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5. 2 £ YR FIE A VR SUs ) — S E BT
5.2.1 US6,488,625

5.2.1.1 ZHMERER

2R Medical diagnostic ultrasound system and method
EIFA Ecton, Inc.

Bi5H 1999-9-14

2 H 2002-12-3

EERRS B B

[Elf% 7

S ACFIER | 1, 3, 5, 10, 16, 17, 18, 19, 20, 23, 26, 28
FARF1E B I%E8 A BRI B P BRI MR T

5.2.1.2 EFMRIFTERE 17

REFRIF A KB = B BRGI & o B R AR < (B AR A AR
AR EERIEGM, HIRSIAUFIZRK 1 AIRSAFIZK 3 HUfRIPSE

El& K.

AEFBYIRIIRFEK 1 (IABTIAT

1. A portable medical diagnostic ultrasound system com-

prising;:

a plurality of circuit boards, each of said plurality of
circuit boards comprising one or more connectors
operative to couple a first of said plurality of circuit
boards to a second of said plurality of circuit boards
free of an interconnecting backplane board wherein
said one or more connectors are arranged to allow said
first and second circuit boards to be oriented parallel to
one another.

WMIAFERNBEHT “WIEBREE R THETEESMA
EHREEER" BRARGR.



AEMBYIRIIRFEK 3 AT :
3. A portable medical diagnostic ultrasound system com-
prising:
a plurality of circuit boards, cach of said plurality of
circuit boards comprising circuitry,

at least one signal path for coupling said circuitry of a first
of said plurality of circuit boards to said circuitry of a
second of said plurality of circuit boards;

wherein the at least one signal path comprises at most 1
board-to-board connector; and further

wherein said at most 1 board-to-board connector is
arranged to allow said first and second circuit boards to
be onented parallel to one another.

WMIWMFEKRIBERT “WMHEEHTHEBIRBERS —MR
SRR HEER" RARAR.

A, REFRIXEMRILNFIZERIRIPTERERK.

XANRURFBRRIFUADREBERNBENEGREIFES
H. f5a 2 TECARERBRFRGERS, ATHEETELRX,
Ett EABHERRTRNZEEEGR, STEBRZEFTEEER
FATIREF BRI RER S E R ER A ARt T E = E. EHit,
MTFHARITEICFR B EEBERIEREM S, XNE FI LB E
FEERKE.

5.2.2 US6,966,878

5221 EFHENEE

2R Method and apparatus for obtaining a
volumetric scan of a periodically mobing
object

RiEA GE Medical

FiEH 2003-8-28




= H 2005-11-22

EERES 2 B

Ei)iz3 DE102004040411 (A1) ;

DE202004021722 (U1) ; JP4699724 (B2) :
I ST A FIFE K 1, 8, 18

AR5 =H &R STIC FAR

5.2.2. 2 TRBRIPSERE 247
AEFRIPHSB=ZHEBEKBE TR STIC (Spatio-Temporal

Imaging Correlation, BZEXEARG HiAR.
REFRMIZANFIZER 1 AR :

1. A method of processing a volumetric scan of a peri-
odically moving object, comprising:

performing a volumetric scan of a periodically moving
object;

identifying a time interval of a periodic movement of said
periodically moving object within said volumetric scan
based on movement information determined from scan
data acquired by the volumetric scan; and

rearranging said volumetric scan based on said time
interval,

AR, ZMIANFEK 1 ERPSEEIEEX, SEEEET =
HBAEMG T STIC RARMERLEE, & STICHARFTENEMEF,
SHEBABR ARG RGP IERZHERER STIC HARR, FEXEXD
EF

5.2.3 US 5,606,971
5.2.3.1 TRIMERER

2R Method and device for shear wave elasticity
imaging

FRIF A AT A Artann Corporation

BigH 1995-11-13




= H 1997-3-4

EERES 2 B

[Elh% US5810731

I ST A FIFE K 1, 4, 5, 6, 7, 18
FARAGE SR Ak 1%

5.2.3. 2 ERBIRIFSEE

AEFPREYIRAG, HEMIRFIERG, WFEXR 175
PR EEX NI EFRENFIER, SEEEMN. HERMIRFE
REETELHFEHE, FRFIER 117 BSERERE K

AEFINFIEKR 1 WABWT:

1. A method for determining the elasticity of tissue,

comprising the steps of:

(a) remotely generating shear waves in the tissue using a
focused ultrasonic wave transmitted (o a focal region of
a focused ultrasonic source;

(b) detecting shear waves generated in the tissue;

(c) determining at least one propagation parameter of the
shear waves in the tissue selected from the group of
parameters consisting of shear wave velocity, shear
wave attenuation coefficient, amplitude and velocity of
shear displacement of lissue particles in the propagat-
ing shear wave, spatial and temporal dependencies of
these amplitude and velocity of shear displacement of
tissue particles; and

(d) calculating, based on the results of step (c), at least one
mechanical parameter of tissue selected from the group
of parameters consisting of shear elasticity modulus,
Young’s modulus, dynamic shear viscosity, and
mechanical impedance of the tissue.

