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Ultrasound 1Imaging System With A Multi-Mode Touch Screen Interface

BACKGROUND

[001] The present disclosure relates generally to medical imaging systems such as ultrasound
imaging systems. Ultrasound imaging systems, such as cart-based ultrasound systems, typically
include a user interface which operates in conjunction with a display to provide medical images
from signals transmitted and received via a transducer probe. Often the user interface includes one
or more manual controls. In addition, ultrasound imaging systems frequently include touch screens
as a way of displaying secondary menus and controls to the clinician during a patient exam. Such
touch screens may be configurable per application. However, touch screens in commercially
available systems may have shortcomings in particular relating to ergonomics and usability. In
additions, clinicians may require additional flexibility in the ultrasound menus available to them.

Improvements of the user interface of ultrasound systems may thus be desirable.

SUMMARY OF THE INVENTION

[002] An ultrasound imaging system according to the present disclosure may include a movable
base and a control panel supported by the movable base. The control panel may include a plurality
of manual controls provided on a support surface and a touch control panel movably coupled to the
support surface. The touch control panel may include a touch display configured to provide a
touch-sensitive user interface. The touch control panel may be movable between a plurality of
positions at which the touch display is at different angles relative to the support surface. The touch
display may be configured to automatically change a user interface provided on the touch display
responsive to movement of the touch display to any of the plurality of positions.

[003] An ultrasound imaging system according to further examples herein may include a
movable base and a control panel supported by the movable base. The control panel may include a
support surface and a touch control panel movably coupled to the support surface. The touch
control panel may include a first touch display on a first side of the touch control panel and a
second touch display on a second side of the touch control panel opposite the first side. The touch
control panel may be pivotable between a first position at which the touch control panel is at a first
angle relative to the support surface and a second position in which the touch control panel is at a
second angle relative to the support surface smaller than the first angle, the first and second touch

displays configured to provide respective first and second user interfaces responsive to pivoting of
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the touch control panel to the first and second position, respectively. In some examples, the first
position may correspond to an ¢levated position in which the first touch display is accessible and
the second position may correspond to a lowered position in which the second touch display is
accessible. In some examples, the first touch display may be inaccessible in the lowered position.
The ultrasound imaging system may further include a transducer probe removably coupled to the
base.

[004] A method of operating an ultrasound imaging system according to some examples herein
may include displaying a first default user interface on a touch display of an ultrasound imaging
system when the touch display is in a first position relative to a manual control panel of the
ultrasound imaging system, wherein the first default user interface includes one or more touch-
sensitive areas on the touch display associated with a first mode of operation. The method may
further include moving the touch display to a second position relative to the manual control panel
and automatically displaying a second default user interface on the touch display responsive to the
moving the touch display to the second position, the second default user interface associated with a

second mode of operation different from the first mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[005] FIG. 1 is a block diagram of an imaging system according to embodiments of the present
disclosure.
[006] FIG. 2 is a view of an ultrasound imaging system which may include a multi-mode touch

screen interface according to examples of the present disclosure.

[007] FIG. 3 is a block diagram of an imaging system according to further examples of the
present disclosure.

[008[ FIG. 4A and 4B are simplified views of a control panel of an ultrasound imaging system
illustrating a touch control panel movable between first and second positions.

[009] FIG. 5 is a flow diagram of one process which may be performed with ultrasound systems
in accordance with the present disclosure.

[010] FIG. 6 is a table illustrating examples of user-configurable settings for ultrasound systems

in accordance with the present disclosure.
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[011] FIG. 7A and 7B are simplified views of a control panel with a movable touch screen
interface illustrated in one of a plurality of positions and illustrating example default user interfaces
that may be provided in the illustrated position.

[012] FIG. 8 is a flow diagram of another process which may be performed with ultrasound
systems in accordance with the present disclosure.

[013] FIG. 9 is a simplified view of a control panel illustrating aspects of wireless data transfer

via a multi-mode touch screen interface according to the present disclosure.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[014] The following description of certain exemplary embodiments is merely exemplary in
nature and is in no way intended to limit the invention or its applications or uses. In the following
detailed description of embodiments of the present systems and methods, reference is made to the
accompanying drawings which form a part hereof, and in which are shown by way of illustration
specific embodiments in which the described systems and methods may be practiced. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
presently disclosed systems and methods, and it is to be understood that other embodiments may be
utilized and that structural and logical changes may be made without departing from the spirit and
scope of the present system. Moreover, for the purpose of clarity, detailed descriptions of certain
features will not be discussed when they would be apparent to those with skill in the art so as not to
obscure the description of the present system. The following detailed description is therefore not to
be taken in a limiting sense, and the scope of the present system is defined only by the appended
claims.

[015] In one embodiment there is provided a medical imaging system (e.g., an ultrasound
imaging system system) with a multi-mode touch screen interface. Methods for operating an
ultrasound imaging system which include such multi-mode touch screen interfaces may improve
the ergonomics and usability of the imagining system. As noted above, ultrasound imaging systems
frequently include touch-sensitive displays (also referred to as touch displays or touch screens) as a
way of displaying secondary menus and controls to the clinician. Such touch screens may have the
benefit of providing a user interface which is configurable per application (e.g., for a particular
clinical use of the system, such as cardiovascular, obstetrical, or others). However, the usability
and ergonomics of touch screens which are positioned, for example, in an elevated (e.g., inclined

position) may be suboptimal for the clinical user during some operations. At such elevated (e.g.,
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inclined) position, the touch screen may be farther away from the user which may require the user
to operate the touch screen with extended arm(s) and/or awkwardly angled wrists. Thus, during
some operations, such as typing, it may be ergonomically preferable to position the touch screen at
a lowered position (e.g., generally horizontal or slightly downwardly inclined) and/or a position
which places the touch screen closer to the user as compared to the elevated position typical for
touch screens of commercially available ultrasound systems. One solution may be to include
multiple touch-sensitive displays at predetermined locations, each pre-configured to perform
specific functions or present a preset user interface. However, such configuration would increase
the size of the system, which may be undesirable particularly for movable (e.g., cart-based)
ultrasound systems. The present disclosure describes a compact solution in which an ultrasound
imaging system is provided with a multi-mode touch screen interface. The touch screen interface
may be provided on one or more touch-sensitive display which may be movable between two or
more preferred positions. The multi-mode touch screen interface may be configured to display a
different user-configurable default user interface at each of the preferred positions, which may
enable the user to switch between operations seamlessly and with minimal effort. In addition, by
providing a plurality of default user interfaces, the user may not need to interrupt a workflow that
has been initiated on a first touch display to access additional functions. The user may be able to
switch to another function via the second or additional user interfaces without having to end the
first workflow, which may provide significant increase in efficiency.

