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Description

[0001] This invention relates to ultrasound color flow
imaging, and more particularly relates to such imaging
based on a portion of a subject in which fluid flow is iden-
tified.

[0002] A conventional ultrasound system typically in-
terleaves B-mode imaging with color flow imaging. The
color flow vectors from the color flow imaging are formed
over the entire color flow region of interest (ROI) for every
acoustic frame. These color flow vectors typically are
contained in several interleave groups across the ROI.
Every vector position in the color flow ROI is sampled
and processed for every acoustic frame before display.
As a result, a large amount of processing is required in
order to produce a color flow image of the entire region
of interest. In addition, a large amount of memory is nor-
mally required and a substantial reduction in frame rate
may occur. This invention addresses these problems and
provides a solution.

[0003] A preferred embodiment is useful in an ultra-
sound imaging system for displaying a color flow image
representing at least a portion of a subject being studied.
In such an environment, the preferred embodiment trans-
mits ultrasound waves toward a first portion of the subject
and receives first reflected ultrasound waves from the
first portion. The transmitting and receiving preferably
are accomplished with a transducer assembly. A first set
of signals is generated having first values related to the
velocity components of the fluid flow in the first portion
of the subject in response to the first reflected ultrasound
waves. The first values are analyzed to identify flow data
representing a region of fluid flow within the first portion
of the subject. The generating and analyzing preferably
is accomplished with a processor. Ultrasound waves are
transmitted toward a second portion of the subject and
second reflected ultrasound waves are received from the
second portion such thatthe second portion of the subject
is smaller than the first portion and includes at least some
of the region of fluid flow. The transmitting toward the
second portion preferably is accomplished with the trans-
ducer assembly. A second set of signals is generated
having second values related to velocity components of
the fluid flow in the second portion of the subject in re-
sponse to the second reflected ultrasound waves. The
second scan values are processed to generate proc-
essed color flow data for display as a color flow image.
The generating of the second set of signals and the
processing preferably are done with the processor. A
color flow image is displayed in response to the proc-
essed color flow data.

[0004] By using the foregoing techniques, the tissue
interrogation and/or color flow processing required in a
clinical examination may be substantially reduced. A re-
duction in interrogation and/or processing may be used
in various ways to increase the average acoustic frame
rate, improve color flow sensitivity and resolution, reduce
processing and memory loads and increase color flow

10

15

20

25

30

35

40

45

50

55

regions of interest without unduly sacrificing frame rate.
[0005] The above advantages have been achieved by
means of the apparatus and method defined in the ap-
pended claims.

The invention will now be described in greater detail, by
way of example, with reference to the drawings, in which:-

Figure 1 is a schematic block diagram of a preferred
form of apparatus made in accordance with the
present invention.

Figure 2 is a schematic block diagram showing in
more detail a portion of the apparatus as shown in
Figure 1.

Figure 3 is a schematic diagram illustrating the divi-
sion of a survey frame over a region of interest and
target frames which contain data indicative of fluid
flow.

Figure 4 is a schematic diagram illustrating a reduc-
tion in the number of target frames compared to the
illustration of Figure 3.

Figure 5 is a schematic illustration of a target frame
with adjacent buffer vectors and regions.

Figure 6 is a schematic illustration of a target frame
in which only regions including flow data are subject-
ed to color flow processing.

[0006] US-A-4 530363 discloses a transducer array
operable for sector scanning and as near-field Doppler
transducer.

[0007] Referring to Figure 1, a preferred form of the
invention comprises an imaging system 10 for displaying
a color flow image of a subject S being studied. System
10 includes a transducer and agile beam former assem-
bly 20 of the type described in Patent No. U.S. 5,653,236
(Miller, issued August 5, 1997) (the 236 Patent"). As-
sembly 20 transmits ultrasound waves toward a control-
lable portion of subject S along an axis 36 and receives
reflected ultrasound waves from the portion along the
same axis 36 in the manner described in the '236 Patent.
Assembly 20 generates signals in response to the re-
flected ultrasound waves which are transmitted over a
bus 40 to an adaptive color flow processing module 70.
The direction of axis 36 is controlled by control signals
received over a bus 50 from an adaptive scan sequencer
controller 60. Controller 60 controls the angle of axis 36
in the manner described in the 236 Patent.

