 , 8
) 1
B (108) (log—detection) 8 .
(118) , (122) . 23
1Q . , 1Q (complex autocorrelation coefficient)
(122) 1Q , , 2D ,
(strain rate imaging) ,
M ( 1 1 ’ ) (118) y /
, /
9 B B 2D
. (902-908) B (910-916)
, B (910-916) (902-908) . 8 9 ,
(902-908) (802) , B (910-916) B
(810) B . , 9 , B
1/3 .
8 9 PRF 5 > 0.5 * PRF pax ,
PRFp , 10 11
10 B 2 2D
. (1002-1024) B (1026-1032) .1
B 4 2D
(1102-1124) B (1126-1132)
10 5 , 11 6
, 10 11 ' , B 1/3
B 10 11 5 6
PRFs PRFp .



M=3 Ny=8
ANg =4 PS=3
PRF, =3 kHz PRF,,,, = PRF, * IGS = 4 kHz
MLA, =2 MLA, = 4
SEY Ty HIS FR,, =1/ (ANg/PRF, + PS*N,/PRF,, ) = 100 Hz
B2 Zy Y HIE FR,=FR,/M =33 Hz
SEY 44 0Y MLA,*Np =32
B2E 44 4 MLA, *ANg*M = 72
8 11 M , M = FR g/FRp
4 2D
(1202-1224) B (1226-1242) .
12 .12 ,ANg=4, Ng= 10,
(100) , Ng/M
’ M ) M
1 13 ’
13 B 4 ,
2D
24) ,B (1326-1344) (1346)
(1346) , 13 M 12 M = 5/2
, M M=3 (1346) At=2/PRF
8 13 2D
PRFp , (velocity estimate)
, 3 6 FR p
PRF , 14 B
B 2D
B . B
, 14 4 Np=4 (1402-1408)
. B (1426-1432) (1410-1416)

(1434-1440)

7

FRg

4
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ROI ROI B
15 B 2 B
15 , B ROI(1504) B @
502) B (1506) B ROI(1508)
. B (1506) B ROI(1508) .B
(1526—1540) B (1502) .B (1510—1516) ROI(1504)
ROI(1504) 1 , B (1518-1524) ROI(1504)
ROI(1504) 2 , B ROI(1504)
B (1502) , B (1510-1524)
B (1502) . B (1526-1540)
B ROI(1504) B (1502)
: : ,B (1532,1534)
B ROI(1504) B (1532)(B ,,) B @
534)(Bs2 )
, 16
16 B 2D
, (1602-1624) B (1626-1632)
14 , B (1626-1632) (1602-1624)
1 B
B
, B PRF 5 PRFp
M=10
ANy =4 Np =10
PRF,=3 kHz PRF,,,, = PRF, * IGS = 4 kHz
MLA, =2 MLA, = 4
22 Za 2 H|E : FRy=PRF,=1/(AN,/PRF, + N, / PRF,, )= 260 Hz
B2C = HIS: FRy=FR,/M=26Hz
T2 L4 Y MLA, * Ny = 40
B2CE 4 1 MLA, * AN, * M = 80
, B 17 17
, B )
(1702-1732) B (1726-1732) B B

13 -
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M ,M B (FR )
(FRp) (decimated) . ,
M= FRD/FRB
18 B
. (1802-1808) B (1810-1828) . 18 AN
=4, Np=4 M = 5/2 . B PRF g
. (non—sequential firing pattern) M N
s/N Ng . 19
19
. (1902-1908) ,B (1910-1928) (
1930) . (1930) , 19 M 18 M
=5/2 . (1930) , M M=3 . (1930) At=2/
PRFg
14 19
2D (spectrum)
(clutter filtering) ,
PRF ,
(57)
1.
(diagnostic ultrasound image) ,
1 (a first mode of operation) 1 (a first frame rate) 1

(a first set of ultrasound pulses)(802) ,

1 (echo) ,
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2 - 2 1 - 2
(810) ,

2 (810) ,

1 (802) 2 (810)

(single image representative)

2.

1 (802) 2 (810)

3.

1 (802) (Doppler image) , 2 (810) B

(B—mode image) , B

4,

, 1 (802) '
B 1 2

5.

1 (802) B (high resolution portion) ,
(810) B ,
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(common direction)

(1006)
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(1002)
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2 2 (1008)

11.

(area of interest) ,

(Doppler mode of operation) (802) .
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set of non—Doppler pulse)(810)— (sub region)
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12.
11 ,
1 1 (902)
2 2 (904)
13.
11 ,
1 1 1 (1002)
2 2 (1004) 1
1 2 (1006)
14.
11 ,
1 (1002) ,
1 2
(1004)
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(subset) , 2
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11 ,
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