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(57) ABSTRACT

Embodiments of the present invention relate to a Time Gain
Compenstaion (TGC) feature in an ultrasound device using a
touchpad or similar device, which eliminates the need for
mechanical potentiometers. The touchpad is segmented into
one or more rows, wherein each row is mapped to a corre-
sponding depth of an image. In order to set a required TGC
gain setting of a particular depth of the image, a user moves
his/her finger across the face of the touchpad such that the
desired gain curve can be set. Finer adjustments can be done
by moving the finger in the desired horizontal area of the
touchpad. The mapping of the effective depths is indicated by
horizontal lines on the touchpad as well as on the screen.

9 Claims, 5 Drawing Sheets
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1
ULTRASOUND DEVICE AND METHOD
THEREOF

BACKGROUND OF THE INVENTION

Embodiments of the present invention relate to a medical
device. Further, the embodiments of the present invention
relate to an ultrasound device comprising a touchpad seg-
mented into one or more rows or similar kind of touchpad
devices.

Traditional potentiometers present in existing ultrasound
devices are vulnerable to liquid, dust, and gel ingress. An
example of an existing ultrasound device, as illustrated in
FIG. 1A, uses functionality of a trackball and Time Gain
Compensation (TGC) potentiometers resulting in high cost
and a complex system. With traditional TGC implementa-
tions, the number of regions that can be controlled is limited
by the number of potentiometers. It’s very hard to implement
and memorize several different TGC settings for different
applications without physically moving the mechanical
potentiometers in the existing ultrasound systems.

Hence, there exists a need for an ultrasound device that
overcomes the drawbacks of the existing systems and also
improves the implementation of TGC functionality corre-
sponding to different applications to provide more accurate
adjustments of an ultrasound image as per the requirement by
auser.

BRIEF DESCRIPTION OF THE INVENTION

An ultrasound device comprising an input unit and a dis-
play unit is described herein. In an embodiment, the input unit
comprising a touchpad with multi-touch support segmented
into at least one row. Each row is mapped to a corresponding
depth of an image formed based on echoed signals of an
object, and received through an ultrasound probe. The touch-
pad enables or facilitates a user to adjust a gain of the image
using a Time Gain Compensation (TGC) function imple-
mented in a processor associated with the ultrasound device.
The display unit comprising at least one predetermined mark-
ing corresponding to at least one row which is segmented on
the touch pad. The marking indicates corresponding depth of
the image being adjusted by the user using at least one row of
the touchpad.

In another embodiment, a method of processing an image
using an ultrasound device is disclosed. The method com-
prises receiving echoed signals of an object through an ultra-
sound probe by a processor, forming an image based on the
echoed signals of the object, computing depths of the image
before displaying on a display unit by the processor, and
mapping the depths of the image to one or more correspond-
ing rows formed on a touchpad. The touchpad facilitates a
user to adjust gain the image using a Time Gain Compensa-
tion function implemented in the processor.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention are set forth with
particularity in the appended claims. The disclosure itself,
together with further features and attended advantages, will
become apparent from consideration of the following
detailed description, taken in conjunction with the accompa-
nying drawings. One or more embodiments of the present
disclosure are now described, by way of example only, with
reference to the accompanied drawings wherein like refer-
ence numerals represent like elements and in which:
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FIG. 1A illustrates a block diagram of an existing ultra-
sound device comprising potentiometers to implement Time
Gain Compensation (TGC) function according to an embodi-
ment of the present invention;

FIG. 1B illustrates a block diagram of an ultrasound device
comprising a touchpad used to implement Time Gain Com-
pensation (TGC) function in accordance with an embodiment
of the present disclosure;

FIG. 1C shows an exemplary display unit showing image
displayed on the display unit;

FIG. 1D depicts an exemplary touchpad used to set Time
Gain Compensation (TGC) gain settings of the image dis-
played on the display unit in accordance with an embodiment
of the present invention;

FIG. 1E depicts an exemplary touchpad used to set Time
Gain Compensation (TGC) gain settings of the image dis-
played on the display unit in accordance with an embodiment
of the present invention; and

FIG. 2 illustrates exemplary logical steps used to map the
depths of the image on the display unit and to adjust the TGC
gain curves of the image in accordance with an embodiment
of the present invention.

