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Description

[0001] The present invention relates to a time-gain controlling method and apparatus, recording medium and ultrasonic
imaging apparatus, and particularly to a method and apparatus for controlling the time gain for echo reception, a medium
recorded with a program for causing a computer to implement such a time-gain controlling function, and an ultrasonic
imaging apparatus comprising such a time-gain controlling apparatus.
[0002] An ultrasonic imaging apparatus scans the interior of an object to be imaged; receives echoes; and produces
a B-mode image corresponding to the intensity of the echoes for display.
[0003] In receiving the echoes, time-gain control (TGC) is performed. The TGC controls the gain for the echo reception
depending upon the echo return time, i.e., the depth of the reflection point of an echo, to correct the brightness of the
B-mode image so that the brightness is prevented from decreasing as the depth increases.
[0004] A time-gain curve of the TGC, i.e., a curved line representing the relationship between the depth of an echo
reflection point and the gain, can be manually set by the user.
[0005] The manual setting device is configured with a slide volume for gain setting. A plurality of the slide volumes
are provided in combination and each slide volume is assigned a gain setting function for a different depth.
[0006] Such a manual setting device, however, requires a large space for the plurality of slide volumes in an operating
section of the ultrasonic imaging apparatus. If the number of slide volumes is decreased to save space, the precision
of the TGC is reduced due to a decrease in the number of points for controlling the time gain curve.
[0007] In US-A-6,063,030 there is described an apparatus and method for time-gain controlling echo reception in an
ultrasonic imaging apparatus, generally in accordance with the preamble of claim 1 hereof.
[0008] It is therefore an object of the present invention to provide a method and apparatus for performing precise time-
gain control using a small manual setting device, a medium recorded with a program for causing a computer to implement
such a time-gain controlling function, and an ultrasonic imaging apparatus comprising such a time-gain controlling
apparatus.
[0009] According to a first aspect of the present invention, there is provided a time-gain controlling method for controlling
a time gain for echo reception, comprising the steps of:

defining one of two-dimensional coordinates of a position on a surface of a tablet pointer which an external object
touches as a coordinate on a time axis, and defining the other as a coordinate on a gain axis; and
controlling the time gain based on said two-dimensional coordinates,

characterized in that said control is performed by:

selectively switching among:

a mode in which the gain is determined depending upon the value of a coordinate on said gain axis;
a mode in which the gain is increased corresponding to a coordinate on one side with respect to a reference
coordinate on said gain axis, and the gain is decreased corresponding to a coordinate on the other side; and
a mode in which the gain is determined depending upon the value of a coordinate between a second reference
coordinate on said gain axis and a third reference coordinate on said gain axis having a larger value than said
second reference coordinate, the gain is decreased corresponding to a coordinate having a value equal to or
less than said second reference coordinate, and the gain is increased corresponding to a coordinate having a
value equal to or greater than said third reference coordinate.

[0010] According to a second aspect of the invention, a time-gain controlling apparatus for controlling a time gain for
echo reception, comprises:

a tablet pointer;
coordinate translating means for defining one of two-dimensional coordinates of a position on a surface of said tablet
pointer which an external object touches as a coordinate on a time axis, and defining the other as a coordinate on
a gain axis; and
controlling means for controlling the time gain based on said two-dimensional coordinates, characterized in that
said controlling means performs the control by selectively switching among:

a mode in which the gain is determined depending upon the value of a coordinate on said gain axis;
a mode in which the gain is increased corresponding to a coordinate on one side with respect to a reference
coordinate on said gain axis, and the gain is decreased corresponding to a coordinate on the other side; and
a mode in which the gain is determined depending upon the value of a coordinate between a second reference
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coordinate on said gain axis and a third reference coordinate on said gain axis having a larger value than said
second reference coordinate, the gain is decreased corresponding to a coordinate having a value equal to or
less than said second reference coordinate, and the gain is increased corresponding to a coordinate having a
value equal to or greater than said third reference coordinate.

[0011] According to a third aspect of the invention, an ultrasonic imaging apparatus comprises:

ultrasound transmitting means for transmitting ultrasound,
echo receiving means for receiving echoes of said transmitted ultrasound,
time-gain controlling means for controlling a time gain for said reception,
image producing means for producing an image based on echo signals subjected to said time-gain control, and
display means for displaying said produced image,

wherein said time-gain controlling means is a time-gain controlling apparatus in accordance with the previous paragraph.
[0012] According to a fourth aspect of the invention, there is provided a recording medium recorded in a computer-
readable manner with a program for causing a computer to implement the functions of:

in controlling a time gain for echo reception, defining one of two-dimensional coordinates of a position on a surface
of a tablet pointer which an external object touches as a coordinate on a time axis, and defining the other as a
coordinate on a gain axis; and
controlling the time gain based on said two-dimensional coordinates, characterized in that said control is performed
by:

selectively switching among:

a mode in which the gain is determined depending upon the value of a coordinate on said gain axis;
a mode in which the gain is increased corresponding to a coordinate on one side with respect to a reference
coordinate on said gain axis, and the gain is decreased corresponding to a coordinate on the other side; and
a mode in which the gain is determined depending upon the value of a coordinate between a second
reference coordinate on said gain axis and a third reference coordinate on said gain axis having a larger
value than said second reference coordinate, the gain is decreased corresponding to a coordinate having
a value equal to or less than said second reference coordinate, and the gain is increased corresponding
to a coordinate having a value equal to or greater than said third reference coordinate.

[0013] According to the invention in the aforementioned aspects, one of two-dimensional coordinates of a position on
a surface of a tablet pointer which an external object touches is defined as a coordinate on a time axis and the other as
a coordinate on a gain axis, and the time-gain is controlled based on the two-dimensional coordinates; and therefore
precise time-gain control can be achieved using a small manual setting device.
[0014] As described above in detail, the present invention can provide a method and apparatus for performing precise
time-gain control using a small manual setting device, a medium recorded with a program for causing a computer to
implement such a time-gain controlling function, and an ultrasonic imaging apparatus comprising such a time-gain
controlling apparatus.
[0015] Further objects and advantages of the present invention will be apparent from the following description of the
preferred embodiments of the invention as illustrated in the accompanying drawings, in which:

Fig. 1 is a block diagram of an apparatus in accordance with one embodiment of the present invention.

Fig. 2 is a block diagram of a transceiver section in the apparatus shown in Fig. 1.

Fig. 3 is a conceptual diagram of a scan by the transceiver section shown in Fig. 2.

Fig. 4 is a conceptual diagram of a scan by the transceiver section shown in Fig. 2.

Fig. 5 is a conceptual diagram of a scan by the transceiver section shown in Fig. 2.

Fig. 6 is a block diagram of a B-mode processing section in the apparatus shown in Fig. 1.