[0008] Referring to Figures 1 and 2, processing mod-
ule 70 comprises a processor unit 74 which may include
one or more individual processors. For example, proc-
essor unit 74 may include a survey frame processor 80
comprising an arithmetic unit 82, FIFO units 84 and 86
and a memory 88 connected as shown. Processor unit
74 also may comprise a target frame processor 90 com-
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prising an arithmetic unit 92, FIFO units 94 and 96 and
a memory 98 connected as shown. Processor unit 74
also may include other processors, such as processors
100 and 110, which are identical to processor 80. Each
of processors 80, 90, 100, and 110 may comprise a digital
signal processor, such as model TMS 320C6201 manu-
factured by Texas Instruments. The processors shown
in Figure 2 are interconnected by communication busses
120-122, and processor 110 communicates with a stand-
ard logic 700 slave VME interface (I/F) 130 over a com-
munication bus 132.

[0009] Processor unit 74 receives data over an input
bus 140 from an input control and scan bus interface (I/F)
150 which comprises a field programmable gate array
(FPGA). Interface 130 communicates with interface 150
over a communication bus 160. In addition, interface 130
provides output signals over a bus 164 to controller 60
(Figure 1).

[0010] Processor unit 74 provides output data on an
output bus 170 to an output control unit 180 which com-
prises a field programmable gate array (FPGA). Control
unit 180 communicates with interface 130 over a com-
munication bus 190 reads and writes data to and from
an SRAM memory 200 over busses 202 and 204. Control
unit 180 provides color flow data for display over an out-
put bus 210 to a conventional scan conversion and dis-
play processing unit 220 (Figure 1). The color flow data
is converted to a corresponding image created on a dis-
play 230.

[0011] Referring to Figures 1-3, processor 80 issues
a command which results in a signal transmitted over
bus 164 to controller 60 that results in assembly 20 trans-
mitting ultrasound waves toward a region of interest
(ROI) of subject S and receiving reflected ultrasound
waves from the ROI. The reflected waves are processed
by processor 80 into a survey frame SF1 (Figure 3) which
includes four equally sized interleaved groups of data G1
- G4 stored in memory 88. Processor 80 processes the
datain groups G1 - G4 and determines that only the data
in groups G2 and G3 result from fluid flow in the ROI. As
a result, processor 80 issues another command which
results in a second signal transmitted over bus 164 to
controller 60 that causes assembly 20 to again transmit
a second group of ultrasound waves toward the portions
of subject 80 that resulted in data groups G2 and G3 in
frame SF1.

[0012] Ascan be seen from Figure 3, the portion of the
subject scanned by the second group of ultrasound
waves is substantially smaller than the ROI portion of the
subject indicated in frame SF1. The data resulting from
the second group of reflected ultrasound waves is trans-
mitted to the target frame processor 90 which color flow
processes only the data resulting from groups G2 and
G3 as shown in Figure 3. As shown in Figure 3, target
frames TF1 - TF3 include only data groups G2 and G3,
whereas survey frame SF1 includes not only data groups
G2 and G3, but also data groups G1 and G4.

[0013] Processor 90 processes the data on bus 140
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resulting from the second group of reflected ultrasound
waves to form target frame groups G2 and G3 which
include a set of signals having values related to the ve-
locity components of the fluid flow in the portion of subject
S represented by data groups G2 and G3. Data in groups
G2 and G3 is color flow processed by processor 90 to
generate color flow data which is transmitted over output
bus 170 to control unit 180 which, in turn, transmits color
flow data over bus 210 to scan conversion and display
processing unit 220. By well known means, unit 220 dis-
plays the resulting color flow images on display unit 230.
Since only the portion of the ROI represented by data
groups G2 and G3 are scanned by assembly 20 and proc-
essed by processor 90, they’re typically is time for more
target frames than survey frames. As a result, Figure 3
shows target frames TF1 - TF3 resulting from a single
survey frame SF1.

[0014] If all four frames, SF 1 and TF1 - TF3, were
scanned and processed in their entirety according to con-
ventional color flow techniques, the scanning and
processing load would be 100%. However, with the ex-
ample shown in Figure 3, only half of the vectors in each
target frame need to be scanned, sampled and proc-
essed. This corresponds to a scanning and processing
load of only 62.5% for a potential savings of 37.5%. The
extra frame rate achieved by the technique shown in Fig-
ure 3, could be accepted or the packet size and/or vector
density could be increased to achieve more color flow
sensitivity and resolution. The survey and target frames
shown in Figure 3 are continuously repeated during scan-
ning of subject S as long as the described conditions
remain the same.