The figures depict embodiments of the invention for pur-
poses of illustration only. One skilled in the art will readily
recognize from the following description that alternative
embodiments of the structures and methods illustrated herein
may be employed without departing from the principles of the
disclosure described herein.

DETAILED DESCRIPTION OF THE INVENTION

The foregoing has broadly outlined the features and tech-
nical advantages of the present invention in order that the
detailed description of the disclosure that follows may be
better understood. Additional features and advantages of the
disclosure will be described hereinafter which support the
claims of the disclosure. It should be appreciated by those
skilled in the art that the conception and specific embodiment
disclosed may be readily utilized as a basis for modifying or
designing other structures for carrying out the same purposes
of the present invention. It should also be realized by those
skilled in the art that such equivalent constructions do not
depart from the spirit and scope of the disclosure as set forth
in the appended claims. The novel features which are believed
to be characteristic of the disclosure, both as to its organiza-
tion and method of operation, together with further objects
and advantages will be better understood from the following
description when considered in connection with the accom-
panying figures. It is to be expressly understood, however,
that each of the figures is provided for the purpose of illus-
tration and description only and is not intended as a definition
of the limits of the present disclosure.

An ultrasound device is disclosed as an embodiment of the
present invention. The ultrasound device comprises an input
unit and a display unit. The input unit comprises a touchpad.
The touchpad is segmented into one or more rows. Each row
is mapped to a corresponding depth of an image formed based
on echoed signals of an object received through an ultrasound
probe. The touchpad facilitates a user to adjust gain of the
image using a Time Gain Compensation (TGC) function
implemented in a processor associated with the ultrasound
device. The display unit comprises at least one predetermined
marking corresponding to one or more rows segmented on the
touchpad. These markings on the display unit indicate corre-
sponding depths of the image being adjusted by the user using
the one or more rows of the touchpad. The predetermined
depths of the displayed image are in the range of approxi-
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mately 1 centimeter to 30 centimeters. Here, the depths of the
image are a representation of the received echoed signals on
the display unit. More particularly, when the electric signals
encounter a material or human body with a different density
(acoustic impedance), part of the signals is reflected back to
the probe and is detected as an echo. The time it takes for the
echo to travel back to the probe is measured and used to
calculate the depth of the tissue interface causing the echo.
Therefore, the depths of the image are the density of the
electric signals reflected from the human body.

However, the different depths of the human body can be
measured depending on the different frequencies of the elec-
tric signals transmitted to the human body. The depth of the
image involves adjustment of the gain of the image to be
adjusted by implementing TGC settings. Specifically, the
TGC settings rely upon the gains of the image being adjusted
selectively at different depths. This adjustment may accom-
modate both close and far afield on some portables. This
compensates for distortion caused by superficial tissue. The
adjustments are most effective when examining an area.
When examining relatively small specific structures such as,
for example, a shoulder, adjustment of the overall gain is
usually sufficient. If the gain of the image is brightness, which
is adjusted by implementing TGC settings, a finger is moved
across the touchpad using multi-touch to adjust the brightness
of the image. The gain of the desired depth of the image is
adjusted by sliding at least a finger or a stylus across (e.g.
horizontally) on the row of the touchpad, mapped corre-
spondingly to the desired depth of the image implementing
the TGC settings.

A method of processing an image using an ultrasound
device is disclosed as an embodiment of the present inven-
tion. The method comprises receiving echoed signals of an
object through an ultrasound probe by a processor and form-
ing an image based on echoed signals of the object. The object
is selected from at least one of a human body and an animal
body. Then, depths of the image before displaying on a dis-
play unit are computed by the processor. After computing the
depth(s) of the image, the computed depth(s) of the image
is/are mapped to one or more corresponding rows formed on
the touchpad. The rows of the touchpad facilitate a user to
adjust gain of the image using a Time Gain Compensation
(TGC) function which is implemented in the processor. The
gain of the image is adjusted by moving at least one of a finger
and a stylus in a predefined direction on the touchpad. The
shape of the applied TGC curve is displayed next to the image
for reference which helps the user to adjust the depth(s) of the
displayed image.