[016] As noted, multi-mode touch screen interfaces according to the present disclosure may be
implemented using a single touch display or a plurality of touch displays as will be further
described. The panel may be moved or articulated in a manner to allow given one of the touch
displays to be positioned in a first elevated position and the same or another one of the touch
displays to be positioned in a second lowered position. In the lowered position, the touch display
may provide greater ergonomic access and reduce or minimize the reach from user. According to
some examples, the ultrasound imaging system includes a first and second touch display provided
on opposite sides of a single touch control panel. The panel is movable (e.g., pivotable) to change
the display that’s presented to the user of the ultrasound system. The terms user, clinical user, or
operator may be used interchangeably throughout. In some examples, a single touch display may
be movably (e.g., slidably) connected to the support structure to enable the touch display to be
articulated between the preferred positions and may thereby improve the ergonomics of the

systems. In some examples, the one or more movable touch displays may be provided alone or in
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addition to manual controls (e.g., trackball, keys, switches, buttons, etc.) of the ultrasound system.
In some examples, manual controls may be provided on the transducer probe and a movable touch
display may be provided on the cart.

[017] FIG. 1 shows block diagram of an ultrasound imaging system 10 constructed in accordance
with the principles of the present invention. Although an ultrasound imaging system is shown in
explanatory examples of embodiments of the invention, embodiments of the invention may be
practiced with other medical imaging modalities. Other modalities may include, but are not limited
to, magnetic resonance imaging and computed tomography. The ultrasound imaging system 10 in
FIG. 1 includes an ultrasound probe 12 which includes a transducer array 14 for transmitting
ultrasonic waves and receiving echo information. A variety of transducer arrays are well known in
the art, e.g., linear arrays, convex arrays or phased arrays. The transducer array 14, for example,
can include a two dimensional array (as shown) of transducer elements capable of scanning in both
elevation and azimuth dimensions for 2D and/or 3D imaging. The transducer array 14 is coupled
to a microbeamformer 16 in the ultrasound probe 12 which controls transmission and reception of
signals by the transducer elements in the array. In this example, the microbeamformer 16 is
coupled by the probe cable to a transmit/receive (T/R) switch 18, which switches between
transmission and reception and protects the main beamformer 22 from high energy transmit
signals. In some embodiments, for example in portable ultrasound systems, the T/R switch 18 and
other elements in the system can be included in the ultrasound probe rather than in a separate
ultrasound system base. The transmission of ultrasonic beams from the transducer array 14 under
control of the microbeamformer 16 is directed by the transmit controller 20 coupled to the T/R
switch 18 and the beamformer 22, which receive input from the user's operation of the user
interface or control panel 24. One of the functions controlled by the transmit controller 20 is the
direction in which beams are steered. Beams may be steered straight ahead from (orthogonal to)
the transducer array, or at different angles for a wider field of view. The partially beamformed
signals produced by the microbeamformer 16 are coupled to a main beamformer 22 where partially
beamformed signals from individual patches of transducer elements are combined into a fully
beamformed signal.

[018] The beamformed signals are coupled to a signal processor 26. The signal processor 26 can
process the received echo signals in various ways, such as bandpass filtering, decimation, I and Q
component separation, and harmonic signal separation. The signal processor 26 may also perform

additional signal enhancement such as speckle reduction, signal compounding, and noise
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climination. The processed signals are coupled to a B-mode processor 28, which can employ
amplitude detection for the imaging of structures in the body. The signals produced by the B-mode
processor 28 are coupled to a scan converter 30 and a multiplanar reformatter 32. The scan
converter 30 arranges the echo signals in the spatial relationship from which they were received in
a desired image format. For instance, the scan converter 30 may arrange the echo signal into a two
dimensional (2D) sector-shaped format, or a pyramidal three dimensional (3D) image. The
multiplanar reformatter 32 can convert echoes which are received from points in a common plane
in a volumetric region of the body into an ultrasonic image of that plane, as described in U.S. Pat.
No. 6,443,896 (Detmer). A volume renderer 34 converts the echo signals of a 3D data set into a
projected 3D image as viewed from a given reference point, e.g., as described in U.S. Pat. No.
6,530,885 (Entrekin et al.) The 2D or 3D images are coupled from the scan converter 30,
multiplanar reformatter 32, and volume renderer 34 to an image processor 36 for further
enhancement, buffering and temporary storage for display on an image display 38. The graphics
processor 40 can generate graphic overlays for display with the ultrasound images. These graphic
overlays can contain, e.g., standard identifying information such as patient name, date and time of
the image, imaging parameters, and the like. For these purposes the graphics processor receives
input from the user interface 24, such as a typed patient name. The user interface can also be
coupled to the multiplanar reformatter 32 for selection and control of a display of multiple
multiplanar reformatted (MPR) images.

[019] FIG. 2 illustrates an ultrasound imaging system 200 which may include a multi-mode
touch screen interface in accordance with principles of the present invention. The ultrasound
imaging system 200 may include some or all of the components of imaging system 10 described
with reference to FIG. 1, for example one or more processors such as a signal processor, a B-mode
processor, an image processor, and/or a graphics processor. The functionality of these processors,
as well as additional functionality of the system 200 may be incorporated into a single processing
unit or may be implemented in one or more separate processing units. The imaging system 200
may be a cart-based system, e.g., as illustrated in the example in FIG. 2. To that end, the
ultrasound imaging system may include a base 210 (e.g., a cart). The base may be a movable base
which includes casters or wheels 212 that facilitate movement of the ultrasound imaging system
from one location to another, such as between patient and exam rooms, labs, or surgical rooms.
One or more of the electronic components of the ultrasound system, such as one or more

processors, controllers, signal generators/receivers, and/or input and output (I/O) devices 219 may
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be provided in the base 210. One or more ultrasound transducer probes (not shown) may be
coupled to the base 210. In some examples, the ultrasound probes may be removably coupled to
the base 210.

[020] The system 200 may include a control platform 214 which supports a control panel 230.
The control platform 214 may be adjustably connected to the base 210, e.g., via an articulating arm
215-1. The control panel 230 may include a manual control panel 240 and a touch control panel
250. The manual control panel 240 may include a plurality of manual controls 242, such as one or
more dials, buttons, knobs, switches, keyboards, trackballs, or the like. The manual controls 242
may be implemented as any of a variety of physical or mechanical input devices which provide
tactile feel or feedback to the operator when controlling the system 200 via the manual controls.
The touch control panel 250 may include one or more touch displays 252, which may be movable
relative to the manual control panel 240 as will be further described. In this manner, the control
panel may provide a touch screen interface, which may be user-configurable in some examples.
Despite the proliferation and versatility of touch sensitive controls, manual controls may still be
desirable because manual controls provide a tactile feedback which may enable the operator to
perform certain functions without having to look at the controls. However, examples that include
only a touch screen interface are also envisioned and within the scope of this disclosure. In some
examples, one or more manual controls may, alternatively or additionally, be provided on the
transducer probe. In some examples, only a touch screen interface may be provided on the base of
the ultrasound system.

