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VIRTUELLE BENUTZEROBERFLACHE FUR TRAGBARE MEDIZINISCHE
ULTRASCHALLSYSTEME

ZUSAMMENFASSUNG

Tragbares Ultraschallabtastsystem zum Durchfuhren eines diagnostischen
Ultraschallabtastprozesses eines Patienten, umfassend ein tragbares Gehause, das
konfiguriert ist, um in einer ersten Hand eines Benutzers des Abtastsystems gehalten
zu werden. An dem Handgehause ist ein Display mit einem Touchscreen angebracht.
Eine Benutzereingabeschnittstelle, von der zumindest ein Teil auf der Anzeige
dargestellt wird, ist dazu konfiguriert, Eingaben von einem Benutzer Uber den
Touchscreen zu empfangen und diese Eingaben an die Ultraschallelektronik zu
Ubertragen. Eine Abtastsonde ist so konfiguriert, dass sie in der zweiten Hand des
Benutzers gehalten wird. In der Benutzeroberflache ist ein virtueller Kontrollbereich
enthalten, der auf dem Touchscreen des tragbaren Gehauses angezeigt wird. Im
virtuellen Steuerbereich ist eine Trackball-Zone enthalten, wobei die Trackball-Zone
unter Verwendung eines beruhrungsempfindlichen Manipulationsverfahrens eine

Navigationsfunktion ausfuhrt.
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PORTABLE MEDICAL ULTRASOUND
SCANNING SYSTEM HAVING A VIRTUAL
USER INTERFACE

FIELD OF THE DISCLOSURE

[0001] The present disclosure generally relates to portable
medical ultrasound scanning systems, and in particular
relates to a portable medical ultrasound scanning system
having a virtual user interface.

BACKGROUND OF THE INVENTION

[0002] Conventional medical scanners, such as ultrasound
scanning systems, provide two- or three-dimensional images
of tissues, including internal organs, without subjecting
patients to ionizing radiation. These conventional scanners
typically comprise a control system, a user interface (e.g., a
keyboard, control panel, trackball, touchpad and the like), at
least one probe (e.g., transducers or scanheads), a video
display, a recording device, and a power system. Generally,
ultrasound refers to sound waves emitted at frequencies
above the range of human hearing. For diagnostic imaging,
frequencies ranging from 2 to 15 megahertz are typically
used.

[0003] Most conventional full-sized systems (desk or cart
mounted) have the video display and the user interface
directly attached or connected to each other for facilitating
an intimate examination of the scanned images by an
operator, such as an ultrasound technician or a physician.
[0004] Typically, the user interface, such as a trackball,
mouse or touchpad, is used for performing specific functions
during the diagnostic imaging process. For example, the
trackball or touchpad manipulates color box positions and
pulse wave window positions of a scanned structure or
object, and measures its size using a digital caliper.

[0005] There have also been provided relatively small,
portable ultrasound scanning systems (laptop computer
sized) or ultraportable scanning systems (tablet computer
sized) in which at least a part of the user interface is located
on or close to the display screen, however, the use of such
interfaces by the medical personnel operating the ultrasound
scanning system is difficult and cumbersome since the user
has one hand occupied with holding and manipulating the
probe against the patient’s body and the other hand is
occupied in holding the remainder of the scanning system
(the scanner housing). In those situations where a small
handheld housing unit is provided with a touchscreen,
moving a pointer or cursor on the touchscreen becomes
difficult or imprecise in that the user’s finger interferes with
a zone of interest shown on the small display of the handheld
unit.

[0006] Therefore, there is a need for developing a portable
medical scanning system having an improved user interface
and one that is readily operable with high precision during
the diagnostic imaging process.

SUMMARY OF THE INVENTION

[0007] Advantages are achieved by the present portable
medical scanning system which includes a virtual user
interface. An important aspect of the present medical scan-
ning system is that a virtual control area is used to access a
large number of functions, such as localizing a pulse wave
(PW) gate, localizing a region or zone of interest (ROI) in
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various color modes, and performing accurate measure-
ments of a scanned structure or object.