FIG. 1B illustrates a block diagram of an ultrasound device
comprising an ultrasound probe 104, input unit 108 and dis-
play unit 112 to implement the TGC function according to an
embodiment of the invention.

In FIG. 1B, the ultrasound probe 104 sends signals to the
object 102 and receives echoed ultrasound signals from the
object 102. The object 102 is selected from at least one of a
human body and animal body. The echoed signals are pro-
cessed by the processor 114 of the ultrasound device 106. The
processed signals form the image and each depth of the image
is mapped to the touchpad 110 and to the display unit 112. The
touchpad 110 is used by the user (using a finger or stylus) to
change the TGC gain curve of the image on the display umt
112. The input given by the user on the touchpad 110 is read
by the processor 114 and the input is processed accordingly.
The display unit 112 displays the image.

FIG. 1C shows an exemplary image with each depth dis-
played on the corresponding rows of a display unit 112
according to an embodiment of the present invention. The
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display unit 112, as shown in FIG. 1C, has one or more
markings. For example, in FIG. 1C, these markings are num-
bered from marking 1 to marking 4. However, different types
of markings or indicators can be provided on the display umt
112 to indicate the depth of the image.

In an embodiment, graphs corresponding to gain curves are
on the display unit 112. Each of these markings corresponds
to respective depths of the image. These depths are computed
by the processor 114 of the ultrasound device when echoed
signals of the object 102 are received by the probe 104. The
depths of the image are adjusted by the user using the touch-
pad 110. With the help of the touchpad 110, the user can
modify the depths of the image on the display unit 112.
Further, a highlight can be made next to each marking to show
that the particular depth of the image is being adjusted by the
user. The highlight may include, but is not limited to, a color
dot, a star, and an arrow. In an embodiment an audio member
operable as a speaker is provided with the ultrasound device.
A pre-recorded audio message can be played through the
speaker to indicate particular depth of the image is being
adjusted by the user.

FIG. 1D and FIG. 1E depict an exemplary touchpad 110
used to set Time Gain Compensation (TGC) gain settings of
the image displayed on the display unit 112 according to an
embodiment of the present invention. The touchpad 110 is
segmented into one or more horizontal rows corresponding to
the depths of the image. The segmentation may be a virtual
segmentation. In other words, the touchpad 110 is segmented
in terms of pixels. A touchpad 110 is made up of pixels, and
hence a predetermined number of pixels arranged in a row
and selected in a segment line is drawn at the end of each row
to differentiate individual depths of the image. For an
example, number of pixels in the range of approximately 300
to 600 is selected to create each row on the touchpad 110.
Further, number of pixels in each row can be varied based on
the requirement and quality of the image. Since the leverage
is given in selecting the number of pixels in each row, more
number of rows can be created in the touchpad 110. This
facilitates in accommodating more number of rows in a single
touchpad 110. This type of arrangement eliminates the
restriction posed in existing systems, which make use of
mechanical potentiometers to adjust the depth(s) of the
image. Thus, the number of depths of the image displayed is
restricted in existing ultrasound devices as the number of
potentiometers. In existing systems, the number of depths of
the image to be displayed on the display screen is restricted to
12 or less. Alteratively, embodiments of the present inven-
tion display more than 12 depths of the image. Particularly,
depths of the displayed image are approximately 1 centimeter
to 30 centimeters. Since, touchpad 110 is used instead of
mechanical potentiometers, this would result in increased
resolution and helps in performing granular level adjustments
on particular depth of the displayed image.

