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Description
Technical Field

[0001] The present invention relates to an ultrasonic diagnostic device that produces images of internal organs or
blood streams in a body using ultrasonic waves, a method of extending functions related to ultrasonic diagnosis, and a
method of providing extension functions related to ultrasonic diagnosis.

Background Art

[0002] Basic techniques of examination using an ultrasonic diagnostic device include B-mode two-dimensional tom-
ography, a Doppler technique referred to as PW or CW mode, a color Doppler technique referred to as CDFM mode for
imaging blood streams, a tissue Doppler imaging (TDI) technique for imaging tissue movement, a 3D technique for three-
dimensionally displaying tissues, and a 4D technique for dynamically displaying three-dimensional images. The clinical
applications include stress echo and contrast echo techniques, and an ACM technique to measure the cardiac output
of a heart.

[0003] In recent years, ultrasonic diagnostic devices have been reduced in size, some can be carried in a hospital or
carried in a vehicle to an outdoor location, and others are portable. When these portable devices are used, the diagnostic
application or range is significantly wider than the conventional devices. In an emergency site, during an operation, or
for home medical treatment, a nurse or the like can easily carry the device. The users are not only ultrasound specialists
among doctors or technicians but could also be rescue workers, nurses or even patients themselves at home unlike the
conventional cases.

[0004] However, all the functions for these various uses can hardly be implemented in a stationary type ultrasonic
diagnostic device. It would be understandably still more difficult to implement these functions in a mobile, compact size
ultrasonic diagnostic device because of the weight, the capacity of the memory circuit or the like. Particularly when a
mobile ultrasonic diagnostic device is used, it can be carried to a plurality of sections, facilities or locations, but their
environments (related to data filing, peripheries, electronic medical charts and the like) are often different, and optimum
examination cannot be carried out.

[0005] US5897498describes an ultrasound system which can exchange messages with a hospitalinformation system.

Disclosure of Invention

[0006] Itis an object of the invention to provide an ultrasonic diagnostic device that allows appropriate function exten-
sion, and a function extension method.

[0007] In a first independent aspect the invention provides a mobile ultrasonic diagnostic device for generating an
ultrasonic image based on an echo signal obtained by transmitting/receiving ultrasonic waves to/from a subject body,
comprising:

an input device for inputting information identifying an environment where said ultrasonic diagnostic device is used;
a function extraction unit for extracting a plurality of extension functions corresponding to the identified environment
among a plurality of extension functions that can be extended at said ultrasonic diagnostic device; and

a display unit for displaying said extracted plurality of extension functions in order to ask an operator to specify at
least one desired function among said extracted plurality of extension functions, wherein said plurality of extension
functions that can be extended at said ultrasonic diagnostic device comprise at least one of ultrasonic transmission/
reception sequence data, a program file for examination navigation, a program file for communication processing,
adriver for peripheral equipment, a program file for measuring diagnosis, picture quality parameter data, and protocol
data for examination navigation.

[0008] Inasecond independent aspect the invention provides a method of extending a function for a mobile ultrasonic
diagnostic device, comprising the steps of:

uploading information identifying an environment where the mobile ultrasonic diagnostic device is used to an external
server from the ultrasonic diagnostic device;

downloading list data for a plurality of extension functions that can be used in the environments where said ultrasonic
diagnostic device is used from said external server;

displaying said downloaded list for the plurality of extension functions in order to ask an operator to specify at least
one desired function among said downloaded plurality of extension functions; and

accessing said external server to download a program file or data necessary for executing said at least one specified



10

15

20

25

30

35

40

45

50

55

EP 1 336 378 B1

extension function wherein said plurality of extension functions that can be extended at said ultrasonic diagnostic
device comprise at least one of ultrasonic transmission/reception sequence data, a program file for examination
navigation, a program file for communication processing, a driver for peripheral equipment, a program file for meas-
uring diagnosis, picture quality parameter data, and protocol data for examination navigation.

Brief Description of Drawings

[0009]

FIG. 1 is a diagram of an ultrasonic diagnostic device according to an embodiment of the invention;

FIG. 2 shows how function program files are downloaded through a network of wireless LAN according to the
embodiment;

FIG. 3 shows an example of how functions are extended by detachably attaching function extension units according
to the embodiments;

FIG. 4 is a diagram of the configuration of the device shown in FIG. 3;

FIG. 5 shows an example of how functions for a portable ultrasonic diagnostic device are extended according to
the embodiment;

FIG. 6 is a view of a stand-alone type ultrasonic diagnostic device according to the embodiment;

FIG. 7 is a view of a network type ultrasonic diagnostic device according to the embodiment;

FIG. 8 is a view of a simplified ultrasonic diagnostic device according to the embodiment:

FIG. 9 shows software architecture according to the embodiment;

FIG. 10 shows how function program files are downloaded to a mobile system from an application server while the
system is on the move according to the embodiment;

FIG. 11 shows how a plurality of application servers are accessed at a time when necessary functions are provided
by a plurality of providers according to the embodiment;

FIG. 12is a chart showing a basic procedure by connection with an application server according to the embodiment;
FIG. 13 is a view of how exchange between a technician or doctor only in charge of examination and a server is
taken over by another person according to the embodiment;

FIG. 14 is a chart showing a procedure to automatically provide function program files used in the past according
to the embodiment;

FIG. 15 is a diagram showing how information is exchanged between the ultrasonic diagnostic device and externally
provided HIS/RIS, PACS, examination information management center, and ASP according to the embodiment;
FIG. 16 is a system chart of a business model for promoting enhancement of functions according to the embodiment;
FIG. 17 is a diagram showing an example of how the transmission format is changed depending on the transmission/
reception environments of facilities according to the embodiment;

FIG. 18 is a diagram showing another example of how the transmission format is changed depending on the trans-
mission/reception environments of facilities according to the embodiment;

FIG. 19 shows how information is communicated between the diagnostic device and the ASP according to the
embodiment;

FIG. 20 shows the mechanism of notifying the ASP of how the device is used in a hospital according to the embod-
iment; and

FIG. 21 shows the mechanism of notifying the ASP of how the device is used outdoors according to the embodiment.