AREL, RAEK 1 BE T RIS VIR HEHARE SR
ENERLR, BETERK, BEVIEMRGHEMER 2—,
AT YRR M R T E M & FIF AR FERIEREF,

5.2.4 US5,810,731

5.2.4.1 EFMERER



2R Method and device for elasticity imaging using
remotely induced shear wave

HRiEASFIA Artann Laboratories

miEH 1997-3-4

%1 H 1998-9-22

SERNRTS 24 B US 5,606, 971 BUER S 4L R

[Elf& US5606971

TITIFEK 1, 3, 7, 10, 17, 20

RARFE Eoppdnats

5.2.4.2 EFBRIFSER S
REFZENARR US 5, 606, 971 BIERT 44 FRE, HF|ZEKa9fx

IFSEE S US 5, 606, 971 (L.

REFMWFEKR 1 WABTUT:

1. A method for determining the elasticity of tissue,

comprising the steps of:

(a) remotely generating shear waves in the tissue using
radiation force of a focused acoustic wave transmitted
to a focal region of a focused acoustic source;

(b) detecting shear waves generated in the tissue;

() determining at least one propagation parameter of the
shear waves in the tissue selected from the group of
parameters consisiing of shear wave veloaity, shear
wave attenuation coefficient, amplitude and velocity of
shear displacement of tissue particles in the propagal-
ing shear wawve; spatial and temporal dependencies of
said amplitude and velocity of shear displacement of
tissue particles; and

{d) calculating, based on the results of step (<), at least one
mechanical parameter of tissue selected from the group
of parameters consisting of shear elasticity modulus,
Young's modulus, dyvnamic shear wviscosity, and
mechanical impedance of the of tissue.

AELEL, 5USS5, 606,971 KU, REFMFIZEK1 BETET
SMBTYIRFAE A RRGRM AN EA LR, BETERK, 25
BB RGN ERE R 2 —, FERITHVIREM G T BRI LT
REFEEXREREF .



5.2.5 US 5632277

5.2.5.1 EFIMERER

AR Ultrasound Imaging System Employing Phase Inversion
Subtraction to Enhance the Image

LF|FR A | Siemens Medical Systems, Inc.

i H 1996-6-28

% H 1997-5-27

FERE | B B

[Elik DE19727426 (A1)
M AF |1
2K

BARFEE | &S

5.2.5. 2 EFBIRIFSEE S

AEFSRIEERIGER, EUREARER2LHEMEAMEE
180 EEMIBKA, FIFZEWEIMAANEIRESHEM. BT L5 BB
tHZ 180 &, FELAANEIRESFHERSEMMER, ZRIERS
SHEAER. BMERIESHEMEFTESER S SHERE, MM
B R & 538 F LARRE -

AEFPRFER 1 AEFWT:

1. In a method for generating an ultrasound image in
which ultrasound pulses comprising amplitude modulated

harmonic signals are transmitted into a specimen and echos
generated by said ultrasound pulses are received, the
improvement comprising: transmitting first and second
ultrasound pulses into a specimen, said first and second
ultrasound pulses, said first ultrasound pulse differing from
said second ultrasound pulse by the phase of said harmonic
signal; receiving an echo signal. R (t). generated by said first
ultrasound pulse, said echo signal being determined by the
amplitude of an echo received at a transducer as a function
of the time, t, after said first ultrasound pulse was transmit-
ted; receiving an echo signal, R.(t). generated by said



second ultrasound pulse, said echo signal being determined
by the amplitude of an echo received at said transducer as a
function of the time, t, after said second ultrasound pulse
was transmitted; and combining R,(t) and R,(t) to generate
an image signal D(1).