Fig. 7 is a block diagram of a Doppler processing section in the apparatus shown in Fig. 1.
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Fig. 8 is a block diagram of an image processing section in the apparatus shown in Fig. 1.

Fig. 9 is a block diagram of a control section in the apparatus shown in Fig. 1.

Fig. 10 is a schematic diagram showing an example of a screen on a display section in the apparatus shown in Fig. 1.

Fin 11 is a schematic diagram showing the physical configuration of an apparatus in accordance with one embodiment
of the present invention.

Fig. 12 is a schematic diagram showing part of the physical configuration of an apparatus in accordance with one
embodiment of the present invention.

Fig. 13 is a schematic diagram showing the physical configuration of an apparatus in accordance with one embod-
iment of the present invention.

Fig. 14 is a schematic diagram showing the physical configuration of an apparatus in accordance with one embod-
iment of the present invention.

Fig. 15 shows a two-dimensional space in a tablet pointer.

Fig. 16 is a flow chart of the operation of an apparatus in accordance with one embodiment of the present invention.

Fig. 17 shows a time-gain curve.

Fig. 18 is a flow chart of the operation of the apparatus in accordance with one embodiment of the present invention.

Fig. 19 shows a two-dimensional space in the tablet pointer.

Fig. 20 shows a time-gain curve.

Fig. 21 is a graph showing the gain change rate.

Fig. 22 is a flow chart of the operation of the apparatus in accordance with one embodiment of the present invention.

Fig. 23 shows a two-dimensional space in the tablet pointer.

Fig. 24 shows a time-gain curve.

Fig. 25 is a flow chart of the operation of the apparatus in accordance with one embodiment of the present invention.