[0015] Referring to Figure 4, if the average acoustic
frame rate were significantly lower, or if the flow state
were changing significantly faster than in the Figure 3
example, the number of target frames may need to be
reduced to, for example, only a single target frame TF1
as shown in Figure 4. For the case shown in Figure 4,
the scanning and processing load would be reduced to
75%, for a potential savings of 25%.

[0016] The examples of Figures 3 and 4 illustrate an
ideal situation in which fluid flow corresponds exactly to
the vectors within interleave groups G2 and G3. In the
most general implementation of the preferred embodi-
ment, the target frame firing decisions could be made on
a vector-by-vector basis. In the examples of Figures 3
and 4, the target frame scanning decisions are con-
strained to interleave groups (e.g., either scan and proc-
ess an interleave group, such as group G2, or none of
the group). Scanning and processing limited to entire in-
terleave groups (e.g., group G2) would be easier to im-
plement, but would not, in general, yield significant im-
provements as often as decisions made on a vec-
tor-by-vector basis.

[0017] Referring to Figure 5, buffer flow vectors may
be added in buffer regions, such as BR1 and BR2, in
order to make the preferred embodiment more robust
and less sensitive to motion. For example, in a region of
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interest including data groups G1, G2, and G* as shown
in Figure 5, buffer regions BR1 and BR2 may lie on either
side of a region R in which fluid flow occurs. More gen-
erally, for every vector determined to have flow on a sur-
vey frame, some number, b, of adjacent buffer vectors
might also be fired and sampled on target frames. This
procedure minimizes the reduced sampling benefit on a
given target frame, but improves over-all imaging per-
formance. As shown in Figure 5, buffer vectors are illus-
trated on either side of the fluid flow region R to create
two buffer regions BR1 and BR2 of extra vectors that are
scanned, sampled and processed in a target frame con-
sisting of group G2 by processor 90. As shown in Figure
5, the target frame would include only a data group- G2
and buffer regions BR1 and BR2.

[0018] Referringto Figure 6, according to the preferred
embodiment, the efficiency of the system may be further
improved by selectively processing only those vector
range samples in which flow is known to exist. In this
way, the survey frame provides range intervals over
which flow is detected, and the target frame provides
adaptive color flow processing for only those range in-
tervals. Such a procedure does not increase the frame
rate, but reduces the color flow processing load in the
range dimension as well as in the lateral dimension, as
a function of the amount of flow in the ROI. This reduced
processing load can be traded off against reduced hard-
ware costs, covering awider RO, or using the processing
hardware assets of the imager to provide improved color
flow performance (e.g., better detection, better resolu-
tion, etc.).

[0019] Stillreferring to Figure 6, processor 80 process-
es survey frame SF2 with a color flow processing algo-
rithm which identifies pixels having valid color flow infor-
mation and sets up a region around these pixels on which
parameter estimation and other color flow processing
functions are performed on subsequent target frames.
Pixel location in R-theta space is managed for subse-
quent scan version. In addition, an adequate buffer area,
such as buffer regions BR1 and BR2 shown in Figure 5,
may be incorporated into the regions to be processed in
Figure 6 for the purpose of making the mechanization
less sensitive to motion.

[0020] Still referring to Figure 6, the entire region of
interest (ROI) is scanned by assembly 20 and the result-
ing reflected ultrasound waves are processed by proc-
essor 80 in order to form a survey frame SF2. Processor
80 identifies regions R2 and R3 as the only regions in
which fluid flow data exists. As a result, processor 80
sends a signal over bus 164 to controller 60 that causes
assembly 20 to again scan the subject only in regions
R2 and R3. The resulting reflected ultrasound waves
from regions R2 and R3 are processed by processor 90
into corresponding target frames. Adaptive color flow
processing is only performed on the data resulting from
regions R2 and R3 so that only regions R2 and R3 result
in a color flow image on display 230. However, since
regions R2 and R3 are much smaller than the entire re-
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gion of interest, additional target frames may be proc-
essed for each survey frame or the data may be manip-
ulated in the ways previously described in order to take
advantage of the reduced processing time required for
regions R2 and R3.