As further illustrated in FIG. 1D and FIG. 1E, each row of
the touchpad 110 corresponds to respective depths of the
image. For example, these rows are numbered in series from
row 1 to row 4. The segmented rows on the touchpad 110 are
used by the user to adjust the gain curves of the image dis-
played on the display unit 112. To adjust the gain curve, the
user slides a finger or a stylus on the rows of the touchpad 110.
Basically, the touchpad 110 is used to adjust the TGC settings
of the image displayed on the display unit 112. The markings
on the display unit 112 and rows of the touchpad 110 coincide
with each other based on the depths of the image computed by
the processor 114. For example, if the user desires to modify
the depth of the image corresponding to marking 1, then the
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user slides row one (1) of the touchpad 110 to modify the
depth of the image on the marking 1 of the display unit 112.

Referring back to FIG. 1D, if the brightness of the image is
to be modified, then the gain curve shape of the image is
manipulated by moving a finger or stylus across the touchpad
using multi-touch. This modifies the TGC profile settings
implemented for the image to be displayed onthe correspond-
ing markings of the display unit 112.

Referring back to FIG. 1E, if the user wants to perform
finer adjustments on the displayed image, then the user needs
to slide the associated row corresponding to the image depth
required to be adjusted using a finger or a stylus.

FIG. 2 illustrates exemplary logical steps used to map the
depths of the image on the display unit 112 and to adjust the
TGC gain curves of the image according to an embodiment of
the present invention. FIG. 2 illustrates a method of process-
ing an image using an ultrasound device. At step 202, the
echoed signals of an object 102 are received by a processor
114 through an ultrasound probe 104. An image, before being
displayed, is processed based on the echoed signals received
by the ultrasound probe 104. The mapping of the image to the
corresponding markings of the display unit 112 and to the
corresponding segmented rows of the touchpad 110, as
described at step 208, is achieved when the depths of the
image are computed by the processor 114 at step 206. The
rows of the touchpad facilitate a user to adjust gain of the
image using the Time Gain Compensation (TGC) function
which is being implemented in the processor 114. The gain of
the image is adjusted by moving at least a finger or a stylus in
a predefined direction on the touchpad, which is achieved at
step 210. The shape of the applied TGC curve is displayed
next to the image for reference which helps the user to adjust
the depths of the displayed image.

In an embodiment, markings correspond to one or more
rows segmented on the touchpad indicating corresponding
depths of the image being adjusted by the user using the one
or more rows of the touchpad.

The touchpad 110 of an embodiment of the present inven-
tion combines the functionality of a trackball and TGC poten-
tiometers functionality used in traditional ultrasound scan-
ners; hence, a cost advantage and system simplification is
obtained.

In an embodiment, the touchpad 110 can be controlled
using software. The number of regions is not limited and
hence provides users with more accurate adjustments if
needed.

In an embodiment, it is possible to memorize (pre-set)
several different TGC settings for different applications by
the processor 114 using a touchpad having one or more rows
(sliders) and display unit 112 having markings corresponding
to depths of the image.

In an embodiment, the touchpad 110 is able to automati-
cally remap and create any number of sliders, have memory
settings of TGC, and draw any desired TGC curve shape itself
to implement the desired gain variation. Commercially, it
provides product differentiation, simplification, low cost and
ability to build systems for harsh conditions.

An embodiment of the present invention allows implemen-
tation of TGC functionality on a separate touch screen or
touch screen attached to monitor.

An ultrasound device to implement Time Gain Compensa-
tion (TGC) is disclosed as an embodiment of the present
invention. The ultrasound device comprises an input unit and
a display unit. The input unit comprises a touchpad. The
touchpad is segmented into one or more rows, wherein each
row is mapped to a corresponding depth of an image which is
formed based on echoed signals of an object received through
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an ultrasound probe. The one or more rows on the touchpad
enables a user to adjust gain of the image using Time Gain
Compensation (TGC) functionality implemented in a proces-
sor associated with the ultrasound device. The display unit
comprises at least one predetermined marking corresponding
to one or more rows segmented on the touchpad. The at least
one marking on the display unit indicates a corresponding
depth of the image being adjusted by the user using the one or
more rows of the touchpad.

A method of processing an image using ultrasound device
is also disclosed as an embodiment of the present invention.
The method comprises receiving echoed signals of an object
through an ultrasound probe by a processor and forming an
image based on echoed signals of the object. Then, depths of
the image before displaying on a display unit are computed by
the processor. The computed depths of the image are mapped
to one or more corresponding rows formed on a touchpad.
This touchpad enables a user to adjust gain of the image using
Time Gain Compensation (TGC) function implemented in
the processor.

This written description uses examples to disclose embodi-
ments of the invention, including the best mode, and also to
enable any person skilled in the art to practice the invention,
including making and using any devices or systems and pet-
forming any incorporated methods. The patentable scope of
embodiments of the invention is defined by the claims, and
may include other examples that occur to those skilled in the
art. Such other examples are intended to be within the scope
ofthe claims if they have structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal languages of the claims.

With respect to the use of substantially any plural and/or
singular terms herein, those having skill in the art can trans-
late from the plural to the singular and/or from the singular to
the plural as is appropriate to the context and/or application.
The various singular/plural permutations may be expressly
set forth herein for sake of clarity.

While various aspects and embodiments have been dis-
closed herein, other aspects and embodiments will be appar-
ent to those skilled in the art. The various aspects and embodi-
ments disclosed herein are for purposes of illustration and are
not intended to be limiting, with the true scope and spirit
being indicated by the following claims.

What is claimed is:

1. An ultrasound device comprising:

an input unit comprising a touchpad with multi-touch sup-

port segmented into at least one row, wherein each row is
mapped to a corresponding depth of an image formed
based on echoed signals of an object received through an
ultrasound probe, and wherein the touchpad enables a
user to adjust gain of the image using a Time Gain
Compensation (TGC) function implemented in a pro-
cessor associated with the ultrasound device; and

a display unit comprising at least one predetermined mark-

ing corresponding to at least one row segmented on the
touchpad, wherein the at least one predetermined mark-
ing indicates a corresponding depth of the image being
adjusted by the user using at least one row of the touch-
pad.

2. The ultrasound device as in claim 1, wherein the depth of
the displayed image is about 1 centimeter to about 30 centi-
meters.

3. The ultrasound device as in claim 1, wherein the gain of
the image is brightness, wherein the brightness is manipu-
lated as per a gain curve shape indicated by a finger placed
across the touchpad with multi-touch support.
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4. The ultrasound device as in claim 1, wherein the gain of
a desired depth of the image is adjusted by sliding at least one
of a finger and a stylus horizontally across the row of the
touchpad mapped with the corresponding desired depth of the
image.

S%The ultrasound device as in claim 1, wherein the object
is selected from at least one of a human body and an animal
body.

6. A method of processing an image using an ultrasound
device, the method comprising:

receiving an echoed signal of an object through an ultra-

sound probe by a processor and forming an image based
on the echoed signals of the object;

computing depths of the image before displaying on a

display unit by the processor;

mapping the depths of the image to one or more corre-

sponding rows formed on a touchpad, each row mapped
to a corresponding depth of the image formed based on
echoed signals of the object received through the ultra-
sound probe; and

10
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adjusting the gain of the image using a Time Gain Com-
pensation (TGC) function implemented in the processor
by moving at least one of a finger and a stylus in a
predefined direction on the touchpad, mapped corre-
spondingly to a desired depth of the image.

7. The method as in claim 6, wherein the depth of the
displayed image is about 1 centimeter to about 30 centime-
ters.

8. The method as in claim 6, wherein a shape of an applied
TGC curve is displayed next to the image for reference.

9. The method of claim 6, wherein the display unit com-
prises at least one predetermined marking corresponding to at
least one of the one or more rows formed on the touchpad,
wherein the at least one predetermined marking indicates a
corresponding depth of the image being adjusted by a user
using at least one of the one or more rows of the touchpad.
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