AR, REFNFIEXK 1 BET ERABGHERAY LS Bk

TIERREHNERLRE, BIEEKGHEN—NEMERN. FEif

R GH LI 4B, FEXEIEREF

5.2.6 US 7221972

5.2.6.1 EFMERER

178

AR Ultrasound system with protocol—driven
interface

user

LFIIMA | Siemens Medical Solution USA, Inc.

g H 2004-7-16

= H 2007-5-22

FERES | B B

[&li& US2005049493A1; US2005267367A1
JRIZALF |1, 17, 20
R

BARAME | a8 EI0EIE (Stress Echo)

5.2.6.2 TRRRIFSEE 7
AEFMIZRFER 1 BIAFUNT

1. A medical diagnostic imaging system comprising:

a storage device storing a protocol for performing a
medical diagnostic procedure on the medical diagnostic
imaging system, the protocol partitioned into at least a
first stage and a second stage, the stages being different
from one another:

an input device,

a protocol controller operative to transition to the first
stage in response to no more than a first single input
from the input device and transition from the first stage



to the second stage in the protocol in response to no
more than a second single input from the input device,
the protocol controller operative to configure the medi-
cal diagnostic imaging system for the first stage and the
second stage in the protocol; and

a display controller operative to display a message prior
to the protocol controller configuring the medical diag-
nostic imaging system for each of the first and second
stages in the protocol, the message comprising an
instruction for an operator to perform in advance of
each of the first and second stages and for the operator
to enter an input after performing the instruction,

wherein the first single input and second single input are
received to transition to each of the first and second
stages, respectively.

RIELIRNFIER 1 WABSHEEREF AP FINRA, &%
FRIFIBAR T RER A —MRIEBIM Stress Echo TAEMY HRI—
M EREREIZ— . EhRE, REFRIFHZAGERZXRT
—#H 5| FEEH#IT Stress Echo HEMEKXRIE.

MNETEEFERNBE, AEMNRARGRERAEEEEADN
BR, TETEENRE BtANELRE, REFHNNERS. ™
HARZFWAMERORIFCE LK, BET XM “—H#EE" B
AR, B—MEREZENEF

5.2.7 US 6231510

5.2.7.1 EFHENEE

AR Ultrasonic diagnostic imaging system

EFFA | ATL Ultrasound

i H 1999-4-16

= 2001-5-15

FERES | B, B

[Ei& CN1296705 (A) ; W00054518 (A1) ; W00054517 (A1) ;




EP1078535 (A1) ; EP1078534 (A1) ; JP2002538863 (A);
JP2002538864 (A) ; US6231508 (B1); US6213944 (B1)
JhILALF |1, 17, 27, 29, 31

2K
BARAGE | EBEEGBIERE

5.2.7.2 TR BIRIFSCE 47
AWRFIERRIFPOFARLGRSARBERB=EFENTRBNEF R
%, AUEBINEFEERGF. EMTNFEXR 1 (IRASWNT :

1. A digital ultrasound video storage system for storing
and retrieving realtime ultrasonic image sequences in real
time comprising;

a user control;

a high capacity nonvolatile digital storage medium;

an image display device;

a source of realtime digital ulirasonic image frame data;

and

an ultrasonic digital image frame data processor, coupled
to said source and responsive to said user control, for
directing digital ultrasonic image frame data having a
frame rate of 10 frames per second or greater to said
digital storage medium for digital storage in substan-
tially real time, and for retrieving said digital ultrasonic
image frame data from said storage medium for display
on said image display device in substantially real time.

BAEPIRE THMRATEFT 10 EH, EEX T BRIAEAEK
Figgms, HOUMEGHANERBEEHRRT 10 mE.
REFRFERFIPIBEAR T ZRB T BRTEEAIREARZAR, MA
RIEHELEE, FIFSEERK.
5.2.8 US 6213944

5.2.8.1 EFWERRER

AR Ultrasonic diagnostic imaging systemwith a digital
video recorder with visual controls

EFIHA | ATL Ultrasound, Inc.

BigH 1999-5-18




=i H 2001-4-10
EERES | B B

[&] 7% CN1296705 (A) ; W00054518 (A1) ;
W00054517 (A1) ; EP1078535 (A1) ;
EP1078534 (A1) ; JP2002538863  (A) ;
JP2002538864 (A) ; US6231508 (B1) ;

US6231510 (B1)
JRSTAF |1, 12, 21, 26
2K
FARAE | BEEGHIEFHE

5.2.8.2 EFBIRIFSEE T

AEFURIFHIFAR G RSHHAAIUS 6231510 IR AR F RBEBH 2
W, ¥ERESRSEFENTRNBERS, ERAETINEARTE
BERERERTRE LAV, R TEREEBIGFaHE
. HEMFIZEK 1 HAETUT:

1. A digital ultrasound video storage system for storing
and replaying realtime ultrasonic image sequences compris-
ing:

a high capacity digital ultrasound image storage medium;

an image display device;

a video control; and

a softkey display, displayed on said image display device

and responsive to said video control, for controlling the

replay of realtime ultrasonic image sequences from said
storage medium.