[0021] Those skilled in the art will recognize that only
the preferred embodiments have been described in con-
nection with Figures 1-6, and that those embodiments
may be altered and modified without departing from the
scope of the invention as defined in the accompanying
claims. For example, processors 80 and 90 may be com-
bined into a single processor, such as a single digital
signal processor or microprocessor. In addition, all of the
processors 80, 90, 100 and 110 may be combined into
a single processor, such as a digital signal processor or
a microprocessor.

Claims

1. Apparatus for use in an ultrasound imaging system
(10) for displaying a color flow image representing
at least a portion of a subject being studied, the ap-
paratus comprising in combination:

a transducer assembly (20) operable in re-
sponse to a first command for transmitting ultra-
sound waves toward a first portion of the subject
and receiving first reflected ultrasound waves
from the first portion and operable in response
to a second command for transmitting ultra-
sound waves toward a second portion of the
subject and receiving second reflected ultra-
sound waves from the second portion;

a processor (74) connected to generate the first
command, to generate a first set of signals hav-
ing first values related to fluid flow in said first
portion of the subject in response to the first re-
flected ultrasound waves, and characterized to
analyze the first values to identify flow data rep-
resenting a region cf fluid flow within the first
portion of the subject to generate said second
command such that the second portion of the
subject is smaller than the first portion and In-
cludes at least some of the region of fluid flow
identified by said processor (74) upon analyzing
the first values, to generate a second set of sig-
nals having second values related to fluid flow
in said second portion of the subjectin response
to the second reflected ultrasound waves and
to process the second values to generate proc-
essed color flow data for display as a color flow
Image; and

a display (230) displaying a color flow image in
response to said processed color flow data.

2. Apparatus, as claimed in claim 1. wherein said proc-
essor (74) generate multiple second commands for
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each generation of said first command.

Apparatus, as claimed in claim 1 or 2, wherein said
first portion is divided into a plurality of subportions
and wherein said processor generates said second
command so that the second portion includes the
subportions containing any of said region of fluid
flow.

Apparatus, as claimed in claim 1. 2 or 3, wherein
said second portion includes the region of fluid flow
and a buffer region adjacent said region of fluid flow.

Apparatus, as daimed in any preceding claim,
wherein said processor (74) analyzes the second
values to identify second flow data representing a
region of fluid flow within the second portion of the
subject and processes with adaptive color flow
processing only the second flow data, so that the
color flow data represents only the region of fluid flow
within the second portion of the subject.

A method for use in an ultrasound imaging system
(10) for displaying a color flow image representing
atleast a portion of a subject being studied, the meth-
od comprising in combination:

transmitting ultrasound waves toward a first por-
tion of the subject and receiving first reflected
ultrasound waves from the first portion;
generating a first set of signals having first val-
ues related to fluid flow in said first portion of the
subject in response to the first reflected ultra-
sound waves;

anatyzirg the first values to identify flow data rep-
resenting a region of fluid flow within the first
portion of the subject, characterized in that

transmitting ultrasound waves toward a
second portion of the subject and receiving
second reflected ultrasound waves from the
second portion such that the second portion
of the subject is smaller than the first portion
and includes at least some of the region of
fluid flow identified by a processor (74) upon
analyzing the first values;

generating a second set of signals having
second values related to fluid flow in said
second portion of the subject in response
to the second rejected ultrasound waves;
processing the second scan values to gen-
erate processed color flow data for display
as a color flow image: and

displaying a color flow image in response
to said processed color flow data.

7. A method, as daimed in claim 6, wherein said gen-

erating a second set of to signals comprises gener-
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10.

ating multiple second sets of signals for each gen-
erating of said first sets of signals.

A method, as claimed in claim 6 or 7. wherein said
first portion is divided into a plurality of subportions
and wherein said second portion includes the sub-
portions containing any of said region of fluid flow.

A method, as claimed in claim 6, 7 or 8, wherein said
second portion includes the region of fluid flow and
a buffer region adjacent said region of fluid flow.

A method, as claimed in any one of claims 6 to 9,
wherein said processing comprises processing the
second scan values to identify second flow data rep-
resenting a region of fluid flow within the second por-
tion of the subject and processing with adaptive color
flow processing only the second flow data, so that
the color flow data represents only the region of fluid
flow within the second portion of the subject.

Patentanspriiche

1.

