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ULTRASONOGRAPH, WORK FLOW EDITION
SYSTEM, AND ULTRASONOGRAPH CONTROL
METHOD

TECHNICAL FIELD

[0001] The present invention relates to an ultrasonic diag-
nostic equipment which depicts the state of the internal
organ or blood flow of a patient by using ultrasonic waves,
so0 as to examine and diagnose the internal organ or blood
flow, a workflow system (also called “IASSIT: Intelligent
Assistant System”) in which, before the examination with
the ultrasonic diagnostic equipment, a workflow expressing
the procedure of the examination is defined as one (also
called “workflow protocol”) consisting of a plurality of
items to-be-performed (also called “functional units” or
“activities”) executable by the ultrasonic diagnostic equip-
ment, so as to control the operation of the ultrasonic diag-
nostic equipment in accordance with the workflow protocol
during the examination, and a workflow editing system
which serves to visually edit and create the workflow
protocol for the workflow system, on the screen of the
ultrasonic diagnostic equipment or an external computer.

BACKGROUND ART

[0002] An ultrasonic diagnostic equipment is an equip-
ment wherein, on the basis of the ultrasonic pulse reflection
method, ultrasonic wave signals are projected from the
surface of the body of a patient toward a desired part within
the body, the tomographic image of a soft tissue or blood
flow information is noninvasively obtained using the infor-
mation of reflected waves (ultrasonic echo signals) from the
part. As compared with other medical image equipment
including an X-ray diagnostic equipment, an X-ray CT
scanner, an MRI, a nuclear medicine diagnostic equipment,
etc., the ultrasonic diagnostic equipment has such merits as
being small-sized and inexpensive, being capable of real-
time display, affording a high safety without exposure to
X-rays etc., and being capable of blood flow imaging, so that
it is extensively utilized for diagnoses for the heart, the
abdomen and the urinary organs and in obstetrics and
gynecology, etc.

[0003] In order to meet such diagnostic needs, the ultra-
sonic diagnostic equipment has heretofore been furnished
with functions which concern basic display modes in the
cases of examinations and diagnoses, for example, the
M-mode (displaying the temporal changes of reflected
waves)/B-mode (displaying the tomographic image of an in
vivo soft tissue) based on the ultrasonic pulse reflection
method, the CW (continuous wave Doppler) mode/PW
(pulsed Doppler) mode based on the ultrasonic Doppler
method, and the CFM (color flow mapping) mode (color-
displaying blood flow information in two dimensions on the
tomographic image of the B-mode).

[0004] In recent years, with the advancements and better-
ments of image quality enhancing techniques, examining
techniques with contrast agents, image processing tech-
niques in 3D or the like, and so forth, the sorts of examining
methods and clinical applications based on the ultrasonic
diagnostic equipment have been diversified, and a large
number of new functions complying with the methods and
applications have come into practical use in addition to the
functions concerning the image display as mentioned above.
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[0005] Mentioned as the new functions are, for example,
TDI (Tisse Doppler Imaging) wherein color speed informa-
tion is superposed on a tissue echo part so as to image the
movement of a tissue, THI (Tisse Harmonic Imaging)
wherein a high-resolution image from which the artifact
components of side lobes, multiple reflections, etc. have
been cut is formed by employing harmonic waves in
reflected waves without using any contrast agent, CHI
(Contrast Harmonic Imaging) wherein, in order to image the
situation of the flow of a contrast agent through a tissue, the
image is formed by employing harmonic waves in reflected
waves, a 3D display method wherein the 3D images of a
tissue image (B-mode tomographic image) and a blood flow
image (color Doppler angiographic image) are displayed or
wherein the composite image of both the images is formed,
and ACM (Automated Cardiac flow Measurement) wherein
a cardiac output is automatically measured on the basis of
color Doppler information.

[0006] With the diversification of such various functions
of the ultrasonic diagnostic equipment as exemplified by
TDI, THI, CHI, 3D display, ACM, etc., a very high degree
of technique and experience have often been required for
operations which are performed with input devices such as
switches, a keyboard, a touch panel, a track ball and a
mouse, by a technician, a doctor or the like user. There has
been expected such an improper situation that the result of
an examination differs depending upon the operating skill of
the user, and the degradation of reliability attributed to the
improper situation has been apprehended. On the other hand,
the ultrasonic diagnostic equipments have been introduced,
not only in large hospitals, but also in many hospitals, with
the pervasion thereof owing to the cost curtailment thereof
in recent years. For this reason, the population of users has
increased more and more, and the proportion of users
(beginners) unskilled in the operations tends to increase.