Best Mode for Carrying Out the Invention

[0010] Now, an ultrasonic diagnostic device according to a preferred embodiment of the invention will be described
in conjunction with the accompanying drawings. As shown in Table 1, one of the conditions for applying the present
invention is that functions necessary in ultrasonic diagnosis are different depending upon the site/environment in which
the device is used and who uses the device.

Table 1

Location Environment User Necessary functions

Medical practitioner

Specialist doctor Basic functions, Basic

Simple examination with no measurement

filing environment . Basic functions, Diagnostic
Non-specialist doctor L .
navigation function
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(continued)

Location Environment User Necessary functions

Basic functions, Basic
measurement, Unique filing
Middle & small hospital | Unique filing environment Doctor connection function,
Diagnostic navigation
function

Basic functions, Basic
measurement, Applied
functions, Applied
measuring, Applied
Doctor, technician analysis, DICOM
communication function,
HL7 communication
function, Electronic medical
chart function

HIS/RIS/PACS

L hospital .
arge hospita environment

Basic functions, Basic
measurement, Applied
functions, Applied
measuring, Applied
analysis, Unique filing
connection function

Unique filing environment Doctor, technician

Scanning to confirm
affected area

Basic functions, 3D display

) ti .
perating room function

Surgeon

Basic functions,
Emergency site Emergency examination Emergency rescue team Emergency examination
navigation function

Basic functions,

Emergency examination, N
Emergency examination

image/information Emergency rescue team, o .
In ambulance B . navigation function, Real
communication with rescue doctor .S ) .
. time image/information
hospital

communication function

Basic functions, Basic

measurement, Applied

. . Tele-medicine Tele- measulnng, Applleq

Satellite hospital . Doctor analysis, Examination

operation o .

navigation function, Image/

information communication

function

[0011] FIG. 1 is a diagram of the configuration of the ultrasonic diagnostic device according to the embodiment of the
invention. Now, the echo-pulse system will be described. The device irradiates ultrasonic waves from a pulse transmission
circuit 2 into a subject body through an ultrasonic probe 1. Then, echoes reflected by tissues, blood stream and the like
in the subject body are received at a pulse receiving circuit 3 through this same probe 1 and demodulated. The received
signal is subjected to delay control (phasing addition), filtered or subjected to other processing at a pre-processing portion
4, and then output to an echo signal processing control portion 5 as an echo signal. The echo signal processing control
portion 5 carries out various kinds of processing related to image generation to the echo signal input from the pre-
processing portion 4. The kinds of processing include transmission/reception operation processing, B mode operation
processing, M mode operation processing, color Doppler operation processing, and PW Doppler operation processing,
and CW operation processing. The image data produced here is subjected to coordinate transformation or interpolation
at a scan converter 6 and then supplied to a video interface 7. The video interface 7 includes a video memory used to
display ultrasonic images at a display (monitor) 8. Images are displayed at the monitor 8 based on data written in the
memory. The video interface 7 also includes a cine memory used for recording dynamic picture images.

[0012] The echo signal processing control portion 5 is provided to carry out processing mainly related image generation
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to the echo signal, and normally dose not have any processing capability or very limited capability if any. The control
portion operates according to an externally provided program file related to image generation and generates image data.
The program may be provided through a storage medium such as floppy discs or PC cards (memory cards) 9 to 12.
Alternatively, it may be downloaded using a network (wire or wireless electrical communication line). In order to carry
out these methods, a PC card interface 13 and a network interface 14 are provided in the device. It is understood that
these two methods can be combined. The methods will later be detailed.

[0013] Now, the control system will be described. The control system of the device includes an operation panel 15, a
CPU 16, a real time control processor 17, an image signal processor 18, an image signal analyzer 19, and a RAM 20.
The panel 15 transmits the operator’s instructions to the CPU 16. The CPU 16 mainly carries out screen display control,
key operation control, internal program file event processing, GUI (Graphical User Interface) processing, network com-
munication processing, data saving processing, report processing and the like.

[0014] The real time control processor 17 controls management that requires real time control other than the control
of the CPU 16 in particular, and downloads firmware and the like to a programmable device. The image signal processor
18 carries out echo signal recovery or image processing software-wise based on program files such as applications or
the like downloaded through the network.

[0015] These functions implemented software-wise as described above are implemented based on program files
provided through the PC card interface 13 or the network interface 14, which functions are conventionally implemented
in other words, through hardware. The image signal analyzer 19 implements clinically necessary application functions.
For example, the analyzer executes a tissue Doppler analysis function, an automatic cardiac output calculation process-
ing/analyzing function, or basic analysis, i.e., a curve analysis (FFT analysis, blood stream speed gradient analysis,
chronological brightness change analysis), etc. The network interface 14 carries out information exchange with an
external server connected wireless or through a wire. The RAM 20 is a memory used for temporary saving or operation
by the CPU 16, the real time control processor 17, the image signal processor 18, and the image signal analyzer 19.
The memory may be divided into memory spaces for allocation or allocated as a common memory depending upon the
configuration. The RAM 20 can store and/or delete program files, setting parameter data, protocol data, drivers, and the
like transmitted from an ASP that will be described through the network as required. A magnetic storage device such
as a hard disc drive may be used as auxiliary storage means for the RAM 20.

[0016] In the above circuit configuration, the functions to be needed can be changed as desired depending upon the
environment (location) in which the device is used. When the ultrasonic diagnostic device is a mobile, compact size
device, the device may be used in a different environment such as when it is on the move apart from normal patient
rooms. In this case, only necessary functions may be downloaded as desired depending upon the environment and
installed in the device. More specifically, as the device is lightweight and compact, it can be used in various locations
such as different sections and sickrooms or operation rooms in a hospital, other hospitals, an emergency site, in an
ambulance, a battle field and the like. The device can be used by various people such as a doctor with requested
specialty, an examination doctor, an examination technician, a nurse, a soldier, and a patient himself/herself staying at
home. The wide range of use of the device allowed by these features cannot be compared with that of the conventional
devices. The optimum functions can be implemented in each case, so that all the requests can be fulfilled. An environment
(location) and applicable functions therefor will be described by way of illustration.