[021] In some examples, the control panel 230, or a portion thercof, may be irremovably attached
to (i.e. integrated into) the control platform 214. For example, the manual control panel 240 may
be integrated into the control platform 220. In other examples, the control panel 230, or a portion
thereof, as well as certain functionality of the ultrasound system may be incorporated into a
portable unit (e.g., portable unit 333 in FIG. 3), which may be separable from the base 210. In such
examples, the ultrasound system 200 may include a docking structure (not shown), provided on or
proximate the control platform 214 to allow the portable unit to be removably attached and
operatively (e.g., electrically) coupled to the base 210. In some examples, the system 200 may
include an additional display or monitor 216 separate from the touch display 252. The monitor 216
may be adjustably connected to the base 210 and/or control platform 220, for example via an
articulating arm 215-2. In some examples, the monitor 216 may be a passive display (e.g., may not

include touch-sensitive portions) and may be used to display images acquired with the ultrasound
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system 200 or another imaging system. In some examples, images, graphic overlays including
patient information or relevant clinical measurements or other data displayed on any of the touch
displays 252 of the ultrasound system 200 may be replicated on the monitor 216.

[022] FIG. 3 shows a block diagram of an ultrasound system 300 according to examples of the
present disclosure. The ultrasound system 300 may include some or all of the components of
ultrasound systems 10 and 200 described previously and for brevity their description will not be
repeated. Similar components may be designated using similar numbers with the first numeral
corresponding to the respective figure number. For example, the ultrasound system 300 may
include a user interface or control panel 330, which may include a multi-mode touch interface in
accordance with the present invention. The control panel 330 may include a touch control panel
350 with at least one touch display. The touch display may be movably connected to the
supporting structure such that the touch display is movable between a first position and a second
position. The control panel 330 may also include a plurality of manual controls 342 (e.g., knobs,
trackballs, or the like) provided on a manual control panel 340.

[023] The touch display may be movable between at least a first position, such as an elevated
position, and a second position, such as a lowered position. The elevated position may be an
inclined position in which the touch display is angled with respect to a support surface (e.g., the
upper surface of the control platform 314). The lowered position may be a position in which the
touch display is generally parallel with the support surface. In some examples, the support surface
may be generally horizontal or slightly downwardly inclined relative to the ground, thus the touch
display may be movable to a position in which the touch display is generally horizontal or slightly
downwardly inclined with respect to the ground. Such configuration may provide an improved
ergonomic position for a touch screen interface during some operations, such as typing. In some
examples, a single movable touch display may be used and the touch display may be articulated
between the two or more preferred positions to provide the touch display in a horizontal or angled
orientation. In some examples, e.g., as described further with reference to FIGS. 4 and 5, the touch
control panel 350 includes a plurality of touch displays (e.g., first touch display 352 and second
touch display 354).

[024] The touch control panel 350 may be coupled to the support structure (e.g., base 310) via an
attachment mechanism 360 configured to enable movement of the touch control panel 350 relative
to the support structure. In some examples, the attachment mechanism 360 may provide a

pivotable attachment of the touch control panel 350 to the base. For example, the touch control
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panel 350 may be pivotably coupled via a hinge mechanism 360. In this manner, the touch control
panel 350 may thus be articulated to access the first or second touch displays 352, 354. In other
examples, the attachment mechanism may provide a slidable attachment of the touch control panel,
e.g., via a rail allowing the touch control panel to slide between the horizontal and angled
orientation. Other techniques for attaching the touch control panel in a movable manner may be
used.

[025] Referring now also to FIGS. 4A and 4B, additional features of ultrasound systems with a
movable touch screen interface are described. FIGS. 4A and 4B show simplified views of a control
platform 330 of an ultrasound system according to one embodiment of the present disclosure. The
touch screen interface is configured to operate in a first mode when the touch control panel 350 is
in a first position, e.g., an elevated position as illustrated in FIG. 4A, and is further configured to
operate in a second mode when the touch control panel 350 is in a second position, ¢.g., a lowered
position as illustrated in FIG. 4B. The touch control panel 350 is pivotably coupled to the control
platform 314 via a hinge mechanism 362. The control platform 314 supports a manual control
panel 340, which in this example is integrated into the control platform 314. A plurality of manual
controls 342 is provided on the manual control panel 340. The touch control panel 350 in this
embodiment includes two touch-sensitive displays (or simply touch displays). One or both of the
touch displays may be capacitive displays. Any known or later developed touch-sensitive display
technology may be used for implementing the touch displays 352 and 354. In some examples, the
touch displays may be of equal size and/or sensitivity. In other examples, the touch displays may
have a different size and one or more manual controls may also be provided on the touch control
panel 350.

[026] A first touch display 352 is located on one side 351 (e.g., forward side) of the touch control
panel 350. The touch display 352 may span some or substantially all of a first major surface of the
touch control panel 350. A second touch display 354 is provided on a second side 353 of the touch
control panel 350 opposite the first side 351 (e.g., a rear side). The second touch display 354 may
span some or substantially all of a second major surface of the touch control panel 350. Major
surfaces refer generally to those surfaces of the touch control panel that have relatively larger
surface area than other surfaces of the touch control panel. In further examples, the touch displays
may be provided on surfaces other than the major surfaces. In yet further examples, the touch
control panel 350 may include portions that are not touch-sensitive and/or include one or more

manual controls in addition to any touch-sensitive controls implemented thereon.
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[027] In known systems, manual controls are typically provided on a surface which is generally
horizontal or slightly downwardly inclined relative to the ground. Thus, when a user manipulates
the manual controls of an ultrasound system, the user’s hand may be generally horizontal or
slightly upwardly angled, which position is also referred to as a resting or neutral hand position.
Known ultrasound systems with fixed touch screen interfaces require the user’s reach to extend and
wrist angle increase in order to manipulate the touch screen interface, which hand position may be
suboptimal from an ergonomics standpoint.

[028] According to some examples herein, the touch control panel 350 is pivotable between a
first position (e.g., an elevated position) and a second position (e.g., lowered position). The control
platform 314, and particularly the support surface 343, may be generally horizontal or slightly
downwardly inclined relative to the ground. In the elevated position, the touch control panel 350
may be angled relative to a support surface 343. The elevated position may thus also be referred to
as angled or inclined position. In some examples, the angle between the lowered and elevated
positions may be 5 degrees or more, 10 degrees or more, 25 degrees or more, 50 degrees or more,
or 100 degrees or more. In some examples, the angle between the lowered and elevated positions
may be anywhere from about 90 degrees to about 170 degrees. Different ranges of angles may be
used in other examples as may be appropriate to achieve a desired ergonomic orientation of the
touch control panel 350. When the touch control panel 350 is provided at the angled position, the
reach and/or angle of the user’s hand may be greater than an ergonomically preferred neutral hand
position.