[0016] Several embodiments of the present invention will now be described in detail with reference to the accompanying
drawings. It should be noted that the present invention is not limited to the embodiments. Fig. 1 shows a block diagram
of an ultrasonic imaging apparatus, which is an embodiment of the present invention. The configuration of the apparatus
represents an embodiment of the apparatus in accordance with the present invention. The operation of the apparatus
represents an embodiment of the method in accordance with the present invention.
[0017] As shown in Fig. 1, the present apparatus has an ultrasonic probe 2. The ultrasonic probe 2 has an array of
ultrasonic transducers (not shown). The individual ultrasonic transducers are made from a piezoelectric material such
as PZT (lead zirconate titanate [Pb-Zr-Ti]) ceramic. The ultrasonic probe 2 is used abutted against an object 4 by a user.
[0018] The ultrasonic probe 2 is connected to a transceiver section 6. The transceiver section 6 supplies driving signals
to the ultrasonic probe 2 to transmit ultrasound. It also receives echo signals caught by the ultrasonic probe 2. A portion
consisting of the ultrasonic probe 2 and the transceiver section 6 is an embodiment of the ultrasound transmitting means
of the present invention. It is also an embodiment of the echo receiving means of the present invention.
[0019] Fig. 2 shows a block diagram of the transceiver section 6. As shown, the transceiver section 6 has a transmission
timing generating unit 602. The transmission timing generating unit 602 periodically generates a transmission timing
signal, and inputs the signal to a transmission beamformer 604. The periodic cycle for the transmission timing signal is
controlled by a control section 18, which will be described later.
[0020] The transmission beamformer 604 is for performing beamforming for the transmission, involving generating a
beamforming signal for forming an ultrasonic beam in a certain direction based on the transmission timing signal. The
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beamforming signal consists of a plurality of driving signals that are given respective time differences corresponding to
the direction. The beamforming is controlled by the control section 18, which will be described later. The transmission
beamformer 604 inputs the transmission beamforming signal to a transmission/reception switching unit 606.
[0021] The transmission/reception switching unit 606 inputs the beamforming signal to the ultrasonic transducer array.
A plurality of ultrasonic transducers that constitute a transmission aperture in the ultrasonic transducer array generate
ultrasound having respective phase differences corresponding to the time differences in the driving signals. By wavefront
synthesis of the ultrasound, a ultrasonic beam is formed along an acoustic line in a certain direction.
[0022] The transmission/reception switching unit 606 is connected with a reception beamformer 610. The transmission/
reception switching unit 606 inputs the echo signals caught by a reception aperture in the ultrasonic transducer array to
the reception beamformer 610. The reception beamformer 610 is for performing beamforming for the reception corre-
sponding to an acoustic line for the transmission, involving imparting time differences to a plurality of received echoes
to adjust their phases, and then adding the echoes to form an echo received signal along an acoustic line in a certain
direction. The reception beamforming is controlled by the control section 18, which will be described later.
[0023] The transmission of the ultrasonic beam is repeated at predefined time intervals according to the transmission
timing signal generated by the transmission timing generating unit 602. Synchronously with the timing, the transmission
beamformer 604 and the reception beamformer 610 change the direction of the acoustic line by a predefined amount.
Thus, the interior of the object 4 is sequentially scanned by the acoustic line.
[0024] The transceiver section 6 having such a configuration performs a scan as exemplarily shown in Fig. 3. Specif-
ically, a fan-shaped two-dimensional region 206 is scanned in the θ-direction by an acoustic line 202 extending from an
emission point 200 in the z-direction, and a so-called sector scan is carried out.
[0025] When the transmission and reception apertures are formed using part of the ultrasonic transducer array, a
scan as exemplarily shown in Fig. 4 can be performed by sequentially shifting the apertures along the array. Specifically,
a rectangular two-dimensional region 206 is scanned in the x-direction by translating an acoustic line 202, which emanates
from an emission point 200 in the z-direction, along a linear trajectory 204, and a so-called linear scan is carried out.
[0026] It will be easily recognized that when the ultrasonic transducer array is a so-called convex array, which is formed
along an arc protruding in the direction of ultrasound transmission, a partial fan-shaped two-dimensional region 206 can
be scanned in the θ-direction by performing an acoustic line scan similar to that for the linear scan and moving an
emission point 200 of an acoustic line 202 along an arc-like trajectory 204, as exemplarily shown in Fig. 5, and a so-
called convex scan is carried out.
[0027] The transceiver section 6 is connected to a B-mode processing section 10 and a Doppler processing section
12. The echo received signal for each acoustic line output from the transceiver section 6 is input to the B-mode processing
section 10 and the Doppler processing section 12.
[0028] The B-mode processing section 10 is for generating B-mode image data. The B-mode processing section 10
comprises a logarithmic amplifying unit 102, an envelope detecting unit 104, and a TGC (time-gain control) unit 106, as
shown in Fig. 6.
[0029] The B-mode processing section 10 logarithmically amplifies the echo received signal at the logarithmic ampli-
fying unit 102; detects its envelope at the envelope detecting unit 104; performs time-gain control at the TGC unit 106
to obtain a signal indicating the intensity of the echo at each reflection point on an acoustic line, i.e., an A-scope signal;
and generates B-mode image data using the amplitude of the A-scope signal at each instant as the brightness. A time-
gain curve for use by the TGC unit 106 to perform the time-gain control is supplied by the control section 18.
[0030] The Doppler processing section 12 is for generating Doppler image data. The Doppler image data includes
flow velocity data, variance data and power data, which will be described below.
[0031] As shown in Fig. 7, the Doppler processing section 12 comprises a quadrature detecting unit 120, an MTI
(moving target indication) filter 122, an autocorrelation calculating unit 124, an average flow velocity calculating unit 126,
a variance calculating unit 128 and a power calculating unit 130.
[0032] The Doppler processing section 12 quadrature-detects the echo received signal at the quadrature detecting
unit 120, and MTI-processes the signal at the MTI filter 122 to obtain the Doppler shift in the echo signal. Moreover, it
also performs an autocorrelation calculation on the output signal from the MTI filter 122 at the autocorrelation calculating
unit 124; calculates an average flow velocity V from the result of the autocorrelation calculation at the average flow
velocity calculating unit 126; calculates a variance T of the flow velocity from the result of the autocorrelation calculation
at the variance calculating unit 128; and calculates a power PW of the Doppler signal from the result of the autocorrelation
calculation at the power calculating unit 130. The average flow velocity will sometimes be referred to simply as the flow
velocity hereinbelow. Moreover, the variance of the flow velocity will sometimes be referred to simply as the variance,
and the power of the Doppler signal simply as the power hereinbelow.
[0033] The Doppler processing section 12 gives data representing the flow velocity V, variance T and power PW of
an echo source moving inside the object 4 for each acoustic line. The data represents the flow velocity, variance and
power at each point (pixel) on an acoustic line. The flow velocity is obtained as a component in an acoustic line direction,
and a direction approaching the ultrasonic probe 2 and a direction going away from the ultrasonic probe 2 are distin-
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guished.
[0034] The B-mode processing section 10 and the Doppler processing section 12 are connected to an image processing
section 14. The image processing section 14 produces a B-mode image and a Doppler image based on respective data
supplied from the B-mode processing section 10 and the Doppler processing section 12. The image processing section
14 is an embodiment of the image producing means of the present invention.
[0035] The image processing section 14 comprises a central processing unit (CPU) 140, as shown in Fig. 8. The CPU
140 is connected with a main memory 144, an external memory 146, a control section interface 148, an input data
memory 152, a digital scan converter (DSC) 154, an image memory 156 and a display memory 158 via a bus 142.
[0036] The external memory 146 stores programs executed by the CPU 140. It also stores several kinds of data for
use by the CPU 140 in executing the programs.
[0037] The CPU 140 carries out predefined image processing by loading a program from the external memory 146
into the main memory 144 for execution. The CPU 140 communicates control signals with the control section 18, which
will be described later, via the control section interface 148 in the course of the program execution.
[0038] The B-mode image data and the Doppler image data for each acoustic line supplied from the B-mode processing
section 10 and the Doppler processing section 12 are stored in the input data memory 152. The data in the input data
memory 152 are scan-converted at the DSC 154 and stored in the image memory 156. The data in the image memory
156 are output to a display section 16 via the display memory 158.
[0039] The image processing section 14 is connected with a display section 16. The display section 16 is an embodiment
of the display means of the present invention. The display section 16 is supplied with image data from the image
processing section 14, and displays an image based on the image data. The display section 16 comprises a graphic
display or the like capable of displaying a color image.
[0040] The transceiver section 6, B-mode processing section 10, Doppler processing section 12, image processing
section 14 and display section 16 are connected with the control section 18. The control section 18 supplies control
signals to these sections for controlling their operation. The control section 18 is supplied with several kinds of notification
signals from the controlled sections. The B-mode operation and the Doppler mode operation are executed under control
of the control section 18.
[0041] The control section 18 is connected with an operating section 20. The operating section 20 is operated by the
user, and the section 20 inputs appropriate instructions and information to the control section 18. The operating section
20 comprises, for example, a keyboard, pointing device and other operating devices. The operating section 20 contains
a manual setting device for time-gain control, which will be described later.
[0042] The control section 18 comprises a CPU 180, as shown in Fig. 9. The CPU 180 is connected with a main
memory 184, an external memory 186, an operating section interface 188, a transceiver section interface 190, a B-mode
processing section interface 192, a Doppler processing section interface 194, an image processing section interface
196 and a display section interface 198 via a bus 182.
[0043] The external memory 186 stores programs executed by the CPU 180. It also stores several kinds of data for
use by the CPU 180 in executing the programs.
[0044] The CPU 180 carries out predefined control by loading a program from the external memory 186 into the main
memory 184 for execution. The program stored in the external memory 186 also causes the CPU 180 to implement
time-gain adjusting control, which will be described later. The CPU 180 communicates control signals with the transceiver
section 6 via the transceiver section interface 190 in the course of the program execution.
[0045] Now the imaging operation of the present apparatus will be described. The user abuts the ultrasonic probe 2
against a desired portion on the object 4, and operates the operating section 20 for performing imaging operation in, for
example, a B-mode and a Doppler mode combined. Thus, B-mode imaging and Doppler mode imaging are performed
in a time-sharing manner under control of the control section 18. Specifically, a combined scan in the B-mode and the
Doppler mode is performed at a rate of, for example, a scan in the B-mode performed once every so many scans in the
Doppler mode.
[0046] In the B-mode, the transceiver section 6 scans the interior of the object 4 sequentially for every acoustic line
and receives an echo each time through the ultrasonic probe 2. The B-mode processing section 10 logarithmically
amplifies the echo received signal supplied from the transceiver section 6 at the logarithmic amplifying unit 102; envelope-
detects the signal at the envelope detecting unit 104; performs TGC at the TGC unit 106 to determine an A-scope signal;
and generates B-mode image data for each acoustic line based on the A-scope signal.
[0047] The image processing section 14 stores the B-mode image data for each acoustic line supplied from the B-
mode processing section 10 in the input data memory 152. Thus, an acoustic line data space for the B-mode image
data is formed in the input data memory 152.
[0048] In the Doppler mode, the transceiver section 6 scans the interior of the object 4 sequentially for every acoustic
line and receives an echo each time through the ultrasonic probe 2. In the scanning, the ultrasound transmission and
echo reception are performed a plurality of times per acoustic line.
[0049] The Doppler processing section 12 quadrature-detects the echo received signal at the quadrature detecting