Vorrichtung zur Anwendung in einem Ultra-
schall-Bildgebungssystem (10) zum Anzeigen eines
Farb-Strémungsbildes, das wenigstens einen Ab-
schnitt eines untersuchten Patienten darstellt, wobei
die Vorrichtung in Kombination aufweist:

eine Wandleranordnung (20), die als Reaktion
auf einen ersten Befehl zum Aussenden von Ul-
traschallwellen auf einen ersten Abschnitt des
Patienten und Empfangen erster reflektierter Ul-
traschallwellen aus dem ersten Abschnitt betrie-
ben werden kann, und als Reaktion auf einen
zweiten Befehl zum Aussenden von Ultraschall-
wellen auf einen zweiten Abschnitt des Patien-
ten und Empfangen zweiter reflektierter Ultra-
schallwellen aus dem zweiten Abschnitt betrie-
ben werden kann;

einen Prozessor (74), der zum Erzeugen des
ersten Befehls geschaltet ist, um einen ersten
Satz von Signalen mit auf eine Fluidstrémung in
den ersten Abschnitt des Patienten bezogenen
ersten Werten als Reaktion auf die ersten re-
flektierten Ultraschallwellen zu erzeugen, und
dadurch gekennzeichnet, dass er die ersten
Werte analysiert, um Strdomungsdaten zu iden-
tifizieren, die einen Bereich einer Fluidstromung
in dem ersten Abschnitt des Patienten reprasen-
tieren, um den zweiten Befehl so zu erzeugen,
dass der zweite Abschnitt des Patienten kleiner
als der erste Abschnittist, und wenigstens etwas
von dem Bereich der von dem Prozessor (74)
bei dem Analysieren der ersten Werte identifi-
zierten Fluidstrdmung enthélt, um einen zweiten
Satz von Signalen mit auf die Fluidstrdmung in
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dem zweiten Abschnitt des Patienten bezoge-
nen zweiten Werten als Reaktion auf die zweiten
reflektierten Ultraschallwellen zu erzeugen und
die zweiten Werte zu bearbeiten, um verarbei-
tete Farb-Stromungsdaten zur Anzeige als ein
Farb-Strémungsbild zu erzeugen; und

eine Anzeigeeinrichtung (230), die ein
Farb-Strémungsbild Reaktion auf die verarbei-
teten Farb-Strémungsdaten anzeigt.

Vorrichtung nach Anspruch 1, wobei der Prozessor
(74) mehrere zweite Befehle fiir jede Erzeugung des
ersten Befehls erzeugt.

Vorrichtung nach Anspruch 1 oder 2, wobei der erste
Abschnitt in mehrere Unterabschnitte unterteilt ist
und wobei der Prozessor den zweiten Befehl so er-
zeugt, dass der zweite Abschnitt die Unterabschnitte
umfaldt, die etwas von dem Bereich der Fluidstro-
mung enthalten.

Vorrichtung nach Anspruch 1, 2 oder 3, wobei der
zweite Abschnitt den Bereich der Fluidstrémung und
einen an dem Bereich der Fluidstrémung angren-
zenden Pufferbereich umfasst.

Vorrichtung nach einem der der vorstehenden An-
spriiche, wobei der Prozessor (74) die zweiten Werte
analysiert, um einen Bereich der Fluidstrdmung in
dem zweiten Abschnitt des Patienten reprasentie-
renden zweite Strdmungsdaten zu identifizieren,
und mit adaptiver Farb-Strémungs-Verarbeitung nur
die zweiten Stromungsdaten verarbeitet, so dass die
Farb-Strémungsdaten nur den Bereich der Fluidstro-
mung in dem zweiten Abschnitt des Patienten dar-
stellen.

Verfahren zur Anwendung in einem Ultraschall-Bild-
gebungssystem (10) zum Anzeigen eines Farb-Stré-
mungsbildes, das wenigstens einen Abschnitt eines
untersuchten Patienten darstellt, wobei das Verfah-
ren in Kombination die Schritte aufweist:

Aussenden von Ultraschallwellen auf einen er-
sten Abschnitt des Patienten und Empfangen
erster reflektierter Ultraschallwellen aus dem er-
sten Abschnitt;

Erzeugen eines ersten Satzes von Signalen mit
auf die Fluidstrdmung in dem ersten Abschnitt
des Patienten bezogenen ersten Werten als Re-
aktion auf die ersten reflektierten Ultraschalwel-
len;

Analysieren der ersten Werte, um einen Bereich
von eine Fluidstrémung in dem ersten Abschnitt
des Patienten reprasentierende Stromungsda-
ten zu identifizieren;

gekennzeichnet durch:
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10.