[0007] Under such a recent situation, accordingly, it is
desired more than ever to provide an ultrasonic diagnostic
equipment as to which even a beginner, for example, can
master its operating method promptly and operate it easily.

[0008] As a relevant apparatus meeting such needs, there
has been proposed, for example, a technique (workflow
system) concerning the workflow navigation of an ultrasonic
diagnostic equipment (JP-A-2001-137237). The workflow
system is such that, before an examination, a workflow
protocol which consists of a plurality of items to-be-per-
formed called “activities” is created every examination type
or every operator, and that, in case of the examination or a
diagnosis, the activities are successively invoked and
executed in accordance with the workflow protocol,
whereby the operation of the ultrasonic diagnostic equip-
ment is controlled along the desired steps of procedure of the
examination.

[0009] According to the workflow system, there are
expected such advantages that operations which require the
skill or experience of a user can be automated, and that even
an operator such as a beginner unskilled in the ultrasonic
diagnostic equipment can master the operating method
thereof promptly and more easily.

[0010] In the above workflow system, however, the job of
creating a plurality of workflow protocols before examina-
tions is necessitated. The job requires a predetermined
programming ability and is liable to become complicated
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and troublesome for the operator, and the efficiency of the
job is inferior. As a result, notwithstanding that the above
advantages are expected, it has been apprehended that the
workflow system will not be actually utilized.

DISCLOSURE OF THE INVENTION

[0011] The present invention has been made in view of the
above circumstances, and has for its object to create a
workflow protocol before an examination comparatively
easily and promptly, in a workflow system wherein even a
user such as beginner, who is slightly skilled in an ultrasonic
diagnostic equipment and has experienced operations little,
is permitted to master the operating method of the equip-
ment promptly and to operate the equipment more easily.

[0012] In order to accomplish the object, the present
invention has taken note of the construction of a system
(visual editor) in which visual operations are possible on the
basis of the GUI (graphical user interface) technology of a
computer. According to the system, even a beginner user
(end user) can intuitively and easily create a workflow
protocol which is the core of the workflow system.

[0013] Besides, the creation of the workflow protocol is
performed before the examination, but if necessary, the
present invention adds the functions of simulating an exami-
nation time period required for performing the examination
and computing the insurance points of the examination in
accordance with the workflow protocol created beforehand.
Owing to the functions, the information items of the simu-
lated examination time period and the computed insurance
points can be referred to, so that the more appropriate
workflow protocol can be created in practical use.

[0014] The workflow system disclosed in JP-A-2001-
137237 mentioned before is applied as a suitable example of
the workflow system in the present invention. The terms of
“workflow”, “activity” and “workflow protocol” used in the
description of the workflow system in this case shall be used
as having substantially the same significances as those used

in JP-A-2001-137237.

[0015] More specifically, the term “workflow” will be
used as having the same significance as that procedure of an
examination from the start to the end of the examination by
an ultrasonic diagnostic equipment which is appropriately
set every examination type or every operator.

[0016] Besides, the term “activity” will be used as having
the same significance as a program which is assigned to a
plurality of operating items (patient registration, scan, mea-
sure, print, save, etc.) that are executed along the workflow
by the ultrasonic diagnostic equipment, and which controls
the operation of the ultrasonic diagnostic equipment in
accordance with the set contents of the operating items.
Mentioned as the program forming the activity is, for
example, ActiveX Control (Microsoft Corporation in U.S.)
which is described in a programming language for software
development, such as C++ or Visuual Basic, or a program
component which utilizes the JAVA technology.

[0017] Further, the term “workflow protocol” will be used
as having the same significance as data which define the
workflow by using the activities. The data forming the
workflow protocol are constructed of, for example, source
program data in an intermediate language, the XML (exten-
sible Markup Language), or the like.
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[0018] Here in this specification, the “workflow system”
in the present invention shall be used as a concept which
includes, not only the workflow system mentioned above,
but also systems utilizing the workflow navigation tech-
niques of medical image diagnostic equipment, for example,
an equipment that permits a user to make a diagnosis
utilizing an ultrasonic diagnostic equipment, easily in accor-
dance with an appropriate procedure and appropriate con-
tents, an equipment that can offer the optimal support
information concerning a diagnostic job, and an equipment
that can check whether or not a diagnosed result or the like
is appropriate.