[0008] For example, the virtual control area is displayed
on a touchscreen ultrasound device, and includes a simu-
lated trackball zone for performing one or more mouse or
trackball navigational functions. Also, one or more virtual
buttons are displayed on the touchscreen for controlling
various imaging system functions, such as manipulation of
locations of display elements such as the pulsed-wave (PW)
gate, the region of interest (ROI), and digital calipers.
Instead of using a conventional physical knob or rolling
member, the virtual control area is used to activate the
imaging system functions.

[0009] In the present medical scanning system, a user has
access to all necessary functions of the virtual control area
using only one finger, such as a thumb, of the hand holding
the system housing, without interfering with the region or
zone of interest. For example, the virtual control area is
displayed on a screen of the ultrasound device, near an edge
of the device, such as in a lower left corner of the screen. It
is contemplated that the virtual control area can be displayed
in any corner or along any peripheral edge of the screen to
suit different applications.

[0010] Inone embodiment, a portable ultrasound scanning
system is provided for performing a diagnostic scan of a
patient, and includes a portable housing configured to be
held in a first hand of a user of the scanning system with
ultrasound electronics of the ultrasound scanning system
contained within the hand-held housing and the housing
having a touchscreen display. A user interface is installed in
the portable housing, at least a part of which is presented on
the display, and being configured to receive inputs from the
user via the touchscreen and to transmit those inputs to the
ultrasound electronics. A scanning probe is arranged to be in
communication with the ultrasound electronics and is con-
figured to be held in a second hand of the user of the
scanning system. A virtual control area is included in the
virtual user interface, and the virtual control area is dis-
played on the touchscreen of the portable housing. A track-
ball zone of the virtual control area performs a navigational
function using a touch-sensitive manipulation method.
[0011] In another embodiment, at least a portion of the
trackball zone is displayed at least one of: in one corner and
along a peripheral edge of the touchscreen.

[0012] In another embodiment, at least a portion of the
trackball zone is displayed on the touchscreen in an area
accessible by at least one finger of the first hand of the user
that is holding the portable housing.

[0013] In another embodiment, the entire trackball zone is
accessible by at least one finger of the first and of the user
that is holding the portable housing.

[0014] In another embodiment, the at least one finger
comprises the thumb of the user.

[0015] In another embodiment, the virtual control area
includes a virtual button arc disposed around a portion of the
trackball zone.

[0016] In another embodiment, the trackball zone com-
prises a shape having an arcuate edge portion.

[0017] In an embodiment, the virtual arc is accessible by
the at least one finger of the first hand of the user that is
holding the portable housing.

[0018] In another embodiment, the virtual button arc has
a plurality of virtual buttons displayed on the touchscreen
for controlling at least one imaging system function.
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[0019] Inanother embodiment, the virtual buttons are each
associated with different imaging system functions.

[0020] Inanother embodiment, the virtual buttons are each
associated with a single imaging system function.

[0021] In another embodiment, a touching of a first of the
virtual buttons causes a display of different legends on the
remaining virtual buttons based on an imaging system
function associated with the first of the virtual buttons.
[0022] The foregoing and other aspects and features of the
disclosure will become apparent to those of reasonable skill
in the art from the following detailed description, as con-
sidered in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIGS. 1A-1B illustrate an exemplary environment
for the present medical scanning system in accordance with
an embodiment of the present disclosure, utilizing a portable
housing with a display screen and a connected probe;
[0024] FIG. 2 illustrates an exemplary practice of use of
the present medical scanning system of FIG. 1 during the
ultrasound scanning of a patient;

[0025] FIGS. 3-5 illustrate an exemplary display screen of
the portable hosing of FIG. 1, featuring the user interface
and the virtual display area and images associated with the
scanned patient;

[0026] FIGS. 6A-6C illustrate various exemplary buttons
of the user interface of FIGS. 3-5; and

[0027] FIG. 7 illustrates an exemplary display screen of
the portable housing of FIG. 1, transitioning the virtual user
interface into another configuration.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0028] Preferred embodiments of the present disclosure
are described below by way of example only, with reference
to the accompanying drawings. Further, the following
description is merely exemplary in nature and is in no way
intended to limit the disclosure, its application, or uses.
[0029] As used herein, the term “module,” or “unit” may
refer to, be part of, or include a programmable integrated
circuit, an electronic circuit, a processor (shared, dedicated,
or group) and/or memory (shared, dedicated, or group) that
execute one or more software or firmware programs, a
combinational logic circuit, and/or other suitable compo-
nents that provide the described functionality.