[029] In the lowered position, the touch control panel 350 may be substantially parallel with the
support surface 343. Thus, the touch control panel 350 may be generally horizontal or slightly
downwardly inclined relative to the ground when the touch control panel 350 is in the lowered
position. Typically, for ergonomics reasons, the support surface 343 may have a slight downward
angle (i.e., native angle) and thus the touch control panel 350 may be provided at this native angle
when in the lowered position. The lowered position may interchangeably be referred to as the
zero-angle position or native-angle position. In the lowered position, the touch screen interface
may be closer and at an ergonomically preferred angle allowing placement of the user’s hand in an
ergonomically preferred position (e.g., a resting or neutral position), for example when performing
certain operations such as typing, annotation and sketching, and/or manipulation of 3D volumes.
The control panel 330 may be configured to enable placement of the touch control panel 350 at any

number of angled positions relative to the native angle of the control platform 314.
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[030] In the first position, the first touch display 352 is accessible to the user, while the second
touch display 354 is generally inaccessible (or not easily accessible) as it is located on the side
facing away from the user (e.g., the rear side). In the lowered position the first side 351 of the
touch control panel 350 is brought near the manual control panel 340 facing the manual control
panel 340. When the touch control panel 350 is in the lowered position, the second touch display
354 becomes accessible while the first touch display 352 is not accessible to the user. One or more
of the manual controls 342 are also not accessible as they are located below the touch control panel
350 when the touch control panel is in this position. In the illustrated example, the touch control
panel 350 covers all of the manual controls thus all of the manual controls become inaccessible in
the second position. However, in other examples, one or more manual controls may be arranged on
the manual control panel 340 such that they lie outside of the footprint of the touch control panel
350 and such that the user may be able to manipulate these one or more manual controls while
operating the touch screen interface in the second mode.

[031] The control panel 330 may be configured such that the inaccessible touch display is
deactivated when switching between modes, e.g., to reduce consumption of power. That is, when
the touch control panel 350 is provided in the elevated position, the first touch display 352 is
activated while the second touch display 354 may be deactivated. When the touch control panel
350 is provided in the lowered position, the second touch display 354 is activated while the first
touch display 352 may be deactivated. By deactivated it will be generally understood that power
usage by a given display may be reduced for example by providing the given display in a stand-by
mode, by dimming the display, or by powering down the display. Activating the display may
include providing the display in active mode e.g., by powering up and/or illuminating the display.

[032] Activating and deactivating of a respective display may occur automatically responsive to
movement of the touch control panel 350 to one of the predetermined positions, e.g., responsive to
an indication of position of the touch control panel 350. In this regards, the control panel 330 may
include a position indicator (e.g., position indicator 366) configured to provide an indication of the
position of the touch control panel 350 e.g., relative to the support surface 343. The position
indicator 366 may be implemented using one or more position sensors, proximity sensors, or other
known electromechanical devices capable of determining a relative position of the touch control
panel 350. In some examples, the position indicator 366 may be incorporated in the hinge
mechanism 362. In this manner, the hinge mechanism may be configured to provide an indication

of the position of the touch control panel 350. In some examples, the position indicator (e.g., a
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proximity sensor) may be arranged operably on the support surface 343 and configured to detect
placement of the touch control panel in proximity thereto (e.g., when the touch control panel is
moved to the lowered position).

[033] In some examples, the attachment mechanism 360 may be configured to limit movement of
the touch control panel 350 between two or more predetermined positions (e.g., the lowered and
elevated positions). For example, hinge mechanism 362 may include one or more position limiters
364 (e.g., first and second hard stops 364-1, 364-2). An upper hard stop 364-1 may be configured
to limit rotation of the touch control panel 350 to a predetermined angular position. The hard stops
364-1 and 364-2 may be sufficiently robust to resist movement of the touch control panel 350
beyond the predetermined position, such as to maintain the touch control panel 350 in the
predetermined position regardless of pressure applied to it during use of the touch screen interface.
A lower hard stop 364-2, which may be similarly robust so as to resist movement of the touch
control panel 350 beyond the limited lower position. In this manner, the hard stop 364-2 may
prevent movement of the touch control panel 350 beyond the native-angle position, thereby
reducing or eliminating contact between the first touch display 352 and the manual controls that
may otherwise damage the display and/or controls. In some examples, a support member (not
shown) may be provided on the support surface, alternatively or additionally, to the lower hard stop
364-2. The support member may be configured to support the touch control panel 350 in the
native-angle position in a spaced arrangement with respect to the manual control panel 340 to
prevent contact between the first touch display 352 and the manual controls 342 when the touch
control panel 350 is in the lowered position.

[034] In some examples, one or more of the hard stops 364-1, 364-2 may be adjustable. For
example, the upper hard stop 364-1 may be configured to limit movement to two or more
predetermined elevated positions, for example using a latch and release type mechanism. When
the touch control panel is initially pivoted from the lowered position toward an elevated position, a
latch mechanism may prevent movement beyond a first default elevated position. The hard stop
may include a release which may enable the touch control panel to be pivoted beyond the first
default elevated position to a second default elevated position. Any number of elevated positions
may be provided. Similarly, the lower hard stop 364-2 may be configured to enable placement of
the touch control panel 350 at two or more lowered positions, one of which may correspond with

the native-angle position.



WO 2017/114874 PCT/EP2016/082790

13

[035] Referring now also to FIGS. 5-8, additional aspects and methods of operation of ultrasound
systems according to the present disclosure are described. FIG. 5 shows a flow diagram of a
process 500 which may be performed using an ultrasound imaging system having a movable touch
screen interface in accordance with some examples herein.

[036] Initially, a touch control panel 350 of an ultrasound system may be positioned in a first
position (e.g., elevated position) for operating the touch screen interface in a first mode. In this
position, the first touch display 352 may be accessible and a first default user interface may be
initially displayed on the touch display 352, as shown at block 505. In addition, one or more
manual controls 342 may be accessible when operating the touch screen interface in the first mode.
The first default user interface may therefore include secondary menus for performing functions
that may be associated with operations generally controlled via the manual controls. For example,
the first default user interface may include selection menus, or enable selection of clinically
relevant measurements or other types of operations which may require minimal data entry or
interaction with the touch screen interface. Menus or soft controls of the first default user interface
may be presented via one or more touch-sensitive areas on the touch display 352 which may be
associated with the first mode of operation of the ultrasound imaging system.

[037] The touch display 352 may be moved, for example pivoted, to a second position relative to
the manual control panel (e.g., a lowered position), as shown in block 510, which may switch the
touch screen interface to a second mode. The ultrasound imaging system may be configured to
automatically display a second default user interface 356 on the touch display 354 responsive to the
moving of the touch display 352 to the second position. In some examples, the process may
include sensing the position of the touch control panel 350 relative to the manual control panel 340,
for example using a position indicator 366 of the attachment mechanism 360.