BRiRBAERIERSET, BEHGLSXMITHEGE, BREHE
A BGOSR B Bk, R EFREAR G RMETHEEEAER,
mEHRIFRLRE, RIFSEEELEK, BIEBEZNEF,



5.2.9 US5722412

5.2.9.1 EFWEXEE

Z R Hand held ultrasonic diagnostic instrument
L F|# A | Advanced Technology Laboratories, Inc.
5 H 1996-6-28

i H 1998-3-3

FERES | B B

[Elj% AEFWEFRES 59 HEF L EFRIG
WMAZARF | 1,11, 19, 22, 24

23k
BAGE | FHEABEREEN

5.2.9. 2 EFBIRIFSEE D
ALEFRXTFHANBERGEENER, HEF—MLERHN
EHE, ZEFEATEAFESE T FHABERGEENENAE.
AL FIRNFIZER 1 ERFRIPOEARS RHEEESHHE, AR
EFHRBERENNEZTENT 10 B AEFREAMBAZ W
“10 75 EF)”. 7E£ GE 5 SonoSite KIARFIEFIIFILTF, SonoSite /A F]
XA EF KK GE FHEXE MDA PRI,

REFPINFEKR 1 WASWT:

1. A portable ultrasound system comprising:

an array transducer; and

a sampled data beamformer for delaying and combining
samples of echo signals received by elements of said
array transducer,

wherein said array transducer and said beamformer are
located in a common enclosure.

REFRFIZER 11 FIRNEUT:



11. A handheld ultrasound system comprising:

an array transducer; and

a sampled data beamformer for delaying and combining
samples of echo signals received by elements of said
array transducer,

wherein said array transducer and said beamformer are
located in ome or more enclosures weighing less than
ten pounds (4.5 kilograms).

AR, REFMRFEKRRTEEEEKR, BRFRHANBERIERS
HEBN—NEAEF T FRHNBERIG RS 7 L I &8,
BEXEXNEF

5.2.10 US 6447453

5.2.10. 1 EFWEKRER

AR Analysis of cardiac performance using ultrasonic
diagnostic images

LFA | Koninklijke Philips Electronics N.V.

BiEH 2000-12-7

= H 2002-9-10

FEERES | B B

[Ei&
WMSZARF |1, 12, 19, 26, 31, 33
2K
RARAGE | DR

5.2.10. 2 EF|p{RIFSCE 74

AT F KR 3 B 7S B G 1T B ahid Gd Mk 73 4 O AL Th RERY
FEURBRMERG . AEFBRMMIRFIER, BIRFIEX
10120 19, 264 31, 32, XEMITINFIZRARIPSTEE LK, N
TRNNEE S T8 BRI 2 Hrb IR 5 AR RIES
MM XIE BRI E.



flgn, FIZEKXK 1 HARNT:

1. A method for displaying information derived by auto-
matic border detection in cardiac ulirasound images com-
prising:

acquiring a sequence of cardiac ultrasound images;

automatically tracing a border of moving tissue in each of

the images;

computing motion along each of the traced borders; and

displaying the compuied motion along the traced borders

as a function of time in one direction and tissue location
in another direction.

WFEK 12 ARSI

12. A method for analyzing cardiac performance by
automatic border detection in cardiac ulirasound images
CcOmprising;

acquiring a sequence of cardiac ultrasound images;

automatically tracing a border of the heart in one or more

images;

segmenting the myocardium along each of the traced

borders;

computing scores for the myocardial segments; and

automatically entering the scores on a scorecard having

entries relating to the myocardial segments,

wherein the scorecard exhibits an anatomical correspon-

dence 1o the myocardium.

H LM ARFZKA R, BETCEEIFEEKX.

AR, REFMRFEKRNEEEERS T BE B nNa5RN 71
ORETRERY BN EMTGE, EXHOBEITE RS BUISF TS HT 75 8
—NEMEF. EMRBERGREIOIERGHEXINGER, FEX
ERER.
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