[0030] Although children modules residing in their
respective parent modules are shown, the broad teachings of
the present system can be implemented in a variety of forms.
Thus, while this disclosure includes particular examples and
arrangements of the modules, the scope of the present
system should not be so limited since other modifications
will become apparent to the skilled practitioner.

[0031] Exemplary embodiments herein below are directed
primarily to medical ultrasound scanning systems. However,
the present system can be implemented for other types of
ultrasound products or services. Thus, the terms “patient”
and “tissue” are used to refer to the objects being scanned,
and should be understood to refer also to other types of
objects.

[0032] Referring now to FIGS. 1A, 1B and 2, an exem-
plary medical ultrasound scanning system for performing a
diagnostic imaging process is schematically illustrated and
generally designated 10. The present system 10 enables an
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operator 12 to perform the diagnostic ultrasound imaging
process using a portable hand-held housing 14 and a probe
16. The housing 14 is preferably sized to be carried in one
hand of an adult, such as a first hand 124 of the user 12, and
preferably does not exceed a size of 30 cm by 30 cm (12
inches by 12 inches) with a thickness not exceeding 5 cm (2
inches). The weight of the housing 14, with all internal
components discussed below, preferably does not exceed 1
kilogram (2.2 pounds). In a preferred embodiment, the
hand-held housing 14 has a size of approximately 12.7 cm
(5 inches) by 17.8 cm (7 inches), with a thickness of about
2 cm (0.9 inches), which allows the housing to fit and easily
be carried in a standard size pocket of a medical personnel
lab coat. The hand-held housing 14 preferably has a weight
of about 600 gm (1.3 pounds) or less. Other sized housings
14 may be used with the present invention, but in a preferred
embodiment, the housing has a weight of less than 1000 gm
(2.2 pounds), more preferably a weight of less than 800 gm
(1.8 pounds) and most preferably, a weight of no more than
600 gm (1.3 pounds).

[0033] The hand-held housing 14 contains ultrasound
electronics 15 of an ultrasound scanner. Different embodi-
ments may contain different components of the ultrasound
electronics within the hand-held housing 14, with some
embodiments containing all of the components, except, of
course, the piezoelectric transducers of the probe. The
ultrasound electronics include a beamformer 17, a central
processing unit with a control module 18, a computing unit
19, a memory unit 20, an image processing unit 21, a power
supply 22, and an optional wireless transmitter and receiver
23, all electrically interconnected. The ultrasound electron-
ics 15 are configured to contain and operate conventional
hardware, firmware and/or software for operating an ultra-
sound scanner in a known manner and displaying the
scanned image on a display, as discussed below. The power
supply 22 preferably comprises a rechargeable battery, such
as a lithium polymer battery capable of providing several
hours of operation for the ultrasound scanning system 10.
Other types of power supplies including line power (alter-
nating current) or other types of power storage devices,
including different battery types, may be used as well. It is
contemplated that the line power may be used in conjunction
with a power converter, such as an AC-DC adapter.

[0034] A first display 30, comprising a touchscreen 32, is
mounted on the hand-held housing 14. A user input interface
33 is provided in the housing 14, at least a part of which is
presented on the first display 30. The user input interface 33
is configured to receive inputs from the user via the touch-
screen 32 and to transmit those inputs to the central pro-
cessing unit 18. Preferably the display 30 has a display area
34 of a size in the range of 10.2 cm (4 inches) to 38.1 cm (15
inches) as measured on the diagonal of the rectangular
display area. In a preferred embodiment, the display 30 has
a display area 34 of a size of about 17.8 cm (7 inches) as
measured on the diagonal.

[0035] In some embodiments, a second or additional dis-
plays may be connected to the ultrasound electronics to
provide for a larger display of the scanned image and to
provide for a larger area for the user input interface 33 on the
touchscreen 32 of the housing. A particular arrangement for
an additional display is described in more detail in co-
pending U.S. patent application Ser. No. 14/ (attor-
ney docket number 5490.120265), the disclosures of which
are incorporated herein by reference.
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[0036] The ultrasound electronics 15 are coupled to the
probe 16 to direct controlling signals to the probe and to
receive transducer signals from the probe.