[0019] An ultrasonic diagnostic equipment according to
the present invention completed on the basis of the idea as
stated above consists in an ultrasonic diagnostic equipment
which projects ultrasonic signals into a patient, and which
generates an ultrasonic image on the basis of reflection
echoes from within the patient, comprising control means
for controlling equipment operations including the genera-
tion of the ultrasonic image, in accordance with a workflow
protocol based on an examination procedure of steps created
beforehand; and workflow edit means configured so as to
visually edit the workflow protocol on a screen.

[0020] The workflow visual edit means should appropri-
ately include at least one of the function of simulating an
examination time period in accordance with the workflow
protocol, the function of computing insurance points rel-
evant to an examination in accordance with the workflow
protocol, and the function of saving the workflow protocol
in a predetermined file format (for example, XML format).
Besides, the workflow visual edit means should preferably
be installed so as to be operable by both the ultrasonic
diagnostic equipment and a computer apparatus connected
outside the equipment.

[0021] In addition, a workflow edit system according to
the present invention comprises means for displaying icons
on a screen, for activities which are defined as functional
units of an examination procedure of steps; means for
moving the icons and arraying them in a predetermined
order through user operations (including, for example, drag
& drop operations), thereby to form a workflow on the
screen; and means for saving the workflow in a predeter-
mined format which is executable by an ultrasonic diagnos-
tic equipment.

[0022] Further, a method of controlling an ultrasonic diag-
nostic equipment according to the present invention consists
in a control method which projects ultrasonic signals into a
patient, and which forms an ultrasonic image on the basis of
reflection echoes from the patient, characterized by com-
prising the step of displaying a list of activities which are
defined as functional units of an examination procedure of
steps, and defined contents of a workflow protocol in which
the plurality of activities are arrayed in a sequence of
execution of the activities, on an identical screen by using
icons; the step of adding the activities within the list, to the
defined contents by drag & drop operations; and the step of
saving the resulting defined contents in a form which is
executable by the ultrasonic diagnostic equipment.

[0023] Tt is favorable that the list displays the activities in
group units, and that the groups are changed-over by select-
ing a group list part on the screen.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a schematic block diagram showing the
general configuration of a medical image diagnosis system
in which an ultrasonic diagnostic equipment, and a visual
editor (visual workflow editor) being a workflow editing
system according to an embodiment of the present invention
are installed.

[0025] FIG. 2 is a schematic block diagram showing
examples of functional configurations of the workflow sys-
tem and the visual editor.

[0026] FIG. 3 is a diagram showing a display example of
the initial screen (workflow edit screen) of the visual editor.

[0027] FIG. 4 is a diagram showing a display example of
the workflow viewer screen of the visual editor.

[0028] FIG. 5 is a diagram showing a display example of
the examination status monitor screen of the visual editor.

[0029] FIG. 6 is a diagram showing a display example of
a workflow library screen on a workflow edit screen.

[0030] FIG. 7 is a diagram showing a display example of
an activity library screen on the workflow edit screen.

[0031] FIG. 8(a) is a diagram showing a display example
of a tool menu on the workflow edit screen, while FIG. 8(b)

is a diagram for explaining the functions of the individual
tool buttons of the tool menu.

[0032] FIG. 9 is a diagram showing a display example of
a target machine selecting box on the workflow edit screen.

[0033] FIG.10is a diagram showing examples of shortcut
buttons on the workflow edit screen.

[0034] FIG. 11 is a diagram showing a display example of
a help screen on the workflow edit screen.

[0035] FIGS. 12(a) and (b) are diagrams showing display
examples of a menu bar on the workflow edit screen, while
FIG. 12(c) is a diagram showing a display example of a
popup menu on the workflow edit screen.

[0036] FIG. 13 is a diagram for explaining an activity icon
arrangement based on drag & drop operations.

[0037] FIGS. 14 (a) and (b) are diagrams for explaining
the fact that the overlapping arrangement of activity icons is
not permissible.