[0017] FIG. 2showshow necessary processing functions (application programfiles) are downloaded through a network.
Herein, a stationary diagnostic device 21 and a mobile diagnostic device (portable diagnostic device) 22 that can be
carried are used. A plurality of application program files supplied from the manufacturer have registered in a database
24 in aserver 23 atan application service provider (ASP). When the operator requests the provider to provide a necessary
function (application program file) in advance or when the necessity of diagnosis arises. In response to the request, a
program file, data, a manual, and the like are downloaded from the application server 23.

[0018] In order to download the data, a network must be established with the server 23. The stationary device 21 is
typically connected by a wire 25 using Ethernet. Meanwhile, the portable device 22 is suitably connected by a wireless
LAN 26. When such a wireless LAN cannot be connected, a medium such as MO and CD, a PC card, a memory card,
etc. may be used to supply the data. The medium, the PC card, or the memory card may be directly supplied by the
ASP 23 or provided with data in advance from the application server using a terminal such as a LAN connectable PC.
[0019] Note that for user log-in the ASP 23 is provided with an ID unique to the ultrasonic diagnostic device, an ID
unique to the facility where the ultrasonic diagnostic device is used, and a user ID from the ultrasonic diagnostic device.
The ASP 23 is provided with information including the using time, the number of functions used, and the using period
from the ultrasonic diagnostic device for charging, gathers information on how the program file is used as statistic
information, and calculates billing information based on the gathered statistic information for display and transmission
to the user.

[0020] In combination with being provided with necessary functions through the storage medium or network as de-
scribed above, the functions may each be formed into a unit as shown in FIG. 3, and a necessary unit may be mounted
to the main body of the device. Unlike a conventional combined diagnostic device, separable processing system parts
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are formed separately for units 27 to 35. In the example in FIG. 3, there are a probe unit 34, a system rack 35, a
transmitting unit 31, a receiving unit 30, a 2D ultrasonic image forming unit 29, a color Doppler unit 28, a network unit
27, a monitor unit 32, and an operation unit 33. These units 27 to 35 are connected wireless or by a wire. In the terms
of connection, the probe unit 34, the monitor unit 32, and the operation panel unit 33 are basically provided separately
from one another and may frequently be relocated, so that wireless connection would basically be preferable for them.
The signal processing units 28 to 31 in the main body 35 are connected by a wire or optical communication because
high speed data processing is necessary.

[0021] FIG. 4 is a circuit diagram of a separated type diagnostic device. Herein, the echo signal processing portion is
divided into units 36 to 39. The device main body 35 includes a unit interface 40. When one or two desired units among
the units 36 to 39 are mounted to the unit interface 40, a necessary function, e.g. an image generating function can be
provided to the device. The specification of a bus used for connection of the mounted units is not particularly specified.
[0022] FIG. 5is a view showing a compact, portable in particular, diagnostic device whose functions can be extended
with a PC card and a memory device. In this device, the main body 50 of the mobile system including a display portion
52, and an operation portion 53 is provided with a special or general-purpose probe 51. When a necessary function is
added/changed in the form of hardware, a hard device such as PC cards (PCMCIA) 41 to 45 are used. Meanwhile, when
the alteration is carried out software-wise, any of memory devices 46 to 48 such as a floppy disc is used. Firmware for
a programmable device such as a DSP and an FPGA in the device or in the PC card may be added/changed using a
memory device, etc. Note that any device that can be carried and used for adding hardware may be used instead of the
PC card.

[0023] Note that there are various kinds of ultrasonic diagnostic devices, and the invention is applicable to any of such
devices. FIG. 6 is a view of a stand-alone type ultrasonic diagnostic device. The main body 101 of the device may be
detachably mounted with various units including a transmitting/receiving unit 102, a continuous wave Doppler unit 103,
a server unit 104, a network interface unit 105, and a power unit 106. FIG. 7 shows a network type ultrasonic diagnostic
device, in which the device main body 113 and the common console 115 are connected through a high speed network
114 to a plurality of device terminals 111 and 112 that can be arranged in separate rooms for receiving ultrasonic waves
and displaying images. Ultrasonic echo signals gathered by the device terminals 111 and 112 are sent via the high
speed network 114, the device main body 113 carries out signal processing based on the continuous wave Doppler unit
103, and ultrasonic image data, etc. resulting from the processing is returned to the device terminals 111 and 112 via
the high speed network 114. The device terminals 111 and 112 display the returned ultrasonic image data at the display.
Various units detachably mounted to the device main body 113 include transmitting/receiving units 116 and 117, a
continues wave Doppler unit 118, a server unit 119, a network interface unit 120, and a power unit 120. As shown in
FIG. 8, a palm size, ultra compact, simplified diagnostic device 52 has the minimum necessary functions for transmission/
reception and image generation, and can be detached from the main body 51 and used as it is.

[0024] FIG. 9 is for use in illustration of software architecture according to the embodiment. The device layer is for
input/output control for devices connected to the main body such as a probe, a PC card, a memory device, a keyboard,
and a track ball. The operating system (OS) layer is a basic program file layer for controlling the device itself. This
example uses a general purpose OS for mainly GUI or processing input/output of information, and a real time OS for
processing requiring real time management such as control of hardware. The middleware layer includes program file
routines based on each application and is used as a library. There are an API for communication between software
coded in higher layers and an OS and a general-purpose routine including frequently used functions, a database used
for storing/searching image data, examination information, etc. and a workflow engine for automating the operation of
the device or behaving like a sequencer to carry out an operation navigation.