[0037] More specifically, the probe 16 can be either
directly connected or wirelessly connected to the ultrasound
electronics 15. A particular type of detaching and reattaching
wired arrangement for the probe 16, and particular types of
probes that may be utilized, are disclosed and described in
co-pending U.S. patent application Ser. No. 14/
(attorney document number 5940.120267), the disclosures
of which are incorporated herein by reference.

[0038] All relevant information can be stored in the
memory unit 20, e.g., as a data storage device and/or a
machine readable data storage medium carrying computer
programs, for retrieval by the central processing unit 18 and
its children modules as desired. For example, the central
processing unit 18 may include an interface module for
providing an interface between the central processing unit
18, the memory unit 20, and the display 30. The interface
module controls operation of, for example, various compo-
nents of the ultrasound electronics 15, the probe 16, the
display 30, and other related system devices, services, and
applications. The other devices, services, and applications
may include, but are not limited to, one or more software or
hardware components, etc. The interface module also
receives signals, which are communicated to the respective
modules, such as the central processing unit 18, and its
children modules.

[0039] It is preferred that the ultrasound electronics 15
further includes a high definition multimedia interface
(HDMI) port 80 for providing a multimedia connection with
another electronic device, and at least one air vent outlet 82
for cooling the present system 10. Other auxiliary electron-
ics include, but are not limited to, a power supply socket 84
for electrically charging the present system 10, at least one
Universal Serial Bus (USB) port 86, and a power button 88
for turning on and off the present system.

[0040] Referring now to FIG. 2, an exemplary practice of
the present medical ultrasound scanning system 10 is illus-
trated, utilizing the portable housing 14 having the user
interface 33, and the probe 16. For example, the operator 12
holds the housing 14 having the user interface 33 with the
first hand 124, and manipulates the probe 16 against the skin
or in a body cavity of a patient with a second hand 124.
[0041] In a preferred embodiment, the user interface 33
includes a virtual control area 36 being displayed on the
touchscreen 32 of the portable housing 14, and further
includes a simulated or virtual trackball zone 38 for per-
forming mouse or trackball navigational functions, using a
touch-sensitive manipulation method as known in the art.
[0042] Referring now to FIGS. 2-5, it is contemplated that
at least a portion of the trackball zone 38 is displayed in a
lower left corner of the touchscreen 32, such that when a
finger, such as a thumb 12¢, of the first hand 12a of the
operator 12 touches a surface of the touchscreen, the track-
ball zone can be virtually rotated in any desired direction for
moving a cursor or a selected display element on the
touchscreen, as discussed below. An outer edge 38a of the
trackball zone 38 has a curved shape, thus giving the
trackball zone the shape of one quarter of a circle when the
trackball zone is located in a corner of the touchscreen 32,
and thus the appearance of part of a familiar trackball. It is
also contemplated that the virtual control area 36 can be
displayed in any corner or along a peripheral edge of the
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touchscreen 32 to suit different applications, so long as the
virtual control area is accessible by at least one finger 12¢ of
the first hand 12a of the operator 12, while the housing 14
is being held in that first hand. The ultrasound electronics 15
may include sensors to detect an orientation of the housing
14 as it is held, so as to change the position of the virtual
control area 36 as the housing is rotated by the user, such as
between a landscape position and a portrait position of the
display 30 of the housing 14. Other two-dimensional point-
ing device areas, in lieu of the virtual trackball zone 38, are
also alternatively contemplated for use with the system to
suit different applications.

[0043] In a certain mode of operation, when the finger of
the operator 12 moves on the trackball zone 38, such as by
sliding or swiping, a corresponding ROI window 44 (se-
lected display element) changes its location or position
relative to the image of the scanned tissue of the patient 42,
based on a positional information of the trackball zone. The
ROI window 44 is defined by any demarcation method
known in the art, such as a dotted line shown in FIG. 3.
[0044] It is preferred that, as illustrated in FIG. 5, a signal
window 46 is provided in a lower portion of the touchscreen
32 for viewing the PW Doppler signals associated with the
scanned patient 42.