EP 1 219 972 B1

7

5

10

15

20

25

30

35

40

45

50

55

unit 120; MTI-processes the signal at the MTI filter 122; calculates an autocorrelation at the autocorrelation calculating
unit 124; calculates a flow velocity V from the result of the autocorrelation calculation at the flow velocity calculating unit
126; calculates a variance T at the variance calculating unit 128; and calculates a power PW at the power calculating
unit 130. These calculated values constitute data representing the velocity, variance and power of an echo source for
each acoustic line and for each pixel.
[0050] The image processing section 14 stores the Doppler image data for each acoustic line and for each pixel
supplied from the Doppler processing section 12 into the input data memory 152. Thus, an acoustic line data space is
formed for the Doppler image data in the input data memory 152.
[0051] The CPU 140 scan-converts the B-mode image data and the Doppler image data in the input data memory
152 at the DSC 154, and writes the scan-converted data into the image memory 156.
[0052] In writing the data, the Doppler image data are written as flow velocity distribution image data in which the flow
velocity V and the variance T are combined, power Doppler image data employing the power PW or power Doppler
image data with variance in which the power PW and the variance T are combined, and variance image data employing
the variance T.
[0053] The CPU 140 writes the B-mode image data and the Doppler image data into separate regions. Then, images
based on the B-mode image data and the Doppler image data are displayed on the display section 16.
[0054] A B-mode image represents a cross-sectional image of an internal tissue in an acoustic line scan plane. A flow
velocity distribution image of color Doppler images represents a two-dimensional distribution of the flow velocity of the
echo source. In this image, the display color is differentiated depending upon the flow direction; the brightness of the
display color is differentiated depending upon the flow velocity; and the purity of the display color is varied by increasing
the amount of a certain color to be mixed depending upon the variance.
[0055] A power Doppler image represents a two-dimensional distribution of the power of the Doppler signal. The image
indicates the location of a moving echo source. The brightness of the display color for the image corresponds to the
power. If the variance is combined with the power, the purity of the display color is varied by increasing the amount of
a certain color to be mixed depending upon the variance.
[0056] A variance image represents a two-dimensional distribution of the variance value. This image also indicates
the location of a moving echo source. The brightness of the display color corresponds to the magnitude of the variance.
[0057] In displaying these images on the display section 16, each image is superimposed on the B-mode image at
the display memory 158 to display a composite image on the display section 16. Thus, a color Doppler image that
distinctly indicates a position relationship relative to the internal tissue can be observed.
[0058] Fig. 10 schematically shows an example of a screen displaying such images. As shown, a B-mode image 162
is displayed on a screen 160, which image is captured by a sector scan. Over the B-mode image 162 is displayed a
color Doppler image 164. It should be noted that the color Doppler image 164 is represented by a boundary of a display
area.
[0059] A region of interest (ROI) 168 is defined in the B-mode image 162, and measurement cursors 172 and 174 are
displayed at two positions on the outline of the ROI 168. The ROI 168 can be freely drawn by the user employing the
pointing device. Similarly, the measurement cursors 172 and 174 can be freely moved by the user via the pointing device.
[0060] In the marginal space of the screen 160 are displayed a gray scale 176 that measures the tone of the B-mode
image 162, and a user comment 178.
[0061] Fig. 11 schematically shows the physical configuration of a body of the ultrasonic imaging apparatus. As shown,
the present apparatus is comprised of an imaging apparatus 101 and a support apparatus 501. The imaging apparatus
101 has basic ultrasonic imaging functions among the functions of the present apparatus. The support apparatus 501
has functions for supporting the imaging apparatus 101 to extend the functions of the imaging apparatus 101.
[0062] With respect to the present apparatus, front and rear, right and left, and upper and lower directions are defined
by arrows shown in Fig. 11. The imaging apparatus 101 is constructed by joining a generally box-shaped body 201 with
a generally planar panel 301 via a hinge 401. The hinge 401 is provided between the upper portion of the rear end of
the body 201 and the lower end portion of the panel 301.
[0063] The panel 301 can rotate relative to the body 201 around the hinge 401. The hinge 401 has a moderate frictional
resistance to allow the panel 301 to be fixed at an arbitrary rotation angle.
[0064] When the panel 301 is rotated counterclockwise to the maximum degree in the drawing, the panel 301 can be
turned down on the upper surface of the body 201 as shown in Fig. 12. This condition will be sometimes referred to as
the folded condition of the imaging apparatus 101 hereinbelow. A rear surface of the body 201, which is hidden in the
drawing, is provided with a connector for connecting an ultrasonic probe.
[0065] The upper surface of the body 201 is configured as an operating section 211 of the present apparatus. The
operating section 211 corresponds to the operating section 20 shown in Fig. 1. The operating section 211 has a keyboard
213 and a tablet pointer 215. The tablet pointer 215 is an embodiment of the tablet pointer of the present invention. The
tablet pointer 215 is provided with a pair of click buttons 217.
[0066] The tablet pointer 215 has a structure and function common to those used as a pointing device in notebook
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PC’s (personal computers) and the like. Specifically, it has a surface which the user can touch with a fingertip or an
appropriate dedicated tool such as a stylus, and generates two-dimensional coordinates of a position on the surface
which the user touches. The generated two-dimensional coordinates are input to the control section 18. The user’s
fingertip, the dedicated tool or the like is an embodiment of the external object that touches the surface of the tablet
pointer 215.
[0067] In the present apparatus, the tablet pointer 215 is employed not only as an ordinary pointing device, but also
as an operating tool for the user to set a time-gain curve for the TGC. The setting of the time-gain curve using the tablet
pointer 215 will be described later.
[0068] A front surface of the panel 301 is configured as a display section 311. The display section 311 corresponds
to the display section 16 shown in Fig. 1. The display section 311 has an image display device 313 and a pair of sound
output devices 315. For the image display device 313, a flat panel display, such as, for example, an LCD (liquid crystal
display), is employed. For the sound output devices 315, speakers, for example, are employed.
[0069] The support apparatus 501 has a generally box-shaped outer shape. The upper surface of the support apparatus
501 has a shape adapted to the lower surface of the imaging apparatus 101. The imaging apparatus 101 is mounted
over the support apparatus 501.
[0070] The imaging apparatus 101 is removable with respect to the support apparatus 501. Therefore, the imaging
apparatus 101 can be removed from the support apparatus 501 and folded as shown in Fig. 12 for carrying.
[0071] The imaging apparatus 101 has a configuration such that it can perform basic ultrasonic imaging by itself. Thus,
the ultrasonic imaging can be performed at a site to which the imaging apparatus 101 is carried. When the imaging
apparatus 101 is used with the support apparatus 501 attached, precise imaging and so forth can be performed by
employing the extended functions of the support apparatus 501. The support apparatus 501 is stationarily installed in a
scan room or the like, and when precise imaging is to be performed, the imaging apparatus 101 is used with the support
apparatus 501 attached in the scan room.
[0072] Fig. 13 shows the condition when the imaging apparatus 101 is removed from the support apparatus 501. As
shown, the support apparatus 501 has a connector 561 on its upper surface, or a top portion 551. The connector 561
protrudes in the upper direction.
[0073] On the lower surface of the imaging apparatus 101 is provided a receptor 121 corresponding to the connector
561, which will be described below, and the connector 561 and the receptor 121 are electrically and mechanically joined
when the imaging apparatus 101 is mounted over the support apparatus 501.
[0074] Fig. 14 schematically shows the joined condition of the connector 561 and the receptor 121. As shown, the
receptor 121 is concave so as to receive the connector 561. The engagement between the receptor 121 and the connector
561 forms the mechanical joint of the imaging apparatus 101 and the support apparatus 501.
[0075] The connector 561 has a concave portion 563 extending inward from the tip to the base of the connector 561,
and the receptor 121 has a protruding portion 123 protruding from the bottom to the entrance of the receptor 121. The
protruding portion 123 can be fitted with the concave portion 563. The outer surface of the protruding portion 123 and
the inner surface of the concave portion 563 are each provided with a plurality of electric contacts correspondingly, and
contact between the corresponding electric contacts forms the electrical joint of the imaging apparatus 101 and the
support apparatus 501.
[0076] Setting of a time-gain curve employing the tablet pointer 215 will now be described. The setting of a time-gain
curve is carried out by manipulation of the tablet pointer 215 by the user and the operation of the CPU 180 in the control
section 18 based upon the manipulation.
[0077] A portion consisting of the tablet pointer 215, control section 18 and TGC unit 106 is an embodiment of the
time-gain controlling apparatus of the present invention. The configuration of the apparatus represents an embodiment
of the apparatus in accordance with the present invention. The operation of the apparatus represents an embodiment
of the method in accordance with the present invention.
[0078] Fig. 15 shows a two-dimensional coordinate space formed by the tablet pointer 215. The two-dimensional
coordinate space has two coordinate axes x and y that are perpendicular to each other. When the user touches the
surface of the tablet pointer 215 with the fingertip or the like, two-dimensional coordinates (i, j) of the position which the
user touches are input to the CPU 180.
[0079] In a mode for setting a time-gain curve, the CPU 180 translates the x coordinate i of the input two-dimensional
coordinates (i, j) as a coordinate on a gain axis, and y coordinate j as a coordinate on a time axis. Then, the CPU 180
determines a gain Gj at the position j on the time axis based on the coordinate i on the gain axis. The CPU 180 is an
embodiment of the coordinate translating means of the present invention. It is also an embodiment of the controlling
means of the present invention.
[0080] Fig. 16 shows a flow chart of an example of the time-gain controlling operation. The flow chart represents the