[0025] The plug-in layer is used to extend an applied routine to the general-purpose middleware layer. The plug-in
method is used so that software can be added/changed as desired. For example, this can be achieved by component
communication represented by COM, ActiveX provided by the Microsoft Corporation. The application layer mainly in-
cludes parts actually operated by the operator such as GUI (Graphical User Interface), and parts for displaying diagnostic
images and input/output of information such as examination information and patient information to the diagnostic device.
[0026] As shown in FIG. 10, in order to extend a necessary function, a program file for the function can be download
wireless to the mobile system 50 from the application server 23 even when the device is on the move. As shown in FIG.
11, if the necessary function is provided from a plurality of providers, a plurality of application servers 23-1, 23-2, and
23-3 may be accessed at a time. When the ASP to be used is determined based on the location to use the device (such
as the facility), the ASP is automatically switched using the facility information or the like as key information, and optimum
program files for the location can be downloaded.

[0027] Herein, the ASP 23 can select among a measuring program file, a clinical analysis processing program file, an
image processing program file, a communication processing program file, and an examination navigation protocol and
can distribute the selected one. For example, when the subject patient suffers from a circulatory disease, circulator
specific measuring package software is selected as a measuring program file. The circulator specific measuring package
software includes at least one of a left ventricle volume measuring function and a ventricle ejection fraction measuring
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function. A measuring program file based on the affected part of the subject body can be selected and distributed. When
the subject patient suffers from a circulatory disease, circulator specific clinical analysis processing package software
is selected as the clinical analysis processing program file. The circulator specific clinical analysis processing package
software includes at least one of a tissue Doppler analysis application and an ACM (Automated Cardiac Flow Measure-
ment) application. As the subject patient suffers from a circulatory disease, a circulator specific image processing program
file is selected as the image processing program file. In addition, as the subject patient suffers from a circulatory disease,
a circulator specific communication processing program is selected. The circulator specific communication processing
program allows a dynamic picture image communication protocol and imaging conditions to be transmitted. When the
subject patient suffers from a circulatory disease, circulator specific protocols including a screening protocol, an acute
cardiac infarction acuity determination protocol, and a confirmation protocol after a coronary revascularization operation
are selected as the examination navigation protocols. The examination navigation protocols allow control of the operation
of the device according to a pre-defined diagnostic procedure, and change control of the device depending upon the
progress of the examination.

[0028] The ASP 23 is provided with information related to the environment (location) of the diagnostic device from the
device itself, and extracts at least one of a plurality of extension functions that can be used in the location based on the
input environment. A program file related to at least one of the measuring program file, the clinical analysis processing
program file, the image processing program file, the communication processing program file, the examination navigation
protocol is selected depending upon the location, and the selected program file can be transmitted to the ultrasonic
diagnostic device.

[0029] The ASP 23 is provided with information related to the environment in which the diagnostic device is used from
the device itself, and selects a program file related to at least one of a communication processing program file saving
program file, a peripheral driver, and an examination navigation protocol based on the input environment. Note that the
environment information may be manually input from the operation portion of the ultrasonic diagnostic device, or may
be automatically obtained based on a signal from radio identifying signal generation means that is separately provided
as will be described. In addition, the ASP 23 is provided with information related to the environment in which the ultrasonic
diagnostic device is used from the device and can select a device driver for a printer, a saving device, a communication
device, and the like depending upon the input environment. The ASP 23 is provided with information related to the
environmentin which the ultrasonic diagnostic device is used from the device, selects an examination navigation protocol
based on the input environment and can transmit the selected protocol to the ultrasonic diagnostic device. Note that in
the above description, the ASP 23 determines the program files, the setting information, and the protocols to be used
based on the disease or environment information. These program files, the setting information, and the protocols to be
used can be determined on the ultrasonic diagnostic device based on the disease or environment information, and the
determined program files, setting information and protocols may be read from the ASP 23. The ultrasonic diagnostic
device deletes program files, protocols and the like that have been stored in the RAM 20, and stores the new program
files, protocols and the like transmitted from the ASP 23 in the internal storage means. The ultrasonic diagnostic device
changes selectable function items to be displayed on the screen of the device depending on these program files and
protocols. In this way, the selectable function items to be displayed on the screen of the ultrasonic diagnostic device are
changed depending on the disease or the environment among the contents as in the above Table 1 as required, and
therefore a doctor in charge can examine smoothly without any trouble in selection. Program files stored by the storage
means on the ultrasonic diagnostic device are deleted as required and exchanged with necessary program files, so that
the storage capacity of the device may be small and the structure of the device can be simple.

[0030] FIG. 12 shows a basic procedure started by connection with the application server 23. The operator transmits
a connection request to the application server 23 and the ID information by operating the device. The ASP 23 inquires
about the ID and the like, permits the operator to log in, and specifies the range of use by the operator that is predetermined
by a license contract with the operator. More specifically, if the signed license contract covers level 1, for example, all
the function program files prepared by the server 23 can be provided. To a user with the license contract covering level
2, only a limited part of the functional program files prepared by the server 23 can be provided.

[0031] The log-in procedure may be automatically carried out once the power is turned on for the device. Then, in
order to extend and change functions, function menu information registered on the server side is downloaded. The
operator selects necessary functions. In this procedure, using previously known information such as facility information,
patient information, disease information, and examination reservation information as key information, the functions may
be automatically selected for a menu. Then, after the selected functions are downloaded, examination can be started.
[0032] Note that the procedure (configuration) does not have to be carried out by the operator who actually operates
the device. FIG. 13 shows an example of how a technician or doctor can only be in charge of examination while another
person takes care of exchanges with the server. The configuration can also be operated from a remote location. As
shown in FIG. 14, when patient information or examination information is input, the information is used as key information
to find information such as HIS (Hospital Information System) and RIS (Radiology Information System) by searching.
As a result, when there is an examination history for the patient, the device is connected with the server 23 and software/
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firmware related to the function(s) used for the examination(s) in the past is automatically downloaded from the server
23, so that the necessary condition for the start of examination is satisfied. Meanwhile, when there is no such examination
history for the patient, software/firmware for necessary functions is specified by menu selection, and the selected software/
firmware is downloaded from the server 23.

[0033] FIG. 15 shows how information is exchanged between the ultrasonic diagnostic device 60 and externally pro-
vided HIS/RIS 61, PACS 62, examination information management center 63 and ASP 64. Requests of transmission/
reception, examination information, order information, and the like are exchanged between the device and the HIS/RIS
61. Requests of transmission/reception, image data and the like are exchanged between the device and the PACS 62.
Control information, audio information, video information, image data, and the like are exchanged between the device
and the examination information management center 63. As described above, requests of transmission/reception, soft-
ware (program files), firmware, a workflow protocol (examination procedure), and the like are exchanged between the
device and the ASP 64.

[0034] FIG. 16 is for use in illustration of a business model according to the embodiment. An in-hospital doctor/
technician 101 carries out an examination (3) to a patient 105. An emergency rescue team 104 carries out an actual
examination (11) to the patient 105 in the site of emergency according to instructions about examination (9) from the in-
hospital doctor/technician 101. An external satellite hospital (HP) 106 carries out an examination (14) to the patient 105
according to instructions about examination (15) from the in-hospital/technician 101. The patient 105 carries out an
examination (3) by himself/herself at home according to examination instructions (20) from the in-hospital doctor/tech-
nician 101. The in-hospital doctor/ technician, the emergency rescue team, the external satellite hospital and the patient
in the above cases are provided with necessary functions (2), (10), (13), and (21) from an ASP provider 102, and transmit
count information (4), (12), (16), and (22) for charges generated by using these functions to the ASP provider 102.
[0035] The ASP provider 102 collects the count information, and transmits bills (6) to the hospital accounting section
107. Then, the fee (7) is fully paid altogether to the ASP provider 102 from the hospital accounting section 107. All or
part of the fee is paid to the diagnostic device manufacturer 103 that provides function registration (1) as a fee (8). The
hospital accounting section 107 bills the satellite hospital (HP) 106 that is fiscally independent from the former hospital
for a function using fee (18), and the fee is collected on behalf of the provider (19). The patient 105 pays the examination
fee (5), (17) to the hospital accounting section 107 and the satellite hospital 106. The system of collecting and distributing
the fee for using the functions is thus established, so that the functions are more provided and more enhanced.
[0036] FIGS. 17 and 18 show a specific example of how the transmission format is changed when the transmission/
reception environment of the facility to carry out examination is different. As well known, the standard related to "Digital
Imaging and Communications in Medicine" has been specified by the ACR-NEMA. There are not only a facility 51 in the
DICOM environment in which the system has been configured according to the standard, but also facilities and/or users
52, 53, 54, and 55 in non-DICOM environments that do not meet the standard. The ASP 23 can provide program files
in the DICOM format to the facility 51 in the DICOM environment, while it can provide program files in formats specific
to the environments of the facilities 52, 53, 54, and 55 in the non-DICOM environments.

[0037] FIG. 19 shows an example of information communicated between the ASP server 23 and the diagnostic device
60, and from the diagnostic device 60 to the ASP 23 (upstream), facility information (1), user information (2), ASP
specifying information (3), diagnostic device information (4), subject patient/ examination information (5), function infor-
mation (6), use state information (7), system information (8), trouble information (9) and the like are transmitted. Reversely
from the ASP 23 to the diagnostic device 60 (downstream), used ASP information (1), function providing information
(2), provided function information (3), function providing source information (4), function description information (5), fee
information (6), use contract information (7) and the like are transmitted.

[0038] The ASP can be notified of how the diagnostic device is used, and automatically selects and provides an
appropriate function (application) for the state. In order to log in to the ASP server 23, an identification code ID related
to the facility or user is necessary, and the IC is basically transmitted by key input using a keyboard, bar code input,
input with an ID card, and input by a wire according to a manual such as ID card input. Alternatively, the ID may be
transmitted by wireless technology such as Bluetooth™ or GPS, or infrared radio technology such as the IrDa standards.
[0039] For use inside a building as shown in FIG. 20, by the wireless technology, equipment 61 to 64 necessary for
wireless communication are provided in rooms inside the building. The ID information of the equipment 61 to 64 is
transmitted from an ID management server 65 to the ASP, so that the ASP 23 can be notified of how the device is used
in for example an emergency care room 61, an operating room 62, an ultrasonic examination room 63, and an in-hospital
patient ward 64.

[0040] For use outdoors, as shown in FIG. 21, the ASP 23 can be notified of how the diagnostic device is used based
on GPS (Global Positioning System) information from the diagnostic device. A portable or compact, diagnostic device
that can be carried is provided with necessary elements for receiving a GPS signal from a GPS satellite, the positional
information transmitted from the GPS satellite is obtained to specify the location of the device at present, and the positional
information is transmitted to the ASP 23. The ASP 23 is notified of the state of the location (for example whether is in
an ambulance, on a battle field, on a ship, in an airplane, or in a personal residence) according to the current positional
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information of the diagnostic device, and the optimum function (application) for the state is selected and distributed to
the diagnostic device through the GPS. Note however that via the GPS, only the downloading is enabled (one-way
communication only), and therefore information from the diagnostic device to the ASP 23 is preferably transmitted through
a network such as the Internet available in each location. When the device is on the move, a wireless communication
network such as a mobile phone may be used. Note that there are three main circumstances in which the device could
be used outdoors. In the first case, the device is provided in a vehicle such as an emergency vehicle or carried by the
user in the vehicle, in the second case, the device is used in an emergency care facility on a battle field, and in the third
case, the device is provided in a moving commercial vehicle such as a ship and airplane. The following points should
be noted in relation to these three cases. In the first case, in response to input of the moving positional information and
the vehicle ID, the ASP 23 can specify how the diagnostic device is used at present, so that an examination program
file, an examination information communication protocol, and a remote instruction the most appropriate for the emergency
situation, an examination result and the like can be transmitted/ received. In the second case, if information cannot be
transmitted from the diagnostic device, a plurality of applications transmitted from the GPS may be selectively downloaded
on the device side, so that the functions of the device can be enhanced. In the third case, when the policy or charging
method for treatment is changed as the vehicle crosses the border or the like between countries, applications suitable
for each country are distributed. The area covered by one APS can be different among areas (countries) and as positional
information and region codes are transmitted from the GPS, ASPs covering necessary areas can be utilized.