[0045] As shown in FIG. 5, it is also contemplated that a
PW gate or cursor 48 is generated and localized (or focused)
on an image 40 of the scanned patient 42 by selectively
pressing on a desired portion of the image for a predeter-
mined time period, or by rolling the trackball zone to move
the PW gate to a desired position and “selecting” that
position. The PW gate or cursor 48 generally refers to a
location where the PW Doppler signal is listened to in the
image 40. As similarly with the ROI window 44, when the
finger of the operator 12 moves on the trackball zone 38, a
corresponding location of the PW gate or cursor 48 changes
based on the positional information of the trackball zone. As
a result, the PW gate or cursor 48 precisely changes its
relative position and size based on the movement of the
trackball zone 38, such that a fingertip of the operator 12
does not mask the zone of interest on the image of the
scanned patient 42. Similarly, the relative position and size
of the ROI window 44 can be adjusted or manipulated by
moving the finger of the operator 12 on the trackball zone
38.

[0046] Referring now to FIGS. 3-5, the virtual control area
36 includes a virtual button arc 50 disposed around the
trackball zone 38 wherein the arc has at least one virtual
button 52 being displayed on the touchscreen 32 for con-
trolling various imaging system functions. It is contemplated
that the arc 50 can be readily activated by the finger 12¢ of
the first hand 12a of the operator 12 while that hand is
holding the housing 14. Although the arc 50 is shown as
having a partial circular shape, other suitable geometric
shapes, such as linear and curvy shapes, are also contem-
plated to suit different applications.

[0047] An exemplary imaging system function of each
virtual button 52 may include, but is not limited to, control-
ling a digital caliper, viewing associated data of the scanned
patient 42, measuring a depth of the tissue being scanned,
performing a start/stop operation of the present system 10,
or the like. An important aspect of at least some of the virtual
buttons 52 is that when the button is touched, other virtual
buttons on the arc 50 change their designations such that the
buttons are context sensitive and thus display legends and
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provide associated functions and their sub-functions, when
touched, appropriate to the state of the scanner system 10 at
any given time. The current state of the scanner system 10
may refer to, for example, a live scanning mode and a pause
mode.

[0048] Referring now to FIGS. 3-5, 6A-6C, and 7, and
merely as an example of one of limitless operating arrange-
ments and displays, when a Start button 54 (FIG. 3) is
activated, the present system 10 transitions into the live
scanning mode. During the live scanning mode, a Color
button 56 (FIG. 7) may be depressed by the finger of the
operator 12 for a predetermined time period to activate and
display buttons for the corresponding functions and sub-
functions relating to the state of the scanner system 10
relating to the Color selection, such as steering left, steering
right, and no steering of the image 40. A Doppler button 58
(FIG. 7) operates in a similar way to display the correspond-
ing functional and sub-functional buttons associated with the
Doppler state of the scanning system 10, instead of the
buttons, such as Color, Doppler, Motion, and Pause associ-
ated with the Start state of the scanning system.

[0049] As another example, when a Pause button 60 (FIG.
7) is activated, the present system 10 transitions into the
pause mode. During the pause mode, the scanned image 40
is frozen, and one or more measurements may be taken using
a Caliper button 62 (FIG. 4). It is contemplated that, as
illustrated in FIG. 6 A, when a Measure button 64 (FIG. 5)
is depressed by the finger of the operator 12 for a predeter-
mined time period, the corresponding functional and sub-
functional buttons, such as Distance, Area, and Volume
buttons, are activated and displayed on the touchscreen 32.
[0050] Similarly, as illustrated in FIG. 6B, when a Data
button 66 (FIG. 4) is depressed by the finger of the operator
12 for a predetermined time period, the corresponding
functional and sub-functional buttons, such as Store, Print,
No Steering buttons, are activated and displayed on the
touchscreen 32. Also, as illustrated in FIG. 6C, when a
Depth button 68 (FIG. 4) is depressed by the finger of the
operator 12 for a predetermined time period, the correspond-
ing functional and sub-functional buttons showing different
values of depth for viewing are displayed (e.g., 12 centime-
ters, 13 centimeters, 14 centimeters, etc.). In some of these
states of the scanning system 10, the virtual trackball zone
38 becomes a “return” button, to return the scanning system
to the previous state.

[0051] Referring now to FIGS. 2, 4 and 7, it is preferred
that, during the Pause mode, a plurality of auxiliary buttons
are provided for performing ancillary functions of the pres-
ent system 10. For example, in FIG. 4, a New button 70 is
provided on top of the touchscreen 32 for generating a new
file for the patient 42. A Settings button 72 is provided on top
of the touchscreen 32 for modifying configurations of the
present system 10. A Review button 74 is provided on top of
the touchscreen 32 for reviewing the patient data. A window
adjuster 76 is provided to adjust a location of the ROI
window 44. Other auxiliary displays or icons for displaying
related information, such as a date and time stamp, and a
level of battery for the ultrasound electronics 15, are con-
templated.