operation of the CPU 180. Similarly, flow charts which will be shown later also represent the operation of the CPU 180.
In Step 1 shown in Fig. 16, a decision is made as to whether coordinates are input. If coordinates are input, a gain at
the position j on the time-axis is determined in Step 3 using the following equation: 
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wherein k is a constant.
[0081] While the input of the coordinates is continued, such gain setting is continuously performed. Thus, if the user
draws a desired time-gain curve on the surface of the tablet pointer 215 with the fingertip or the like, a time-gain curve
as drawn is set, as exemplarily shown in Fig. 17.
[0082] The resolution of the time-gain curve in the gain axis direction and in the time axis direction are determined by
the coordinate resolution of the tablet pointer 215. Since the tablet pointer generally has very high coordinate resolution,
the time-gain curve has very high resolution both in the gain axis direction and in the time axis direction. Thus, a precise
time-gain curve can be set.
[0083] Such setting of the time-gain curve, or time-gain control, is preferably performed while displaying a B-mode
image being captured on the display section 16. Since the brightness distribution of a B-mode image in the depth direction
is determined by the TGC based on the time-gain curve, the time-gain control can be performed as the user is verifying
its effect by observing an actual image.
[0084] At the same time, the time-gain curve is preferably displayed on part of the display section 16, in that the setting
of the time-gain curve is made easier. It should be noted that it is necessary to display the time-gain curve on the display
section 16 when the setting of the time-gain curve is performed separately from imaging. This is true also in the operations
which will be described later.
[0085] The time-gain curve may be rewritten any number of times until an image with desired brightness distribution
is obtained. Thus, a time-gain curve as desired can be easily obtained. The preceding time-gain control will be sometimes
referred as position-type time-gain control in this specification.
[0086] Fig. 18 shows a flow chart of another example of the time-gain control operation. As shown, in Step 5, a decision
is made as to whether coordinates are input. If coordinates are input, a region to which a coordinate i belongs is determined.
[0087] The two-dimensional space is previously divided into two regions A and B bounded by a coordinate X1 on the
x-axis, as exemplarily shown in Fig. 19. It should be noted that such division is logical division and this does not mean
that the surface of the tablet pointer 215 is physically divided. The coordinate X1 is an embodiment of the reference
coordinate of the present invention.
[0088] The coordinate X1 is, for example, a coordinate of the center of the x-axis. The region A is a region to which
a coordinate having a value larger than the coordinate X1 belongs. The region B is a region to which a coordinate having
a value smaller than the coordinate X1 belongs.
[0089] If the coordinates of the position which the user touches with the fingertip or the like are (i, j), the coordinates
belong to the region A. In this case, the gain Gj is increased in Step 9. While the input of the coordinates (i, j) is continued,
this operation is continued.
[0090] Thus, as exemplarily shown in Fig. 20, the initial setting of the time gain indicated by a solid line has an increased
gain centered on a portion corresponding to the y-coordinate j as indicated by a dot-dash line.
[0091] The increased portion of the gain has a spread in the time axis direction. The width of the spread increases
with an increase in the gain. The gain distributes within the width of the spread to have a peak at the center j. The
distribution curve is, for example, a Gaussian distribution curve; however, it is not limited to the Gaussian distribution
curve but may be any appropriate distribution curve.
[0092] If the coordinates of the position which the user touches with the fingertip or the like are (i’, j’), the coordinates
belong to the region B. In this case, the gain Gj’ is decreased in Step 11. While the input of the coordinates (i’, j’) is
continued, this operation is continued.
[0093] Thus, as exemplarily shown in Fig. 20, the initial setting of the time gain indicated by the solid line has a
decreased gain centered on a portion corresponding to the y-coordinate j’ as indicated by a dot-dash line.
[0094] The decreased portion of the gain also has a spread in the time axis direction. The width of the spread increases
with a decrease in the gain. The spread is allowed to affect other portions at which the gain has been already adjusted.
The gain distributes within the width of the spread to have a peak at the center j’. The distribution curve is, for example,
a Gaussian distribution curve; however, it is not limited to the Gaussian distribution curve but may be any appropriate
distribution curve.
[0095] Such time-gain control is also preferably performed while displaying an image on the display section 16.
[0096] A desired position in the time-gain curve that has been set can thus be arbitrarily changed. The change rate
of the gain is a constant rate S regardless of the value of the coordinate i both in the increase and in the decrease, as
exemplarily shown as "Rate 1" in Fig. 21. However, the rate is zero at the coordinate X1.
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[0097] The change rate of the gain may be varied depending upon the value of the coordinate i both in the increase
and in the decrease, as exemplarily shown as "Rate 2" in Fig. 21. Specifically, when the difference from the coordinate
X1 is small, the rate is decreased; and the rate increases with the increase in the difference. In this case, the user can
vary the change rate of the gain by selecting the position on the surface of the tablet pointer 215 to be touched with the
fingertip or the like, thereby making the adjustment of the gain curve easy.
[0098] The preceding time-gain control will be referred to as rate-type time-gain control in this specification. Moreover,
the time-gain control by Rate 1 will be referred to as rate1-type time-gain control; and the time-gain control by Rate 2
as rate2-type time-gain control.
[0099] Fig. 22 shows a flow chart of still another example of the time-gain control operation. In this operation, the
operations shown in Figs. 16 and 18 are combined. As shown, a decision is made as to whether coordinates are input
in Step 13. If coordinates are input, a region to which the coordinate i belongs is determined in Step 15.
[0100] The two-dimensional space is previously divided into three regions C, D and E bounded by coordinates X2
and X3 on the x-axis, as exemplarily shown in Fig. 23. It should be noted that such division is logical division and this
does not mean that the surface of the tablet pointer 215 is physically divided. The coordinate X2 is an embodiment of
the second reference coordinate of the present invention. The coordinate X3 is an embodiment of the third reference
coordinate of the present invention.
[0101] The coordinate X2 is nearer to the origin than the center of the x-axis is. The coordinate X3 is farther from the
origin than the center of the x-axis is. The region C is a region to which a coordinate having a value between the
coordinates X2 and X3 belongs. The region D is a region to which a coordinate having a value greater than the coordinate
X3 belongs. The region E is a region to which a coordinate having a value less than the coordinate X2 belongs.
[0102] If the coordinates of the position which the user touches with the fingertip or the like are (i, j), the coordinates
belong to the region C. In this case, the gain Gj at the position j on the time axis is determined by Eq. (1) above in Step 17.
[0103] If the coordinates of the position which the user touches with the fingertip or the like are (i’, j’), the coordinates
belong to the region D. In this case, the gain Gj’ is increased in Step 19. While the input of the coordinates (i’, j’) is
continued, this operation is continued.
[0104] If the coordinates of the position which the user touches with the fingertip or the like are (i", j"), the coordinates
belong to the region E. In this case, the gain Gj" is decreased in Step 21. While the input of the coordinates (i", j") is
continued, this operation is continued.
[0105] Thus, as exemplarily shown in Fig. 24, a time-gain curve indicated by a solid line can be set by manual drawing,
and also the gain can be increased centered on a portion corresponding to the y-coordinate j’ and decreased centered
on a portion corresponding to the y-coordinate j", as indicated by a dot-dash line. In other words, setting of a time-gain
curve by manual drawing and fine adjustment of the time-gain curve can be achieved. Again, such time-gain control is
preferably performed while displaying an image on the display section 16.
[0106] The aforementioned time-gain control of the position type, rate1 type, rate2 type and combination type may be
appropriately switched according to a condition. A flow chart of the operation in this case is shown in Fig. 25. As shown,
a control mode is determined in Step 23. If the position type is selected, the position-type time-gain control as shown in
Fig. 16 is performed in Step 25; if the rate1 type is selected, the rate-type time-gain control as shown in Fig. 18 is
performed at Rate 1 in Step 27; if the rate2 type is selected, the rate-type time-gain control as show in Fig. 18 is performed
at Rate 2 in Step 29; and if the combination type is selected, the combination-type time-gain control as shown in Fig.
22 is performed in Step 31.
[0107] As described above, a tablet pointer is employed for the manual setting by the user in the time-gain control in
the present apparatus. The space needed for installing the tablet pointer is as small as 70 mm x 50 mm x 5 mm. The
space is much smaller than the conventional manual setting section provided with a plurality of slide volumes. Moreover,
in spite of such a small size, a precise time gain can be set in the gain axis direction and in the time axis direction, as
described above.
[0108] Accordingly, such a tablet pointer is suitable for a TGC manual setting device for a portable ultrasonic imaging
apparatus that is small and light, as exemplarily shown in Fig. 12. Moreover, it will be easily recognized that the tablet
pointer is also suitable not only for such a small and light ultrasonic imaging apparatus but for a TGC manual setting
device in a medium or large ultrasonic imaging apparatus.
[0109] While the present invention has been described with reference to an example of receiving ultrasonic echoes,
the time-gain control is not limited to the ultrasonic echoes but may be generally applied to reception of echoes of other
types of waves, such as electric waves. The technical scope of the present invention encompasses such applications.
[0110] A program for causing a computer to implement such a time-gain control function as described above is recorded
on a recording medium in a computer-readable manner. For the recording medium, for example, any one of a magnetic
recording medium, an optical recording medium, a magnetooptical recording medium and any other appropriate type of
recording medium is employed. The recording medium may be a semiconductor storage medium. A storage medium is
synonymous with a recording medium in the present specification.
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Claims