[0038] FIG. 15 is a diagram for explaining the first stage
of workflow description based on activity icons.

[0039] FIG. 16 is a diagram for explaining the fact that an
edit area is enlarged with the movement of an activity icon.

[0040] FIG. 17 is a diagram for explaining the selection of
an activity icon.

[0041] FIG. 18 is a diagram for explaining a case where
a plurality of activity icons are collectively pasted.

[0042] FIG. 19 is a diagram for explaining the grid
arrangement of activity icons.

[0043] FIG.201s a diagram for explaining the movements
and automatic appearance of a plurality of associated activ-
ity icons.

[0044] FIG. 21 is a diagram for explaining flow descrip-
tion on a workflow design screen.
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[0045] FIG. 22 is a diagram for explaining the movement
of an activity icon into a workflow and the automatic
enlargement of the interspace between icons.

[0046] FIG. 23 is a diagram for explaining the movement
of an activity icon from a workflow and the automatic
reduction of the interspace between icons.

[0047] FIG. 24 is a diagram for explaining a method (first
method) of describing a subworkflow.

[0048] FIG. 25 is a diagram showing a display example of
a subworkflow design screen.

[0049] FIG. 26 is a diagram for explaining a method
(second method) of describing a subworkflow.

[0050] FIG. 27 is a diagram for explaining a method of
expanding a subworkflow into a main workflow.

[0051] FIG. 28 is a diagram for explaining a method of
associating data inputs/outputs among a plurality of activi-
ties.

[0052] FIG. 29 is a diagram for explaining a display
example of a workflow which is formed of a plurality of
activities associated in FIG. 28.

[0053] FIG.30is a diagram for explaining the conditional
branch of a workflow.

[0054] FIG. 31 is a diagram for explaining the iteration
processing of a workflow.

[0055] FIG. 32 is a diagram for explaining a setting
example of the execution attribute of an activity.

[0056] FIG. 33 is a diagram for explaining a method of
setting the attributes of each individual activity.

[0057] FIG. 34 is a diagram for explaining the details of
a workflow viewer function.

[0058] FIG. 35 is a diagram for explaining a setting
example of data synchronization under a network environ-
ment.

[0059] FIG. 36 is a diagram for explaining the outline of
the general operation of an embodiment.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0060] Now, an ultrasonic diagnostic equipment, a work-
flow editing system, and a method of controlling the ultra-
sonic diagnostic equipment, according to one embodiment
of the present invention, will be concretely described with
reference to the accompanying drawings.

[0061] FIG. 1 shows the outline of a medical image
diagnosis system which comprises the ultrasonic diagnostic
equipment 1 according to this embodiment, and an external
computer 3 that is communicably connected to the ultrasonic
diagnostic equipment 1 through a communication network
(hereinbelow, simply termed “network™) 2 such as LAN
(local area network) The network 2 here includes, not only
a LAN in facilities such as a hospital, but also a wide-area
computer network such as the Internet, which is available in
conformity with a predetermined communication protocol
(such as TCP/IP) through a communication network (includ-
ing also a radio channel) such as dedicated line or public
network.
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[0062] In the medical image diagnosis system shown in
FIG. 1, a workflow system 21 according to this embodiment
is installed in the ultrasonic diagnostic equipment 1 so as to
be executable, while a visual workflow editor (hereinbelow,
shortly termed “visual editor”) 22 which is a workflow
editing system according to this embodiment is installed so
as to be executable in the ultrasonic diagnostic equipment 1
and the external computer 3, respectively.

[0063] By way of example, the ultrasonic diagnostic
equipment 1 has functions for obtaining the B-mode tomo-
graphic image and CFM (color flow mapping) image of a
patient, and the hardware architecture thereof includes the
equipment proper 11, and an ultrasonic probe 12, an oper-
ating panel 13 and a monitor 14 which are connected to the
equipment proper 11, as shown in FIG. 1.

[0064] The operating panel 13 is furnished with operating
devices such as buttons, a keyboard, a track ball and a
mouse. The operating devices are used in order that an
operator may enter or instruct the inputs or settings of
information necessary for a measurement or analysis, such
as patient information, equipment control conditions,
desired image conditions and an ROI (region of interest), the
selection or setting of a display mode (such as B-mode or
CFM-mode), various operations or settings in the case of
utilizing the workflow system 21, and so forth.