Aussenden von Ultraschallwellen auf einen
zweiten Abschnitt des Patienten und Empfan-
gen zweiter reflektierter Ultraschallwellen aus
dem zweiten Abschnitt so, dass der zweite Ab-
schnitt des Patienten kleiner als der erste Ab-
schnitt ist und wenigstens etwas von dem Be-
reich der von einem Prozessor (74) bei dem
Analysieren der ersten Werte identifizierten
Fluidstrdmung enthalt;

Erzeugen eines zweiten Satzes von Signalen
mit auf die Fluidstromung in dem zweiten Ab-
schnitt des Patienten bezogenen zweiten Wer-
ten als Reaktion auf die zweiten reflektierten Ul-
traschallwellen;

Verarbeiten der zweiten Scanwerte, um verar-
beitete Farb-Stromungsdaten zur Anzeige als
ein Farb-Strémungsbild zu erzeugen; und
Anzeigen eines Farb-Strdmungsbildes als Re-
aktion auf die verarbeiteten Farb-Strémungsda-
ten.

Verfahren nach Anspruch 6, wobei das Erzeugen
eines zweiten Satzes von Signalen das Erzeugen
mehrerer zweiter Satze von Signalen fiir jede Erzeu-
gung erster Satze von Signalen beinhaltet.

Verfahren nach Anspruch 6 oder 7, wobei der erste
Abschnitt in mehrere Unterabschnitte unterteilt ist
und wobei der zweite Abschnitt die Unterabschnitte
umfaldt, die etwas von dem Bereich der Fluidstré-
mung enthalten.

Verfahren nach Anspruch 6, 7 oder 8, wobei der
zweite Abschnitt den Bereich der Fluidstrémung und
einen an dem Bereich der Fluidstrdmung angren-
zenden Pufferbereich umfaft.

Verfahren nach einem der der Anspriiche 6 bis 9,
wobei die Verarbeitung die Verarbeitung der zweiten
Scanwerte beinhaltet, um einen Bereich einer Fluid-
strémung in dem zweiten Abschnitt des Patienten
darstellende zweite Strémungsdaten zu identifizie-
ren und mit adaptiver Farb-Strémungs-Verarbeitung
nur die zweiten Strémungsdaten zu verarbeiten, so
dass die Farb-Strémungsdaten nur den Bereich der
Fluidstromung in dem zweiten Abschnitt des Patien-
ten darstellen.

Revendications

Dispositif a usage dans un systéme d’imagerie ul-
trasonore (10) pour afficher une image couleur de
flux représentant au moins une portion d’un sujet
étudié, le dispositif comprenant en combinaison:

un ensemble a transducteur (20) utilisable en
réponse a une premiére instruction pour émettre
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des ondes ultrasonores vers une premiere por-
tion du sujet et recevoir des premiéres ondes
ultrasonores réfléchies provenant de la premie-
re portion, et utilisable en réponse a une deuxie-
me instruction pour émettre des ondes ultraso-
nores vers une deuxiéme portion du sujet et re-
cevoir des deuxiemes ondes ultrasonores réflé-
chies provenant de la deuxieme portion;

un processeur (74) connecté pour générer la
premiére instruction, pour générer un premier
ensemble de signaux ayant des premiéres va-
leurs liées a un écoulement de fluide dans ladite
premiéere portion du sujet en réponse aux pre-
miéres ondes ultrasonores réfléchies, et carac-
térisé en ce qu’il est prévu pour analyser les
premieres valeurs afin d’identifier des données
de flux représentant une région d’écoulement
de fluide a l'intérieur de la premiére portion du
sujet, pour générer ladite deuxiéme instruction
de telle maniére que la deuxieme portion du su-
jetest plus petite que la premiére portion etinclut
au moins une partie de la région d’écoulement
de fluide identifiée par ledit processeur (74) par
analyse des premiéres valeurs, pour générer un
deuxiéme ensemble de signaux ayant des
deuxiémes valeurs liées a un écoulement de flui-
de dans ladite deuxieme portion du sujet en ré-
ponse aux deuxiemes ondes ultrasonores reflé-
chies, et pour traiter les deuxiémes valeurs afin
de générer des données de flux couleur traitées
en vue d’'un affichage sous forme d’'image cou-
leur de flux; et

un dispositif d’affichage (230) affichant une ima-
ge couleur de flux en réponse aux dites données
de flux couleur traitées.