1. A time-gain controlling method for controlling a time gain for echo reception, comprising the steps of:

defining one of two-dimensional coordinates of a position on a surface of a tablet pointer (215) which an external
object touches as a coordinate on a time axis, and defining the other as a coordinate on a gain axis; and
controlling the time gain based on said two-dimensional coordinates, characterized in that said control is
performed by:

selectively switching among:

a mode in which the gain is determined depending upon the value of a coordinate on said gain axis;
a mode in which the gain is increased corresponding to a coordinate on one side with respect to a
reference coordinate on said gain axis, and the gain is decreased corresponding to a coordinate on
the other side; and

a mode in which the gain is determined depending upon the value of a coordinate between a second reference
coordinate on said gain axis and a third reference coordinate on said gain axis having a larger value than said
second reference coordinate, the gain is decreased corresponding to a coordinate having a value equal to or
less than said second reference coordinate, and the gain is increased corresponding to a coordinate having a
value equal to or greater than said third reference coordinate.

2. A time-gain controlling apparatus (106) for controlling a time gain for echo reception, comprising:

a tablet pointer (215),
coordinate translating means (180) for defining one of two-dimensional coordinates of a position on a surface
of said tablet pointer which an external object touches as a coordinate on a time axis, and defining the other as
a coordinate on a gain axis; and
controlling means (180) for controlling the time gain based on said two-dimensional coordinates, characterized
in that:

said controlling means performs the control by selectively switching among;
a mode in which the gain is determined depending upon the value of a coordinate on said gain axis;
a mode in which the gain is increased corresponding to a coordinate on one side with respect to a reference
coordinate on said gain axis, and the gain is decreased corresponding to a coordinate on the other side; and
a mode in which the gain is determined depending upon the value of a coordinate between a second
reference coordinate on said gain axis and a third reference coordinate on said gain axis having a larger
value than said second reference coordinate, the gain is decreased corresponding to a coordinate having
a value equal to or less than said second reference coordinate, and the gain is increased corresponding
to a coordinate having a value equal to or greater than said third reference coordinate.