[0065] The ultrasonic probe 12 is a device (probe) which
takes charge of transmitting/receiving ultrasonic wave sig-
nals projected/reflected between this probe and the patient,
and it is formed of piezoelectric elements of piezoelectric
ceramics as are electrical/mechanical reversible transducer.
By way of example, the probe 12 is configured of one of the
phased array type in which a plurality of arrayed piezoelec-
tric elements are disposed at a front end part. Thus, the probe
12 converts pulse drive voltages fed from the equipment
proper 11, into the ultrasonic pulse signals and transmits the
signals in a desired direction within the scan region of the
patient, while it converts the ultrasonic wave signals
reflected from the patient, into echo signals of corresponding
voltages.

[0066] The equipment proper 11 includes, not only an
ultrasonic system controller 15 which serves as the control
center of the whole ultrasonic diagnostic equipment 1, but
also several units which operate under the control of the
controller 15, that is, an ultrasonic transmission/reception
circuit 16 which is connected to the ultrasonic probe 12, a
B-mode processing unit 172 and a CFM (color flow map-
ping) processing unit 175 which are connected to the side of
the transmission/reception circuit 16 for outputting an ultra-
sonic reception signal, an image processing circuit 18 which
is connected to the output sides of both the processing units
17a, 17b, and a communication interface 19 which is
connected to the communication network 2. In addition, the
workflow system 21 and the visual editor 22 are respectively
installed in the equipment proper 11 as stated before.

[0067] An example of the transmission/reception circuit
16 has, for example, a pulse generator, a transmission delay
circuit and a pulser on its transmission side, and for example,
a preamplifier, an A/D converter, a reception delay circuit
and an adder on its reception side. Owing to this configu-
ration, in the transmission/reception circuit 16, drive signals
are sent to the individual piezoelectric elements of the
ultrasonic probe 12 at timings endowed with predetermined
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transmission delay times for respective transmission chan-
nels on the transmission side, in accordance with the display
mode, such as B-mode or CFM mode, which has been
selected by the operator through, for example, the operating
panel 13 under a control signal based on the ultrasonic
system controller 15, whereby the ultrasonic wave signals
are transmitted from the individual piezoelectric elements of
the ultrasonic probe 12 toward the interior of the patient. On
the other hand, the transmission/reception circuit 16 receives
the ultrasonic echo signals which contain components
reflected from the mismatching surfaces of acoustic imped-
ances within the patient and scattered by scatterers within
tissues in response to the transmission of the ultrasonic wave
signals, as echo signals of corresponding voltage magni-
tudes through the individual piezoelectric elements of the
ultrasonic probe 12, and it subjects the echo signals to
reception delay and addition processing, so as to output the
processed reception signal to the B-mode processing unit
17a and the CFM processing unit 175 of the succeeding
stage, respectively.

[0068] The B-mode processing unit 17a subjects the
reception signal from the transmission/reception circuit 16
to envelope detection, and it outputs the signal thus detected,
to the image processing circuit 18 as bearing the form
information of the tissues in the patient (image data of a
B-mode image) Besides, the CFM processing unit 17b
performs the frequency analysis of speed information on the
basis of the electric signal received from the transmission/
reception circuit 16, and it outputs the analytical result to the
image processing circuit 18 as a signal bearing the moving
speed information of a blood flow or the tissues within the
patient (image data of a CFM image).

[0069] The image processing circuit 18 receives the sig-
nals from the B-mode processing unit 174 and the CFM
processing unit 175, it performs image processing, in which
various images concerning the B-mode image and the CFM
image are formed and are superposed or arrayed in accor-
dance with the various settings of the display mode, a
diagnosis mode, a measurement, an analysis, etc. selected
through the operating panel 21 by the operator under the
control of the ultrasonic system controller 15, and in which
various quantitative analyses or measurements are per-
formed on the basis of the images so as to add information
indicative of the results onto the images, and it converts the
processed image signals into scan signals for TV and outputs
the scan signals to the monitor 13. Thus, the various images
concerning the B-mode image and the CFM image, the
information concerning the results of the measurements and
analyses thereof, and so forth are displayed on the monitor
13.

[0070] