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(57) ABSTRACT

A compact, portable ultra sound system is capable of docking
with a larger, traditional cart-based ultrasound system. The
docking can include a physical and an electrical connectivity
between the compact portable ultrasound system and the
larger traditional cart-based ultrasound system. The compact
system is thus able to use the peripherals ofthe larger system
and this provides for a more cost effective use of the larger
system.
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DOCKABLE ULTRASOUND SYSTEMS AND
METHOD THEREOF

[0001] The present disclosure relates to a dockable ultra-
sound system. In particular the present disclosure relates to a
compact ultrasound system that is portable and adapted to
dock with a larger traditional cart-based ultrasound system
and to share its peripherals and resources.

[0002] Many commercially available diagnostic ultrasound
systems are available that provide premium performance.
Typically these systems have a wide range of clinical appli-
cations and the best available imaging and application per-
formance. These systems are large, usually weighing 300
pounds or more, being constructed onto a movable cart, to
facilitate moving the system to different locations. These
systems typically provide a large monitor for viewing images,
peripheral devices such as video printers, VCRs, and different
media recording devices (CD, DVR, MO disk). These sys-
tems also typically provide LAN connectivity to export
images in DICOM or proprietary formats to offline review
stations.

[0003] While provide the ultimate in diagnostic perfor-
mance, they can not be easily transported to different wings of
a hospital, or to outreach clinics. Therefore there is a need to
develop premium performance ultrasound systems that are
much lighter weight and that are much more easily transport-
able. However, these lightweight systems, by the nature of
their design requirements, cannot easily incorporate all of the
peripheral devices of the larger system and are therefore not a
suitable replacement for these larger cart-based systems.
[0004] Sinceitis not possible for these compact ultrasound
systems to provide all of the capabilities required in order to
replace the larger, heavier systems completely, both types of
systems are needed in the clinical environment.

[0005] Ttis therefore desirable to find a method and system
for utilizing both the compact system and the larger cart-
based system together in order to eliminate the need to move
the larger system around the clinical facility and to provide
the compact system with the use of the peripherals only
available in the cart-based system.

[0006] The present invention provides a compact, portable
ultrasound system that is capable of docking with a larger,
traditional cart-based ultrasound system. The docking
includes a physical and/or an electrical connectivity between
the compact portable ultrasound system and the larger tradi-
tional cart-based ultrasound system. The compact system is
thus able to use the peripherals of the larger system and this
provides for a more cost effective use of the larger system.
[0007] Other objects will become readily apparent from the
foregoing description and accompanying drawings in which:
[0008] FIG. 1 is a block diagram of the present invention
showing the dockable interface between the compact portable
ultrasound system and the larger traditional cart-based ultra-
sound system; and

[0009] FIG. 2 is an operation flow chart of the present
invention.

[0010] Referring now to the drawings, FIG. 1 is a block
diagram of showing the docking between a portable compact
ultrasound system and a larger traditional cart-based ultra-
sound system.

[0011] In FIG. 1 a communications port 26 connects the
larger traditional ultrasound system 30 to the compact ultra-
sound system 25 in order to import/export images, measure-
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ments, patient data, and modality work lists. An electrical
connectivity must be established in order to achieve docking
between the two ultrasound systems. The electrical connec-
tivity may be either a wired connection between the cart-
based system and the portable system or a wireless connec-
tion. In addition there may be a physical interface between the
cart-based system and the portable system.

[0012] The traditional cart-based system may be modified
to include a ‘docking bay’ for the portable system. The cart-
based system may be modified to provide a mechanical and an
electrical docking bay into which the portable, compact sys-
tem 25 may be placed. The portable system 25 includes physi-
cal and/or electrical features that enable it to dock or mate
with the cart-based system. This physical connection is very
similar to a laptop computer docking station.

[0013] A physical connection acts to secure the portable
system to the cart-based system for the purpose of securing
the portable system to the cart-based system both for support
and for anti-theft security. The physical connection may be a
manually operated locking device using a key or combination
type lock; or alternatively the locking mechanism may be
electronically operated from either system using a username
and password to prevent unauthorized removal of the portable
system from the cart-based system.

[0014] A physical security locking mechanism 27 safely
secures and locks the larger ultrasound system to the compact
ultrasound system when docked together. This may be either
a manually operated locking device using a lock and a key or
a combination type of lock or it may be electrically operated
on either the larger or compact system by using a user name
and password. The larger system 30 includes the following
peripherals: a printer, a film printer, a DVD or MOD storage
and a VCR tape recorder. The larger system 30 may be modi-
fied to include a docking bay for the compact portable system
25. The portable system 25 includes physical and/or electrical
features that enable it to dock or mate with the larger system
30 to prevent unauthorized removal of the portable system 25
from the larger system 30. The docking bay of the cart-based
system includes the following features:

[0015] Power may be supplied by the cart-based system to
the portable system to enable the portable system to operate
and/or charge its internal batteries An electrical interface
connection, which may be a standard interface (i.e. LAN
connection) or a custom interface which enables the comput-
ers in the cart-based system and the portable system to estab-
lish communications and transfer information between the
two systems.

[0016] Specifically, the transfer of images, measurements,
patient data, Modality Worklists, and HIPPA privacy/security
information is included. The images or patient data previ-
ously collected on the portable system may be transmitted to
the traditional system for storage, review or retransmission to
an offline reading station.

[0017] Modality work lists may be downloaded from the
traditional system, which have been previously received via
its LAN connection, to the compact system for later use by a
clinician.

[0018] Service patches may be transmitted to the compact
system or diagnostic information may be transmitted from the
compact system to the internet, following temporary storage
on the traditional system.

[0019] A secure mechanical connection may be made
which acts to prevent theft of the compact system. This
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mechanical connection may be activated/deactivated by a
code entered on either machine.