3. An ultrasonic imaging apparatus comprising:

ultrasound transmitting means (2, 6) for transmitting ultrasound,
echo receiving means (2, 6) for receiving echoes of said transmitted ultrasound,
time-gain controlling means (106) for controlling a time gain for said reception,
image producing means (14) for producing an image based on echo signals subjected to said time-gain control,
and
display means (16) for displaying said produced image,

wherein said time-gain controlling means is a time-gain controlling apparatus in accordance with claim 2.

4. A recording medium (186) recorded in a computer-readable manner with a program for causing a computer to
implement the functions of:

in controlling a time gain for echo reception, defining one of two-dimensional coordinates of a position on a
surface of a tablet pointer (215) which an external object touches as a coordinate on a time axis, and defining
the other as a coordinate on a gain axis; and
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controlling the time gain based on said two-dimensional coordinates,

characterized in that:

said control is performed by:

selectively switching among:

a mode in which the gain is determined depending upon the value of a coordinate on said gain axis;
a mode in which the gain is increased corresponding to a coordinate on one side with respect to a
reference coordinate on said gain axis, and the gain is decreased corresponding to a coordinate on
the other side; and
a mode in which the gain is determined depending upon the value of a coordinate between a second
reference coordinate on said gain axis and a third reference coordinate on said gain axis having a
larger value than said second reference coordinate, the gain is decreased corresponding to a coordinate
having a value equal to or less than said second reference coordinate, and the gain is increased
corresponding to a coordinate having a value equal to or greater than said third reference coordinate.

Patentansprüche

1. Verfahren zur zeitabhängigen Verstärkungsregelung für die Regelung der zeitabhängigen Verstärkung beim Echo-
empfang, die folgenden Schritte umfassend:

Definition einer von zwei Koordinatenrichtungen einer Position auf einer Oberfläche eines Zeigertableaus (215),
die von einem externen Objekt als Koordinate auf einer Zeitachse berührt wird, und Definition der anderen
Koordinatenrichtung als eine Koordinate auf einer Verstärkungsachse; und
Regelung der zeitabhängigen Verstärkung auf der Grundlage der zwei Koordinaten, dadurch gekennzeichnet,
dass die Regelung durchgeführt wird durch:

das selektive Umschalten zwischen:

einem Modus, in dem die Verstärkung in Abhängigkeit vom Wert einer Koordinate auf der Verstär-
kungsachse bestimmt wird;
einem Modus, in dem der Wert entsprechend einer Koordinate auf einer Seite in Bezug auf eine Re-
ferenzkoordinate auf der Verstärkungsachse erhöht und die Verstärkung entsprechend einer Koordi-
nate auf der anderen Seite gemindert wird;
und einem Modus, in dem die Verstärkung in Abhängigkeit vom Wert einer Koordinate zwischen einer
zweiten Referenzkoordinate auf der Verstärkerachse und einer dritten Referenzkoordinate auf der
Verstärkerachse, die einen höheren Wert hat als die zweite Referenzkoordinate, bestimmt wird, die
Verstärkung entsprechend einer Koordinate gemindert wird, die einen Wert hat, der gleich oder niedriger
dem der zweiten Referenzkoordinate ist, und die Verstärkung entsprechend einer Koordinate erhöht
wird, die einen Wert hat, der gleich oder höher dem der dritten Referenzkoordinate ist.

2. Gerät zur zeitabhängigen Verstärkungsregelung (106) für die Regelung einer zeitabhängigen Verstärkung beim
Echoempfang, umfassend:

ein Zeigertableau (215)[MSOffice1],
eine Koordinatenübersetzungsvorrichtung (180) zur Definition einer von zwei Koordinatenrichtungen einer Po-
sition auf der Oberfläche des Zeigertableaus, die von einem externen Objekt als Koordinate einer Zeitachse
berührt wird, und Definition der anderen Koordinatenrichtung als Koordinate auf einer Verstärkungsachse; und
eine Regelungsvorrichtung (180) zur Regelung der zeitabhängigen Verstärkung auf der Grundlage der zweidi-
mensionalen Koordinaten, dadurch gekennzeichnet, dass:

die Regelungsvorrichtung die Regelung durchführt, indem sie selektiv umschaltet zwischen:

einem Modus, in dem die Verstärkung in Abhängigkeit vom Wert einer Koordinate auf der Verstär-
kungsachse bestimmt wird;
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einem Modus, in dem die Verstärkung entsprechend einer Koordinate auf einer Seite in Bezug auf eine
Referenzkoordinate auf der Verstärkerachse erhöht wird, und die Verstärkung entsprechend einer
Koordinate auf der anderen Seite gesenkt wird; und
einem Modus, in dem die Verstärkung in Abhängigkeit vom Wert einer Koordinate zwischen einer
zweiten Referenzkoordinate auf der Verstärkungsachse und einer dritten Referenzkoordinate auf der
Verstärkungsachse, welche einen höheren Wert als die zweite Referenzkoordinate hat, bestimmt wird,
die Verstärkung entsprechend einer Koordinate gemindert wird, die einen Wert hat, der gleich oder
niedriger dem der zweiten Referenzkoordinate ist, und die Verstärkung entsprechend einer Koordinate
erhöht wird, die einen Wert hat, der gleich oder größer dem Wert der dritten Referenzkoordinate ist.

3. Ultraschall-Bildgebungsgerät, umfassend:

eine Ultraschallübertragungsvorrichtung (2, 6) zur Übertragung von Ultraschall,
eine Echoempfangsvorrichtung (2, 6) zum Empfangen von Echos vom übertragenen Ultraschall,
eine Vorrichtung für die zeitabhängige Verstärkungsregelung (106) zur Regelung einer zeitabhängigen Ver-
stärkung bei diesem Empfang,
eine Bilderzeugungsvorrichtung (14) zur Erzeugung eines Bildes auf der Grundlage von Echosignalen (14), die
der zeitabhängigen Verstärkungsregelung unterworfen sind, und
eine Anzeigevorrichtung (16) zum Anzeigen des erzeugten Bildes,

wobei es sich bei der Vorrichtung zur zeitabhängigen Verstärkungsregelung um ein Gerät zur zeitabhängigen Ver-
stärkungsregelung gemäß Anspruch 2 handelt.