[0041] As in the foregoing, according to the embodiment, the basic functions of the diagnostic device can freely be
changed and added. The functions can be changed regardless of whether they are hardware, software, or firmware.
Associated information necessary for having the functions can be input as well. A business model using an ASP (Ap-
plication Server Provider) as a method of providing these functions may be suggested. In this way, data such as application
program files for basic functions, applied functions, and examination support functions can be downloaded to the diag-
nostic device from a location independent from the device depending on time to use or how to use (such as the disease,
the operation environment, and the operator). Other than using the ASP, a PC card or a memory device may be used.
[0042] In this way, rather than having all the functions to cope with various different applications, only functions nec-
essary for each situation can be provided, so that the circuit may be reduced in size and the memory may be saved.
Application functions registered at an ASP or the like for each facility in advance can be downloaded, so that the mobile
diagnostic device can be more convenient. In addition, when the device is used together with a workflow navigation
function, one of the examination support functions, a protocol according to each situation can be loaded, and key operation
can be automated or minimized according to the application. In this way, when rescue team members or nurses are not
familiar with the operation of the device, operation errors can be prevented, and correct examinations can be carried out.
[0043] The invention is not limited to the above-described embodiment and may be subjected to various modifications
without departing from its scope when the invention is reduced to practice. Furthermore, the above embodiment includes
various stages, and various inventions can be extracted from combinations of a plurality of disclosed elements. For
example, some elements may be removed from the elements of the embodiment.

Industrial Applicability

[0044] Asintheforegoing, according to the invention, an ultrasonic diagnostic device whose functions can be extended
depending upon various environments in which the device is used, a method of extending functions related to ultrasonic
diagnosis, and a method of providing extension functions related to ultrasonic diagnosis are provided.

Claims

1. A mobile ultrasonic diagnostic device for generating an ultrasonic image based on an echo signal obtained by
transmitting/receiving ultrasonic waves to/from a subject body, comprising:

an input device (15) for inputting information identifying an environment where said ultrasonic diagnostic device
is used;

a function extraction unit (23) for extracting a plurality of extension functions corresponding to the identified
environment among a plurality of extension functions that can be extended at said ultrasonic diagnostic device;
and

a display unit (8) for displaying said extracted plurality of extension functions in order to ask an operator to
specify at least one desired function among said extracted plurality of extension functions, wherein said plurality
of extension functions that can be extended at said ultrasonic diagnostic device comprise atleast one of ultrasonic
transmission/reception sequence data, a program file for examination navigation, a program file for communi-
cation processing, a driver for peripheral equipment, a program file for measuring diagnosis, picture quality
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parameter data, and protocol data for examination navigation.

The ultrasonic diagnostic device according to claim 1, further comprising an interface used for entering a program
file or data necessary for executing said specified extension function,

The ultrasonic diagnostic device according to claim 1, further comprising an access unit that accesses an external
server in order to download a program file or data necessary for executing said specified extension function.

The ultrasonic diagnostic device according to claim 1, further comprising a slot to mount a PC card that stores a
program file or data necessary for executing said specified extension function.

The ultrasonic diagnostic device according to claim 1, further comprising a plurality of transmitters provided in a
plurality of environments where said ultrasonic diagnostic device is used for transmitting information related to said
environment, and a receiver for receiving the information related to the environment transmitted from a transmitter
provided in the environment where said ultrasonic diagnostic device is carried into and supplying the information to
said input device.

The ultrasonic diagnostic device according to claim 1, further comprising a receiver for receiving information related
to said environment transmitted from a transmitter provided in the environment where said ultrasonic diagnostic
device is carried into and supplying the information to said input device.

The ultrasonic diagnostic device according to claim 1, whereinsaid function extraction unit limits said extracted
plurality of extension functions based on user related information input together with the information related to said
environment from said input device.

The ultrasonic diagnostic device according to claim 1, wherein said environment is one of a sickroom, an operation
room and an ambulance.

A method of extending a function for a mobile ultrasonic diagnostic device (22), comprising the steps of:

uploading information identifying an environment where the mobile ultrasonic diagnostic device (22) is used to
an external server (23) from the ultrasonic diagnostic device (22);

downloading list data for a plurality of extension functions that can be used in the environment where said
ultrasonic diagnostic device (22) is used from said external server (23);

displaying said downloaded list for the plurality of extension functions in order to ask an operator to specify at
least one desired function among said downloaded plurality of extension functions; and

accessing said external server to download a program file or data necessary for executing said at least one
specified extension function wherein said plurality of extension functions that can be extended at said ultrasonic
diagnostic device comprise at least one of ultrasonic transmission/reception sequence data, a program file for
examination navigation, a program file for communication processing, a driver for peripheral equipment, a
grogram file for measuring diagnosis, picture quality parameter data, and protocol data for examination navi-
gation.

The method of extending a function for an ultrasonic diagnostic device according to claim 9, further comprising the
steps of

statistically adding together the period and/or the number of times for the use of said downloaded extension function;
and

displaying said added result.

The method of extending a function for an ultrasonic diagnostic device according to claim 9, further comprising the
steps of:

statistically adding together the period and/or the number of times for the use of said downloaded extension

function; and
uploading said added result to said external server.