[0020] The images from the compact system may be
reviewed on the traditional system, taking advantage of the
larger or higher resolution video monitor of the traditional
system.

[0021] Theaforementioned electrical data transfers may be
accomplished by wireless communications between the cart-
based system and the portable system such as but not limited
10 the 802.11 gwhich is a standard wireless protocol orelse by
any known wireless communications systems including other
wireless router systems. It is understood that the invention is
not limited to any specific wireless communications system.
[0022] TImages which were collected onthe compact system
may be reprocessed to provide improved image quality or
diagnostic information, using the greater computing capabili-
ties of the traditional system.

[0023] In addition certain software modifications are
required for the docking between the two ultrasound systems.
[0024] The cart-based system may be configured to add the
docking bay. The cart-based system and the portable system
through field upgrade or factory installation, will be pro-
grammed using computer software drivers and protocol have
software which runs on it’s computer(s) that is specially
adapted to provide the foregoing applications:

[0025] Recognition of the portable system

[0026] Establishing of communications with the por-
table system

[0027] Authorization of security for patient privacy with
the portable system

[0028] Transfer of images in both directions between the
two systems

[0029] Transfer of measurements in both directions
between the two systems

[0030] Transfer of Modality Worklists in both directions
between the two systems

[0031] Transfer of software upgrades in both directions
between the two systems

[0032] Transfer of system diagnostic information in both
directions between the two systems

[0033] Control of reprocessing of images using the cart-
based system software and/or hardware.

[0034] Control of directing specified images and data
from the portable system to the cart-based system
peripherals

[0035] Control of directing specified images and data
from the portable system to an offline storage device via
the cart-based networking connection (LAN, wireless).

[0036] Review of images collected on the portable sys-
tem using the larger, higher resolution monitor of the
cart-based system.

[0037] Activation/deactivation of a mechanical anti-
theft security lock on the docking bay.

[0038] FIG. 2 is a flow chart showing the operation of the
present invention.

[0039] First, ultrasound images are collected on a portable
system 25 (in FIG. 2) as a remote location 5. The portable
system 25 is then transported to the location of the larger
cart-based traditional system 30 as seen in 6. The portable
system optionally docks with the larger cart based system 7.
Communications is established via the connection between
the two systems 8. The communication between the two
systems provides for the following:
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[0040] The collected images 5 are transmitted from the
portable system 25 to the peripherals of the larger traditional
cart-based system 30 as shown in 9. These peripherals can
include a monitor and image producing equipment. The col-
lected images can be analyzed and/or reproduced using the
larger cart-based system’s hardware and software. 10 and
then the images and measurements are stored to office storage
facility using the cart-based system LAN 11.

[0041] Quantification tasks can also be performed on the
collected images on the larger traditional cart-based ultra-
sound system 12. After quantification is performed the
images and measurements can be stored to an offline storage
facility using the large cart-based system’s LAN.

[0042] While presently preferred embodiments have been
described for purposes of the disclosure, numerous changes
in the arrangement of method steps and apparatus parts can be
made by those skilled in the art. Such changes are encom-
passed within the spirit of the invention as defined by the
appended claims.

1. A compact ultrasound system which docks and operates
with a larger ultrasound system, comprising:

a compact ultrasound system with stand-alone capability to

image patients while being powered by a battery;

a larger cart-based ultrasound system with stand-alone
capability to image patients, the larger ultrasound sys-
tem including a monitor for viewing images, a plurality
of peripheral devices located on the cart, and connectiv-
ity to export images over a network; and

the larger ultrasound system further comprises a docking
bay for the compact ultrasound system so that the com-
pact ultrasound system docks with the larger ultrasound
system so that there is an electrical connection and an
image data connection between the larger ultrasound
system and the compact ultrasound system whereby
images acquired by the compact ultrasound system can
be transferred to the larger ultrasound system for pro-
cessing by the larger ultrasound system, use of the
peripheral devices with images acquired by the compact
ultrasound system, and exporting compact ultrasound
system images over the network.

2. The compact ultrasound system according to claim 1

wherein the image data connection is a wireless connection.

3. The compact ultrasound system according to claim 1
wherein the electrical connection is a wired connection.

4. The compact ultrasound system according to claim 1
wherein the docking bay provides a physical connection
between the larger ultrasound system and the compact ultra-
sound system.

5. The compact ultrasound system according to claim 4
wherein the physical connection includes a security lock
locking the compact system with the larger system.

6. The compact ultrasound system according to claim 1
wherein the electrical connection supplies power from the
larger system to the compact ultrasound system to power the
compact ultrasound system and to recharge the battery of the
compact ultrasound system.

7. A system for utilizing a compact ultrasound system with
a larger cart-based ultrasound system, comprising:

a battery-powered portable compact ultrasound system for
imaging a patient without the use of the larger ultrasound
system,

a larger cart-based ultrasound system for imaging a patient
without the use of the compact ultrasound system;
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the larger ultrasound system including a docking bay to
dock with the compact ultrasound system to provide an
electrical and image transfer connection between the
larger ultrasound system and the compact ultrasound
system.
8. The system according to claim 7 wherein said electrical
connection is a wireless connection.
9. The system according to claim 7 wherein said electrical
connection is a wired connection.
10. The system according to claim 7 wherein the docking
bay provides a physical connection between the larger ultra-
sound system and the portable system.
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11. The system according to claim 10 wherein said physi-
cal connection includes a security lock locking said compact
system with said larger system.

12. The system according to claim 7 wherein the electrical
connection supplies power from the larger system to the com-
pact ultrasound system to power the compact system and to
recharge a battery of the compact ultrasound system when the
compact ultrasound system is docked in the docking bay.
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