4. Aufzeichnungsmedium (186), auf welchem in computerlesbarer Form ein Programm aufgezeichnet ist, welches
bewirkt, dass ein Computer die folgenden Funktionen implementiert:

Definition einer von zwei Koordinatenrichtungen einer Position auf einer Oberfläche eines Zeigertableaus (215),
die von einem externen Objekt als eine Koordinate auf einer Zeitachse berührt wird, und Definition der anderen
Koordinatenrichtung als eine Koordinate auf einer Verstärkungsachse im Zuge der Regelung einer zeitabhän-
gigen Verstärkung bei einem Echoempfang; und
Regelung der zeitabhängigen Verstärkung auf der Grundlage der zweidimensionalen Koordinaten, dadurch
gekennzeichnet,
dass die Regelung durchführt wird durch:

das selektive Umschalten zwischen:

einem Modus, in dem die Verstärkung in Abhängigkeit vom Wert einer Koordinate auf der Verstär-
kungsachse bestimmt wird;
einem Modus, in dem der Wert entsprechend einer Koordinate auf einer Seite in Bezug auf eine Re-
ferenzkoordinate auf der Verstärkungsachse erhöht wird, und die Verstärkung entsprechend einer
Koordinate auf der anderen Seite gemindert wird; und
einem Modus, in dem die Verstärkung in Abhängigkeit vom Wert einer Koordinate zwischen einer
zweiten Referenzkoordinate auf der Verstärkerachse und einer dritten Referenzkoordinate auf der
Verstärkerachse, welche einen höheren Wert hat als die zweite Referenzkoordinate, bestimmt wird,
die Verstärkung entsprechend einer Koordinate gemindert wird, die einen Wert hat, der gleich oder
niedriger dem der zweiten Referenzkoordinate ist, und die Verstärkung entsprechend einer Koordinate
erhöht wird, die einen Wert hat, der gleich oder höher dem der dritten Referenzkoordinate ist.

Revendications

1. Procédé de commande de gain de temps pour commander un gain de temps lors d’une réception d’écho, comprenant
les étapes suivantes :

définir une coordonnée parmi des coordonnées bidimensionnelles d’une position sur une surface d’un pointeur
(215) de tablette qu’un objet externe touche en tant que coordonnée sur un axe de temps, et définir l’autre
coordonnée en tant que coordonnée sur un axe de gain ; et
commander le gain de temps en fonction desdites coordonnées bidimensionnelles, caractérisé en ce que
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ladite commande est exécutée en :

commutant de façon sélective parmi :

un mode dans lequel le gain est déterminé en fonction de la valeur d’une coordonnée sur ledit axe de
gain ;
un mode dans lequel le gain est augmenté conformément à une coordonnée sur un côté par rapport
à une coordonnée de référence sur ledit axe de gain, et le gain est diminué conformément à une
coordonnée sur l’autre côté ; et
un mode dans lequel le gain est déterminé en fonction de la valeur d’une coordonnée entre une deuxiè-
me coordonnée de référence sur ledit axe de gain et une troisième coordonnée de référence sur ledit
axe de gain ayant une plus grande valeur que ladite deuxième coordonnée de référence, le gain est
diminué conformément à une coordonnée ayant une valeur égale ou inférieure à la deuxième coor-
donnée de référence, et le gain est augmenté conformément à une coordonnée ayant une valeur égale
ou supérieure à ladite troisième coordonnée de référence.

2. Appareil (106) de commande de gain de temps pour commander un gain de temps lors d’une réception d’écho,
comprenant :

un pointeur (215) de tablette,
un moyen (180) de translation de coordonnées pour définir une coordonnée parmi des coordonnées bidimen-
sionnelles d’une position sur une surface dudit pointeur de tablette qu’un objet externe touche en tant que
coordonnée sur un axe de temps, et pour définir l’autre coordonnée en tant que coordonnée sur un axe de gain ; et
un moyen (180) de commande pour commander le gain de temps en fonction desdites coordonnées bidimen-
sionnelles, caractérisé en ce que :

ledit moyen de commande exécute la commande en commutant de façon sélective parmi :

un mode dans lequel le gain est déterminé en fonction de la valeur d’une coordonnée sur ledit axe de
gain ;
un mode dans lequel le gain est augmenté conformément à une coordonnée sur un côté par rapport
à une coordonnée de référence sur ledit axe de gain, et le gain est diminué conformément à une
coordonnée sur l’autre côté ; et
un mode dans lequel le gain est déterminé en fonction de la valeur d’une coordonnée entre une deuxiè-
me coordonnée de référence sur ledit axe de gain et une troisième coordonnée de référence sur ledit
axe de gain ayant une plus grande valeur que ladite deuxième coordonnée de référence, le gain est
diminué conformément à une coordonnée ayant une valeur égale ou inférieure à ladite deuxième
coordonnée de référence, et le gain est augmenté conformément à une coordonnée ayant une valeur
égale ou supérieure à ladite troisième coordonnée de référence.

3. Appareil d’imagerie ultrasonore comprenant :

un moyen (2, 6) de transmission ultrasonore pour transmettre un ultrason,
un moyen (2, 6) de réception d’écho pour recevoir des échos dudit ultrason transmis,
un moyen (106) de commande de gain de temps pour commander un gain de temps pour ladite réception,
un moyen (14) de production d’image pour produire une image en fonction de signaux d’écho soumis à ladite
commande de gain de temps, et
un moyen (16) d’affichage pour afficher ladite image produite,

dans lequel ledit moyen de commande de gain de temps est un appareil de commande de gain de temps confor-
mément à la revendication 2.

4. Support (186) d’enregistrement enregistré d’une façon lisible par un ordinateur doté d’un programme pour amener
l’ordinateur à exécuter les fonctions suivantes :

commander un gain de temps pour un réception d’écho, définir une coordonnée parmi des coordonnées bidi-
mensionnelles d’une position sur une surface d’un pointeur (215) de tablette qu’un objet externe touche en tant
que coordonnée sur un axe de temps, et définir l’autre coordonnée en tant que coordonnée sur un axe de gain ; et
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commander le gain de temps en fonction desdites coordonnées bidimensionnelles, caractérisé en ce que :

ladite commande est exécutée en :

commutant de façon sélective parmi :

un mode dans lequel le gain est déterminé en fonction de la valeur d’une coordonnée sur ledit axe
de gain ;
un mode dans lequel le gain est augmenté conformément à une coordonnée sur un côté par rapport
à une coordonnée de référence sur ledit axe de gain, et le gain est diminué conformément à une
coordonnée sur l’autre côté ; et
un mode dans lequel le gain est déterminé en fonction de la valeur d’une coordonnée entre une
deuxième coordonnée de référence sur ledit axe de gain et une troisième coordonnée de référence
sur ledit axe de gain ayant une plus grande valeur que la deuxième coordonnée de référence, le
gain est diminué conformément à une coordonnée ayant une valeur égale ou inférieure à ladite
deuxième coordonnée de référence, et le gain est augmenté conformément à une coordonnée
ayant une valeur égale ou supérieure à ladite troisième coordonnée de référence.
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