[038] This second default user interface may be associated with a second mode of operation
different from the first mode. Thus, the second default user interface may include interactive
displays, menus or controls, which may be presented via one or more touch-sensitive arcas
associated with the second mode of operation. The second default user interface may include soft
controls for functions that may be more suitably performed in a resting/neutral hand position. For
example, extended interaction or manipulation of soft controls may be more suited for a
resting/neutral hand position. Operations such as soft keyboard typing (see e.g., FIG. 4A),
sketching and annotation (see e.g., FIG. 7A), and volume manipulation (see e.g., FIG. 7B) may

typically require more extended interaction with the touch screen, for example as compared to
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making a menu selection, and may thus be more suited for a resting/neutral hand position. The
second default user interface may present a touch screen interface (e.g., soft controls) which is
different from the first default user interface. Additional default user interfaces may be provided at
additional predetermined positions. The default user interfaces at the predetermined positions may
be user-configurable. This may enable the user to select suitable soft controls for each of the
default positions of the touch display as may be more suitable for any given clinical applications
(e.g., diagnostic/pre-surgical cardiovascular and/or obstetrical applications, emergency/trauma
applications, and others). For a given clinical application, the suitable soft controls may be
selectable by either the user (e.g., purchaser of the ultrasound system or end users, such as the
operator, sonographer, clinician) or the manufacturer to provide controls which are specific to (1)
the imaging mode (e.g. 2D, color, Shear Wave, 3D imaging, etc.), (2) the tool set (e.g. labeled
measurements, annotation, review, reporting, etc.), as well as to the clinical application. Within any
clinical application, the user may have the flexibility to select specific soft controls for both the
first and second touch displays for each imaging mode and associated tools, as may be needed.

[039] As described, one or more of the touch displays may automatically activate or deactivate
responsive to movement of the touch control panel between default positions. For example, the
second touch display may be automatically activated responsive to pivoting of touch control panel
to the lowered position, as shown in block 515. The touch display that is not positioned for use
may be deactivated. For example, the first touch display 352 may be deactivated, as shown in
block 520. This may occur automatically, e.g., responsive to pivoting of touch control panel to the
lowered position. In some examples, both touch displays may remain active/illuminated even
when inaccessible. Upon activation of the second touch display 354, a second default user
interface may be provided on the second touch display 354, as shown at block 525. In a
subsequent step, when the touch interface is switched again to the first mode (e.g., by pivoting the
touch control panel to the elevated position), the second touch display 354 may be deactivated and
the first touch display 352 may be automatically re-activated, as shown at block 530, responsive to
pivoting of touch control panel to the elevated position.

[040] As previously described, one or more of the first and/or second default user interfaces may
be user-configurable to enable a user to tailor the touch screen interface as may be desired for a
particular clinical use and/or application, as shown in FIG. 6. FIG. 6 illustrates two examples of
clinically different ultrasound applications including an obstetric (OB) application and a

cardiovascular (CV) application. In each clinical application, default user interfaces for each mode
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of operation of the touch screen interface may be further pre-set for 2D or 3D operations. As
shown in the illustrated example, a user may be able to configure the ultrasound system to display
desired default controls via the touch screen interface specific to: 1) clinical application (e.g.,
women’s’ health care or cardiac), 2) preset (e.g., OB general and TEE interventional), and 3)
imaging mode (e.g., 2D imaging, frozen and 3D/4D imaging, live volume). The specific examples
illustrated in FIG. 6 are provided for illustration only and do not limit the scope of the present
disclosure. The default user interfaces to be displayed on the touch displays may be configurable
for different combinations of clinical uses and/or applications, presets or modes than the ones
illustrated. Also, it will be understood that, although a default user interface may be displayed
when the touch screen interface is initially provided in one of the predetermined positions, the user
is free to change the user interface on the touch screen as desired to perform any other functions
besides those enabled by the default user interfaces. The default user interfaces provide an efficient
and nearly effortless way of switching between common operations (e.g., operations that may be
relevant to a particular clinical use or application) but do not otherwise limit the operability or use
of the ultrasound system.

[041] FIGS. 4B, and 7A-7B show simplified views of default user interfaces for the second mode
(e.g., when the touch control panel is in the lowered position) according to some examples herein.
In one example, the second default user interface may be configured to display a touch screen
keyboard, e.g., as illustrated in FIG. 4B. In other examples, the second default user interface may
be configured to display a mirror image of a captured image (e.g., a frozen 2D image), e.g., as
illustrated in FIG. 7A. The second default user interface in this example may also display soft
controls/tools for manipulating the image and/or obtaining clinically relevant information. The
second default user interface may be configured to enable the user to annotate the image and/or
perform erase, undo and other typical annotation and sketching functions. In a further example, the
second default user interface may be configured to display an image of a 3D volume and enable the
user to interact with the 3D volume, e.g., as illustrated in FIG. 7B. The second default user
interface in this example may enable the user to zoom, rotate, pan, and crop the image as well as
provide access to erase, undo and other functions that may be relevant to volume manipulation but
which may not be otherwise accessible if the user is using the manual controls for volume
manipulation.

[042] The tools or applications that are associated with a particular user interface displayed on a

touch display in a given mode may be independently and simultaneously executable from tools or
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applications that are associated with a user interface displayed on the touch display in another
mode. That is, the user may be able to switch between tools or applications by simply switching
the mode (e.g., by repositioning the touch display). This enables multiple workflows to be active
during a given time. A current workflow in one mode of the touch screen interface may not need
to be interrupted (e.g., ended) in order for the user to initiate or continue work on another workflow
via another mode of the touch screen interface. Similarly, access to the manual controls is not
prevented or disabled while the user is performing operations via the touch screen interface even
when the touch control panel is in the lowered position. The user may temporarily move the touch
control panel to the elevated position to access the manual controls below the touch screen panel.
The workflow on the second touch display 354 may be temporarily suspended (e.g., paused) but
need not be terminated while the user operates the manual controls. The user can return to the
temporarily suspended workflow where left off without the need to reinitiate it (e.g., perform
certain functions as may be appropriate at the start of a workflow) thereby improving operational
efficiency.

[043] FIG. 8 shows a flow diagram of a process 800 which may be performed using an
ultrasound imaging system having a movable touch screen interface in accordance with further
examples herein. FIG. 9 shows a simplified view of a control panel illustrating aspects of wircless
data transfer via a multi-mode touch screen interface according to the present disclosure.

[044] Referring now also to FIGS. 8 and 9, data transfer operations may be more efficiently
performed via a multi-mode touch screen interface according to the examples herein. More
recently, portable imaging systems (e.g., mobile devices such as hand-held devices which execute
ultrasound or other imaging applications) have been developed for example for use as part of
emergency medicine and point-of-care treatment. With the introduction of such portable imaging
systems into the healthcare environment, quick and easy transfer of data between imaging systems
may be desirable, for example to transfer patient data and/or copies of ultrasound images and
exams to a conventional cart-based ultrasound system for example at the point of transferring
patient care to another department in the same hospital.