[0052] It is also contemplated that other auxiliary control
tools may be displayed on the display 30 as desired. For
example, in FIG. 7, a Gain slider 78 is provided to com-
pensate a wide range of color and hue presentations of the
image 40. When the trackball zone 38 of the virtual control
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area 36 is positioned on a bottom side of the touchscreen 32,
the Gain slider 78 can be positioned horizontally above the
virtual control area 36.

[0053] However, it is contemplated that the trackball zone
38 can be disposed in any corner or along any peripheral
edge of the touchscreen 32 to suit different applications, and
thus the orientation of the Gain slider 78 varies based on the
disposition of the trackball zone. For example, if the track-
ball zone 38 is positioned on the left side of the touchscreen
32, the Gain slider 78 can be positioned vertically on the
right side of the virtual control area 36. Other suitable
arrangements of the Gain slider 78 are contemplated.
[0054] While at least one exemplary embodiment of the
present invention has been shown and described, it should be
understood that modifications, substitutions and alternatives
may be apparent to one of ordinary skill in the art and can
be made without departing from the scope of the invention
described herein. This application is intended to cover any
adaptations or variations of the specific embodiments dis-
cussed herein. In addition, in this application, the terms
“comprise” or “comprising” do not exclude other elements
or steps, and the terms “a” or “one” do not exclude a plural
number. Furthermore, characteristics or steps which have
been described with reference to one of the above exemplary
embodiments may also be used in combination with other
characteristics or steps of other exemplary embodiments
described above.

What is claimed is:

1. A portable ultrasound scanning system for performing
a diagnostic ultrasound scanning process of a patient, com-
prising:

a portable housing configured to be held in a first hand of

a user of the scanning system,

ultrasound electronics of the ultrasound scanning system
being contained within the hand-held housing,

a display comprising a touchscreen mounted on the hand-
held housing,

a user input interface, at least a part of which is presented
on the display, and being configured to receive inputs
from the user via the touchscreen and to transmit those
inputs to the ultrasound electronics,

a scanning probe arranged to be in communication with
the ultrasound electronics and configured to be held in
a second hand of the user of the scanning system,

a virtual control area being included in the user interface,
the virtual control area being displayed on the touch-
screen of the portable housing; and

a trackball zone being included in the virtual control area,
the trackball zone performing a navigational function
using a touch-sensitive manipulation method.

2. The scanning system of claim 1, wherein at least a
portion of the trackball zone is displayed in one corner of the
touchscreen.

3. The scanning system of claim 1, wherein at least a
portion of the trackball zone is displayed along a peripheral
edge of the touchscreen.

4. The scanning system of claim 1, wherein at least a
portion of the trackball zone is displayed on the touchscreen
in an area accessible by at least one finger of the first hand
of the user that is holding the portable housing.

5. The scanning system of claim 4, wherein the entire
trackball zone is accessible by at least one finger of the first
and of the user that is holding the portable housing.



US 2017/0095231 Al

6. The scanning system of claim 4, wherein the at least
one finger comprises the thumb of the user.

7. The scanning system of claim 1, wherein the virtual
control area includes a virtual button arc disposed around a
portion of the trackball zone.

8. The scanning system of claim 5, wherein the trackball
zone comprises a shape having an arcuate edge portion.

9. The scanning system of claim 7, wherein the virtual
button arc is accessible by the at least one finger of the first
hand of the user that is holding the portable housing.

10. The scanning system of claim 7, wherein the virtual
button arc has a plurality of virtual buttons displayed on the
touchscreen for controlling at least one imaging system
function.

11. The scanning system of claim 10, wherein the virtual
buttons are each associated with different imaging system
functions.

12. The scanning system of claim 10, wherein the virtual
buttons are each associated with a single imaging system
function.

13. The scanning system of claim 10, wherein a touching
of a first of the virtual buttons causes a display of different
legends on the remaining virtual buttons based on an imag-
ing system function associated with the first of the virtual
buttons.
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