10
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erhalten wird durch ein Senden/Empfangen von Ultraschallwellen zu/von einem Subjektkdrper, enthaltend:

eine Eingabevorrichtung (15) zum Eingeben von Information, die eine Umgebung angibt, in der die Ultraschall-
diagnosevorrichtung verwendet wird;

eine Funktionsextraktionseinheit (23) zum Extrahieren einer Mehrzahl von Erweiterungsfunktionen, die der
angegebenen Umgebung entsprechen, von einer Mehrzahl von Erweiterungsfunktionen, die an der Ultraschall-
diagnosevorrichtung erweitert werden kénnen; und

eine Anzeigeneinheit (8) zum Anzeigen einer extrahierten Mehrzahl von Erweiterungsfunktionen, um einen
Benutzer aufzufordern, mindestens eine gewlinschte Funktion von der extrahierten Mehrzahl von Erweiterungs-
funktionen zu spezifizieren, wobei die Mehrzahl der Erweiterungsfunktionen, die an der Ultraschalldiagnose-
vorrichtung erweitert werden kdnnen, mindestens eines von Ultraschallsende/Ultraschallempfangs-Sequenz-
daten, einer Programmdatei zum Durchflihren einer Navigation, einer Programmdatei zur Kommunikationsver-
arbeitung, einem Treiber fiir eine periphere Einrichtung, einer Programmdatei zum Erfassen einer Diagnose,
Bildqualitdtsparameterdaten und Protokolldaten zum Durchfiihren der Navigation enthalt.

Ultraschalldiagnosevorrichtung nach Anspruch 1, ferner mit einer Schnittstelle, die verwendet wird zum Eingeben
einer Programmdatei oder von Daten, die zum Durchflihren der spezifizierten Erweiterungsfunktion notwendig sind.

Ultraschalldiagnosevorrichtung nach Anspruch 1, ferner mit einer Zugriffseinheit, die auf einen externen Server
zugreift, um eine Programmdatei oder Daten herunterzuladen, die notwendig sind zum Durchfiihren der spezifizierten
Erweiterungsfunktion.

Ultraschalldiagnosevorrichtung nach Anspruch 1, ferner mit einem Einschub zur Montage einer PC-Karte, die eine
Programmdatei oder Daten speichert, die notwendig sind zum Durchflihren der spezifizierten Erweiterungsfunktion.

Ultraschalldiagnosevorrichtung nach Anspruch 1, ferner mit einer Mehrzahl von Sendern, die in einer Mehrzahl von
Umgebungen enthalten sind, wo die Ultraschalldiagnosevorrichtung verwendet wird, zum Senden von Information
beziiglich der Umgebung, und einem Empfanger zum Empfangen der Information, die die Umgebung betrifft, die
von dem Sender gesendet wird, der in der Einrichtung bereitgestellt ist, wo die Ultraschalldiagnosevorrichtung
hineingetragen wird, und Liefern der Information an die Eingabevorrichtung.

Ultraschalldiagnosevorrichtung nach Anspruch 1, ferner mit einem Empfanger zum Empfangen von die Umgebung
betreffende Information, die von dem Sender, der in der Umgebung bereitgestelltist, wo sich die Diagnosevorrichtung
befindet, gesendet wird, und zum Liefern der Information an die Eingabevorrichtung.

Ultraschalldiagnosevorrichtung nach Anspruch 1, bei der die Funktionsextraktionseinheit die extrahierte Mehrzahl
von Erweiterungsfunktionen begrenzt basierend auf einer benutzerbezogenen Information, die zusammen mit der
die Umgebung betreffende Information von der Eingabevorrichtung eingegeben wird.

Ultraschalldiagnosevorrichtung nach Anspruch 1, bei der die Umgebung ein Krankenzimmer, ein Operationsraum
und/oder eine Ambulanz ist.

Verfahrenzum Erweitern einer Funktion fiir eine mobilen Ultraschalldiagnosevorrichtung (22), enthaltend die Schritte
Hochladen von Information, die eine Umgebung angibt, in der die mobile Ultraschalldiagnosevorrichtung (22) ver-
wendet wird, zu einem externen Server (23) von der Ultraschalldiagnosevorrichtung (22);

Herunterladen von Listendaten fiir eine Mehrzahl von Erweiterungsfunktionen, die in der Umgebung verwendet
werden kénnen, in der die Ultraschalldiagnosevorrichtung (22) verwendet wird, von dem externen Server (23);
Anzeigen der heruntergeladenen Liste der Mehrzahl der Erweiterungsfunktionen, um einen Benutzer aufzufordern,
mindestens eine gewiinschte Funktion von der heruntergeladenen Mehrzahl von Erweiterungsfunktionen zu spe-
zifizieren; und

Zugreifen auf den externen Server zum Herunterladen einer Programmdatei oder von Daten, die notwendig sind
zum Durchfiihren der mindestens einen spezifizierten Erweiterungsfunktion, wobei die Mehrzahl der Erweiterungs-
funktionen, die an der Ultraschalldiagnosevorrichtung erweitert werden kénnen, mindestens Ultraschallsende/Emp-
fangs-Sequenzdaten, eine Programmdatei zum Durchfiihren einer Navigation, eine Programmdatei zur Kommuni-
kationsverarbeitung, einen Treiber flir eine periphere Einrichtung, eine Programmdatei zum Erfassen einer Diagnose,
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Bildqualitdtsparameterdaten und/oder Protokolldaten zur Durchfiihrung der Navigation enthalt.

10. Verfahren zum Erweitern einer Funktion fiir eine Ultraschalldiagnosevorrichtung nach Anspruch 9, ferner mit den
Schritten:

statistisches Addieren der Periode und/oder der Anzahl von Zeitpunkten fir die Verwendung der herunterge-
ladenen Erweiterungsfunktion; und
Anzeigen des Additionsergebnisses.

11. Verfahren zum Erweitern einer Funktion fiir eine Ultraschalldiagnosevorrichtung nach Anspruch 9, ferner mit den
Schritten:

statistisches Addieren der Periode und/oder der Anzahl von Zeitpunkten fir die Verwendung der herunterge-
ladenen Erweiterungsfunktion; und
Hochladen des Additionsergebnisses zu dem externen Server.

Revendications

1. Dispositif de diagnostic ultrasonique mobile pour générer une image ultrasonique basée sur un signal d’écho obtenu
en émettant/recevant des ondes ultrasoniques vers/depuis un corps de sujet, comprenant :

un dispositif d’entrée (15) pour entrer des informations identifiant un environnement ou ledit dispositif de dia-
gnostic ultrasonique est utilisé ;

une unité d’extraction de fonctions (23) pour extraire une pluralité de fonctions d’extension correspondant a
I'environnement identifié parmi une pluralité de fonctions d’extension qui peuvent étre étendues au niveau dudit
dispositif de diagnostic ultrasonique ; et

une unité d’affichage (8) pour afficher ladite pluralité de fonctions d’extension extraite afin de demander a un
opérateur de spécifier au moins une fonction souhaitée parmi ladite pluralité de fonctions d’extension extraite,
dans lequel ladite pluralité de fonctions d’extension qui peuvent étre étendues au niveau dudit dispositif de
diagnostic ultrasonique comprennent au moins un parmi des données de séquence d’émission/de réception
ultrasonique, un fichier de programme pour la navigation d’examen, un fichier de programme pour le traitement
de la communication, un pilote pour équipement périphérique, un fichier de programme pour le diagnostic de
mesure, des données de parameétres de qualité d'images et des données de protocole pour la navigation
d’examen.

2. Dispositif de diagnostic ultrasonique selon la revendication 1, comprenant en outre une interface utilisée pour entrer

un fichier de programme ou des données nécessaires pour exécuter ladite fonction d’extension spécifiée.

3. Dispositif de diagnostic ultrasonique selon la revendication 1, comprenant en outre une unité d’acces qui accéde a
un serveur externe afin de télécharger vers I'aval un fichier de programme ou des données nécessaires pour exécuter
ladite fonction d’extension spécifiée.

4. Dispositif de diagnostic ultrasonique selon la revendication 1, comprenant en outre une fente pour installer une
carte PC qui stocke un fichier de programme ou des données nécessaires pour exécuter ladite fonction d’extension
spécifiée.

5. Dispositif de diagnostic ultrasonique selon la revendication 1, comprenant en outre une pluralité d’émetteurs placés
dans une pluralité d’environnements ou ledit dispositif de diagnostic ultrasonique est utilisé pour transmettre des
informations relatives audit environnement, et un récepteur pour recevoir les informations relatives a I'environnement
transmises par un émetteur placé dans I'environnement dans lequel ledit dispositif de diagnostic ultrasonique est
transporté et fournir les informations audit dispositif d’entrée.

6. Dispositif de diagnostic ultrasonique selon la revendication 1, comprenant en outre un récepteur pour recevoir des
informations relatives audit environnement transmises par un émetteur placé dans I'environnement dans lequel ledit

dispositif de diagnostic ultrasonique est transporté et fournir les informations audit dispositif d’entrée.

7. Dispositif de diagnostic ultrasonique selon la revendication 1, dans lequel ladite unité d’extraction de fonctions limite
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ladite pluralité de fonctions d’extension extraite sur la base des informations relatives a I'utilisateur entrées conjoin-
tement aux informations relatives audit environnement a partir dudit dispositif d’entrée.

8. Dispositif de diagnostic ultrasonique selon la revendication 1, dans lequel ledit environnement est 'un d’'une chambre

de malade, d'un bloc opératoire et d'une ambulance.

9. Procédé d’extension d’'une fonction pour un dispositif de diagnostic ultrasonique mobile (22), comprenant les étapes

suivantes :

le téléchargement vers I'amont d’informations identifiant un environnement ou le dispositif de diagnostic ultra-
sonique mobile (22) est utilisé vers un serveur externe (23) a partir du dispositif de diagnostic ultrasonique (22) ;
le téléchargement vers I'aval des données de liste pour une pluralité de fonctions d’extension qui peuvent étre
utilisées dans I'environnement ou ledit dispositif de diagnostic ultrasonique (22) est utilisé a partir dudit serveur
externe (23) ;

I'affichage de ladite liste téléchargée vers I'aval pour la pluralité de fonctions d’extension afin de demander a
un opérateur de spécifier au moins une fonction souhaitée parmi ladite pluralité de fonctions d’extension télé-
chargées vers l'aval ; et

I'accés audit serveur externe pour télécharger vers I'aval un fichier de programme ou des données nécessaires
pour exécuter ladite au moins une fonction d’extension spécifiée, ladite pluralité de fonctions d’extension qui
peuvent étre étendues au niveau dudit dispositif de diagnostic ultrasonique comprenant au moins I'un parmi
des données de séquence d’émission/de réception ultrasonique, un fichier de programme pour la navigation
d’examen, un fichier de programme pour le traitement de la communication, un pilote pour équipement péri-
phérique, un fichier de programme pour le diagnostic de mesure, des données de parameétres de qualité d'images
et des données de protocole pour la navigation d’examen.

10. Procédé d’extension d’'une fonction pour un dispositif de diagnostic ultrasonique selon la revendication 9, comprenant
en outre les étapes suivantes :

I'ajout statistique de la période et/ou du nombre de fois pour I'utilisation de ladite fonction d’extension téléchargée
vers l'aval ; et
I'affichage dudit résultat ajouté.

11. Procédé d’extension d’'une fonction pour un dispositif de diagnostic ultrasonique selon la revendication 9, comprenant
en outre les étapes suivantes :

I'ajout statistique de la période et/ou du nombre de fois pour I'utilisation de ladite fonction d’extension téléchargée

vers l'aval ; et
le téléchargement vers I'amont dudit résultat ajouté vers ledit serveur externe.
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FIG. 6
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