[045] In an example process, a user interface may initially be provided on a touch display of a
cart-based ultrasound system 300, as shown in block 805. A portable imaging system, such as a
hand-held device (e.g., smartphone 401, tablet 401” in FIG. 9) configured to execute an application
for ultrasound imaging, may be placed near the cart-based ultrasound system 300, as shown in

block 810. By near or proximate it is generally meant within a range of typical wireless transfer
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communication protocols, such as Wi-Fi, Bluetooth, and the like. The portable imaging system
(e.g., 401, 401”) and the cart-based system (e.g., 300) may be equipped with one or more wireless
communication devices, currently known or later developed, and the operable range may thus
depend on the particular type of wireless technology used. Wireless communication between the
portable imaging system and the cart-based ultrasound system may be automatically established
when the portable imaging system is brought in proximity. In some examples, the portable
imaging system may be placed in contact with the cart-based system, for example onto the touch
display 354 such as when the touch display is provided in the lowered position.

[046] A cart-based ultrasound system with multi-mode touch screen interface may be configured
to automatically display another default user interface responsive to the placement of the portable
imaging system in proximity, as shown in block 815 and also illustrated in FIG. 9. The default user
interface displayed responsive to the proximity of the portable imaging system may include touch-
sensitive portions (e.g., soft controls) configured for receiving user input associated with
transferring data to and from the portable imaging system via the touch display of the cart-based
ultrasound system. Data, including files, images, patient information, exam results, may then be
wirelessly transferred from the portable imaging system to the cart-based system, as shown in
block 820. Direct file/image transfer may thus be enabled in a manner which may be more
expedient and user-friendly than conventional methods. One or more images (403, 403°) received
from the portable imaging system (401, 401°) may be displayed on the touch display 354 and/or
replicated on other displays such as additional monitors (e.g., monitor 216 of system 200). Various
operations may be enabled via this “data transfer” interface, such as view and/or display incoming
images from the portable imaging system, accept and assign destination for display and/or storage
of incoming data (images, related patient/exam data), delete incoming images, project images, etc.
In some examples, the portable imaging system may be controlled via the touch display 354 of the
cart-based ultrasound system 300 while the portable imaging system remains in communicative
mode and/or communication range of the ultrasound system 300. For example, displaying an
image on or deleting an image from the portable imaging system may be performed responsive to
user inputs received via the touch display 354.

[047] In accordance with the present disclosure, a touch screen interface for a medical imaging
system, such as an ultrasound system, may be implanted which may provide improved ergonomic
access to frequently used controls as compared to existing medical imaging systems. By movably

adjusting a distance and/or angle between the touch screen interface and the user in different modes
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of operation, the described system may improve the ergonomics and usability of the system without
having to remove the manual controls or increase the overall size of the system. The examples
herein may provide more intuitive methods for performing certain functions such as manipulating
3D volume data. The examples herein may provide more efficient and intuitive methods for
transferring ultrasound images and data from mobile ultrasound applications and devices to cart-
based ultrasound systems. The examples herein may provide means for supplementing existing
ultrasound system design with additional functionality without increasing the size of the control
panel and/or overall system footprint. The examples herein may provide better ergonomic access
to frequently used tools or applications. The incorporation of a second mode for the touch screen
interface may allow new mode-specific tools to be delivered to the user in a more intuitive and
ergonomic manner without eliminating or displacing essential hard key controls. Data transfer
between imaging systems may also be more intuitive and efficient in accordance with the present
examples. This may be especially useful for hand-offs between Emergency/trauma personnel and
other departments in a hospital setting.

[048] In various embodiments where components, systems and/or methods are implemented
using a programmable device, such as a computer-based system or programmable logic, it should
be appreciated that the above-described systems and methods can be implemented using any of
various known or later developed programming languages, such as “C”, “C++”, “FORTRAN”,
“Pascal”, “VHDL” and the like. Accordingly, various storage media, such as magnetic computer
disks, optical disks, electronic memories and the like, can be prepared that can contain information
that can direct a device, such as a computer, to implement the above-described systems and/or
methods. Once an appropriate device has access to the information and programs contained on the
storage media, the storage media can provide the information and programs to the device, thus
enabling the device to perform functions of the systems and/or methods described herein. For
example, if a computer disk containing appropriate materials, such as a source file, an object file,
an executable file or the like, were provided to a computer, the computer could receive the
information, appropriately configure itself and perform the functions of the various systems and
methods outlined in the diagrams and flowcharts above to implement the various functions. That is,
the computer could receive various portions of information from the disk relating to different
elements of the above-described systems and/or methods, implement the individual systems and/or

methods and coordinate the functions of the individual systems and/or methods described above.



WO 2017/114874 PCT/EP2016/082790

19

[049] In view of this disclosure it is noted that the various methods and devices described herein
can be implemented in hardware, software and firmware. Further, the various methods and
parameters are included by way of example only and not in any limiting sense. In view of this
disclosure, those of ordinary skill in the art can implement the present teachings in determining
their own techniques and needed equipment to affect these techniques, while remaining within the
scope of the invention.

[050] Although the present system may have been described with particular reference to an
ultrasound imaging system, it is also envisioned that the present system can be extended to other
medical imaging systems where one or more images are obtained in a systematic manner.
Accordingly, the present system may be used to obtain and/or record image information related to,
but not limited to renal, testicular, breast, ovarian, uterine, thyroid, hepatic, lung, musculoskeletal,
splenic, cardiac, arterial and vascular systems, as well as other imaging applications related to
ultrasound-guided interventions. Further, the present system may also include one or more
programs which may be used with conventional imaging systems so that they may provide features
and advantages of the present system. Certain additional advantages and features of this invention
may be apparent to those skilled in the art upon studying the disclosure, or may be experienced by
persons employing the novel system and method of the present invention. Another advantage of the
present systems and method may be that conventional medical image systems can be easily
upgraded to incorporate the features and advantages of the present systems, devices, and methods.

[051] Examples in accordance with inventive aspects of the present disclosure are further
described in the below enumerated paragraphs:

[052] Al. An ultrasound imaging system comprising: a movable base; and a control panel
supported by the movable base, the control panel including: a plurality of manual controls
provided on a support surface; and a touch control panel movably coupled to the support surface,
the touch control panel comprising a touch display configured to provide a touch-sensitive user
interface, the touch control panel movable between a plurality of positions at each of which the
touch display is at a different angle relative to the support surface, the touch display configured to
automatically change a user interface provided on the touch display responsive to movement of the
touch display to any of the plurality of positions.

[053] A2, The ultrasound imaging system according to paragraph Al, wherein the touch

control panel is movable relative to the plurality of manual controls between a first position in
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which one or more of the plurality of manual controls are accessible and a second position in which
the one or more of the plurality of manual controls are not accessible.

[054] A3. The ultrasound imaging system according to any of paragraphs Al or A2, wherein
the touch display is a first touch display provided on a first side of the touch control panel, the
touch control panel further comprising a second touch display provided on a second side of the
touch control panel opposite the first side, and wherein the touch control panel is pivotable between
a first position and a second position, the first position corresponding to an elevated position in
which the first touch display is accessible and the second position corresponding to a lowered
position in which the second touch display is accessible.

[055] A4. The ultrasound imaging system according to paragraph A3, wherein the elevated
position is a first elevated position and wherein the touch control panel is further pivotable to a
second elevated position in which the first touch display is accessible.

[056] AS. The ultrasound imaging system according to any of paragraphs A3 or A4, wherein
the ultrasound system is configured to automatically activate the second touch display responsive
to pivoting of the touch control panel to the lowered position.

[057] A6.  The ultrasound imaging system according to any of paragraphs A3-AS, wherein
the ultrasound system is further configured to deactivate the first touch display when the touch
panel is pivoted to the lowered position.

[058[ AT. The ultrasound imaging system according to any of paragraphs A3-A6, wherein
the touch control panel is coupled to the support surface via a hinge mechanism configured to
provide an indication of a position of the touch control panel.

[059] A8.  The ultrasound imaging system according to paragraph A7, wherein the hinge
mechanism comprises a position limiter configured to limit rotation of the touch control to within a
predetermined range.

[060] A9. The ultrasound imaging system according to any of paragraphs A3-AS8, wherein
the first touch display, the second touch display, or both are capacitive displays.

[061] Al10. The ultrasound imaging system according to any of paragraphs Al-A9, wherein
control panel is separable from the movable base.

[062] All. The ultrasound imaging system according to any of paragraphs Al1-Al0 further
comprising a monitor separate from the touch control panel.

[063] Al2. The ultrasound imaging system according to paragraph All, wherein the monitor

is connected to the movable base via an articulating arm.
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[064] Al3. The ultrasound imaging system according to any of paragraphs Al-Al12 further
comprising at least one transducer probe removably coupled to the movable base.

[065] BI. An ultrasound imaging system comprising: a movable base; a control panel
supported by the movable base, the control panel including: a support surface; and a touch control
panel movably coupled to the support surface, the touch control panel comprising a first touch
display on a first side of the touch control panel and a second touch display on a second side of the
touch control panel opposite the first side, the touch control panel pivotable between a first position
at which the touch control panel is at a first angle relative to the support surface and a second
position in which the touch control panel is at a second angle relative to the support surface smaller
than the first angle, the first and second touch displays configured to provide respective first and
second user interfaces responsive to pivoting of the touch control panel to the first and second
position, respectively.

[066] B2. The ultrasound imaging system according to paragraph Bl, wherein the first
position may correspond to an elevated position in which the first touch display is accessible and
the second position corresponds to a lowered position in which the second touch display is
accessible.

[067] B3. The ultrasound imaging system according to any of paragraphs Bl and B2,
wherein the first touch display is inaccessible in the lowered position.

[068] B4. The ultrasound imaging system according to any of paragraphs B1-B3 further
comprising a transducer probe removably coupled to the base.

[069] Cl. A method of operating an ultrasound imaging system, comprising: displaying a
first default user interface on a touch display of an ultrasound imaging system when the touch
display is in a first position relative to a manual control panel of the ultrasound imaging system,
wherein the first default user interface includes one or more touch-sensitive areas on the touch
display associated with a first mode of operation; moving the touch display to a second position
relative to the manual control panel; automatically displaying a second default user interface on the
touch display responsive to the moving the touch display to the second position, the second default
user interface associated with a second mode of operation different from the first mode.

[070] C2. The method according to paragraph CI, wherein the manual control panel
comprises a plurality of manual controls, wherein the touch display is part of a touch control panel,

and wherein moving the touch display comprising moving the touch control panel from the first
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position in which the plurality of manual controls is accessible to the second position in which the
plurality of manual controls is inaccessible.

[071] C3. The method according to any of paragraphs C1 or C2, wherein the touch display is
a first touch display located on a first side of a touch control panel, the touch control panel further
comprising a second display located on a second side of the touch control panel opposite the first
side, and wherein moving the touch display comprises pivoting the touch control panel relative to
the manual control panel from the first position in which the first touch display is accessible to the
second position in which the second touch display is accessible.

[072] C4. The method according to paragraph C3 further comprising automatically activating
the second touch display responsive to said pivoting the touch control panel from the first position
to the second position.

[073] C5.  The method according to any of paragraphs C3 or C4 further comprising
deactivating the first touch display responsive to said pivoting the touch control panel from the first
position to the second position.

[074] Ce. The method according to any of paragraphs C1-CS5, wherein the touch display is
part of a touch control panel, the method further comprising sensing a position of the touch control
panel relative to the manual control panel.

[075] C7. The method according to any of paragraphs C1-C6 further comprising: placing a
portable imaging system proximate the touch display; and wirelessly transferring data from the
portable imaging system to the ultrasound imaging system.

[076] Cs. The method according to paragraph C7 further comprising automatically providing
a third default user interface on the touch display responsive to placing a portable imaging system
proximate the touch display, the third default user interface comprising touch-sensitive portions
configured for receiving user input associated with transferring data to and from the portable
imaging system.

[077] Co. The method according to any of paragraphs C7 or C8, wherein the placing a
portable imaging system proximate the touch display comprises placing the portable imaging
system onto the touch display.

[078] C10. The method according to any of paragraphs C7-C9 further comprising deleting an
image from the portable imaging system or controlling a display of the image on the portable

imaging system responsive to user inputs received via the second touch display.
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[079] Cl1. The method according to any of paragraphs C1-C10 further comprising pausing a
first workflow on the touch display responsive to movement of the touch display from one of the
first and second positions to the other one of the first and second positions; reactivating the first
workflow responsive to movement of the touch display to the one of the first and second positions.

[080] Of course, it is to be appreciated that any one of the examples, embodiments or processes
described herein may be combined with one or more other examples, embodiments and/or
processes or be separated and/or performed amongst separate devices or device portions in
accordance with the present systems, devices and methods.

[081] Finally, the above-discussion is intended to be merely illustrative of the present system and
should not be construed as limiting the appended claims to any particular embodiment or group of
embodiments. Thus, while the present system has been described in particular detail with reference
to exemplary embodiments, it should also be appreciated that numerous modifications and
alternative embodiments may be devised by those having ordinary skill in the art without departing
from the broader and intended spirit and scope of the present system as set forth in the claims that
follow. Accordingly, the specification and drawings are to be regarded in an illustrative manner

and are not intended to limit the scope of the appended claims.
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CLAIMS
What is claimed is:
1. An ultrasound imaging system comprising:

a movable base; and
a control panel supported by the movable base, the control panel including:

a plurality of manual controls provided on a support surface; and

a touch control panel movably coupled to the support surface, the touch
control panel comprising a touch display configured to provide a touch-sensitive
user interface, the touch control panel movable between a plurality of positions at
each of which the touch display is at a different angle relative to the support
surface, the touch display configured to automatically change a user interface
provided on the touch display responsive to movement of the touch display to any

of the plurality of positions.