Dispositif selon la revendication 1, dans lequel ledit
processeur (74) génére de multiples deuxiémes ins-
tructions pour chaque génération de ladite premiére
instruction.

Dispositif selon la revendication 1 ou 2, dans lequel
ladite premiére portion est divisée en une pluralité
de sous-portions et dans lequel ledit processeur gé-
nére ladite deuxiéme instruction de telle maniere que
la deuxiéme portion inclut les sous-portions conte-
nant une partie quelconque de ladite région d’écou-
lement de fluide.

Dispositif selon la revendication 1, 2 ou 3, dans le-
quel ladite deuxiéme portion inclut la région d’écou-
lement de fluide et une région tampon adjacente a
ladite région d’écoulement de fluide.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel ledit processeur (74) ana-
lyse les deuxiémes valeurs afin d’identifier des
deuxiémes données de flux représentant une région
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d’écoulement de fluide a I'intérieur de la deuxiéme
portion du sujet, et traite par un traitement de flux
couleur adaptatif les seules deuxiemes données de
flux, de sorte que les données de flux couleur repré-
sentent seulement la région d’écoulement de fluide
a l'intérieur de la deuxiéme portion du sujet.

Procédé a usage dans un systéme d’imagerie ultra-
sonore (10) pour afficher une image couleur de flux
représentant au moins une portion d’un sujet étudié,
le procédé comprenant en combinaison les étapes
consistant a:

émettre des ondes ultrasonores vers une pre-
miére portion du sujet et recevoir des premiéres
ondes ultrasonores réfléchies provenant de la
premiére portion;

générer un premier ensemble de signaux ayant
des premieres valeurs liées a un écoulement de
fluide dans ladite premiéere portion du sujet en
réponse aux premiéres ondes ultrasonores ré-
fléchies;

analyser les premieres valeurs afin d’identifier
des données de flux représentant une région
d’écoulement de fluide a I'intérieur de la premié-
re portion du sujet, caractérisé par les étapes
consistant a:

émettre des ondes ultrasonores vers une
deuxiéme portion du sujet et recevoir des
deuxiémes ondes ultrasonores réfléchies
provenant de la deuxiéme portion de telle
maniére que la deuxiéme portion du sujet
est plus petite que la premiére portion et
inclut au moins une partie de la région
d’écoulement de fluide identifiée par un pro-
cesseur (74) par analyse des premiéres va-
leurs;

générer un deuxieme ensemble de signaux
ayant des deuxiémes valeurs liées a un
écoulement de fluide dans ladite deuxiéme
portion du sujet en réponse aux deuxiemes
ondes ultrasonores réfléchies;

traiter les deuxiémes valeurs de balayage
afin de générer des données de flux couleur
traitées en vue d’'un affichage sous forme
d’'image couleur de flux; et

afficher une image couleur de flux en répon-
se aux dites données de flux couleur trai-
tées.

Procédé selon la revendication 6, dans lequel ladite
génération d'un deuxiéme ensemble de signaux
comprend |é fait de générer de multiples deuxiémes
ensembles de signaux pour chaque génération dudit
premier ensemble de signaux.

Procédé selon la revendication 6 ou 7, dans lequel
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ladite premiére portion est divisée en une pluralité
de sous-portions et dans lequel ladite deuxiéme por-
tion inclut les sous-portions contenant une partie
quelconque de ladite région d’écoulement de fluide.

Procédé selon la revendication 6, 7 ou 8, dans lequel
ladite deuxieme portion inclut la région d’écoulement
de fluide et une région tampon adjacente a ladite
région d’écoulement de fluide.

Procédé selon I'une quelconque des revendications
6 a 9, dans lequel ledit traitement comprend le fait
de traiter les deuxiémes valeurs de balayage afin
d’identifier des deuxiémes données de flux repré-
sentant une région d’écoulement de fluide a l'inté-
rieur de la deuxiéme portion du sujet et de traiter par
un traitement de flux couleur adaptatif les seules
deuxiémes données de flux, de sorte que les don-
nées de flux couleur représentent seulement la ré-
gion d’écoulement de fluide a l'intérieur de la deuxie-
me portion du sujet.
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