2. The ultrasound imaging system of claim [, wherein the touch control panel is
movable relative to the plurality of manual controls between a first position in which one or more
of the plurality of manual controls are accessible and a second position in which the one or more of

the plurality of manual controls are not accessible.

3. The ultrasound imaging system of claim 1, wherein the touch display is a first
touch display provided on a first side of the touch control panel, the touch control panel further
comprising a second touch display provided on a second side of the touch control panel opposite
the first side, and wherein the touch control panel is pivotable between a first position and a second
position, the first position corresponding to an elevated position in which the first touch display is
accessible and the second position corresponding to a lowered position in which the second touch

display is accessible.

4. The ultrasound imaging system of claim 3, wherein the elevated position is a first
elevated position and wherein the touch control panel is further pivotable to a second elevated

position in which the first touch display is accessible.
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5. The ultrasound imaging system of claim 3, wherein the ultrasound system is
configured to automatically activate the second touch display responsive to pivoting of the touch

control panel to the lowered position.

6. The ultrasound imaging system of claim 5, wherein the ultrasound system is
further configured to deactivate the first touch display when the touch panel is pivoted to the

lowered position.

7. The ultrasound imaging system of claim 3, wherein the touch control panel is
coupled to the support surface via a hinge mechanism configured to provide an indication of a

position of the touch control panel.

8. The ultrasound imaging system of claim 7, wherein the hinge mechanism
comprises a position limiter configured to limit rotation of the touch control to within a

predetermined range.

9. The ultrasound imaging system of claim 3, wherein the first touch display, the

second touch display, or both are capacitive displays.

10. The ultrasound imaging system of claim 1, wherein control panel is separable from

the movable base.

11. The ultrasound imaging system of claim 1 further comprising a monitor separate

from the touch control panel.

12. The ultrasound imaging system of claim 11, wherein the monitor is connected to

the movable base via an articulating arm.

13. The ultrasound imaging system of claim 1 further comprising at least one

transducer probe removably coupled to the movable base.
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14. A method of operating an ultrasound imaging system, comprising:
displaying a first default user interface on a touch display of an ultrasound imaging
system when the touch display is in a first position relative to a manual control panel of the
ultrasound imaging system, wherein the first default user interface includes one or more
touch-sensitive areas on the touch display associated with a first mode of operation;
moving the touch display to a second position relative to the manual control panel;
automatically displaying a second default user interface on the touch display
responsive to the moving the touch display to the second position, the second default user

interface associated with a second mode of operation different from the first mode.

15. The method of claim 14, wherein the manual control panel comprises a plurality of
manual controls, wherein the touch display is part of a touch control panel, and wherein moving the
touch display comprising moving the touch control panel from the first position in which the
plurality of manual controls is accessible to the second position in which the plurality of manual

controls 1s inaccessible.

16. The method of claim 14, wherein the touch display is a first touch display located
on a first side of a touch control panel, the touch control panel further comprising a second display
located on a second side of the touch control panel opposite the first side, and wherein moving the
touch display comprises pivoting the touch control panel relative to the manual control panel from
the first position in which the first touch display is accessible to the second position in which the

second touch display is accessible.

17. The method of claim 16, further comprising automatically activating the second
touch display responsive to said pivoting the touch control panel from the first position to the

second position.

18. The method of claim 16, further comprising deactivating the first touch display

responsive to said pivoting the touch control panel from the first position to the second position.



WO 2017/114874 PCT/EP2016/082790

27

19. The method of claim 14, wherein the touch display is part of a touch control panel,
the method further comprising sensing a position of the touch control panel relative to the manual

control panel.

20. The method of claim 14, further comprising:
placing a portable imaging system proximate the touch display; and
wirelessly transferring data from the portable imaging system to the ultrasound

imaging system.

21. The method of claim 14, further comprising automatically providing a third default
user interface on the touch display responsive to placing a portable imaging system proximate the
touch display, the third default user interface comprising touch-sensitive portions configured for

receiving user input associated with transferring data to and from the portable imaging system.

22. The method of claim 21, wherein the placing a portable imaging system proximate

the touch display comprises placing the portable imaging system onto the touch display.

23. The method of claim 21, further comprising deleting an image from the portable
imaging system or controlling a display of the image on the portable imaging system responsive to

user inputs received via the second touch display.

24 The method of claim 14, further comprising pausing a first workflow on the touch
display responsive to movement of the touch display from one of the first and second positions to
the other one of the first and second positions; reactivating the first workflow responsive to

movement of the touch display to the one of the first and second positions.



PCT/EP2016/082790

WO 2017/114874

1/9

T 'Ol

Jay1eWLI0o. J2Japual
CE—| seueidninp awnop [ —FE
1055300.d JOLISAUOD | 10sseo0.d feldsi
apow-g ™ ues ° abew] 1dsid 8¢
f f q —o¢
8¢ 013
Jossano.d
soiydesy [ 0P
» H o%/
129)s weag h .@o@ 144
19|]0]U0D
ywsueyy [ —0¢
91
r Y
1055300
eUBIS JaWLIojweag | (x Jarf bT
9C [44 8T 71

ot



WO 2017/114874

2/9

212



WO 2017/114874 PCT/EP2016/082790

3/9
310 333 300
\ 330 S.
F======= \_ ------------ A
Base : :
! Manual control panel ~ |—1T 3%
3144 | Control | anual control pane |
I
platform ! Manual control(s) ):_342
I I
L
318~ Docking | ' '
b | Touch control panel  |—f 1T 3°0
I |
r=—--7 : First touch display T352
316~ Monitor | , ,
———— I fm——————————- 1
[ I Second touch display r——/)l—354
--s | ] [L2EEEZEIE 71
315~ Arm(s) | | |
| i
| /] : 360
: Hinge mechanism —//}——362
I _
: Position limiter J:_364 1
I |
I _
: Position limiter /i—364 2
I I
I
31941 10 : Position indicator /E—366
I I
[ [
I I
[ I
320 | I
I I
\ |
____________ .
Transducer | | | Position indicator ——1 1300
probe | b - |
- J




WO 2017/114874 PCT/EP2016/082790

FIG. 4B

FIG. 4A




WO 2017/114874 PCT/EP2016/082790

5/9

500

Display first default user interface on a first
touch display of an ultrasound imaging system |——505
when provided in an elevated position

l

Pivot a touch control panel that includes the

first touch display and a second touch display | 510

on opposite sides of the touch control panel
to a lowered position

l

Automatically activate the second touch display
responsive to pivoting the touch control panel |——515
to the lowered position

l

Deactivate the first touch display ——520
Display second default user interface |55

on the second touch display

l

Deactivate the second touch display | 530
and re-activate the first touch display

FIG. 5
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display of a cart-based ultrasound system

——805
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FIG. 8
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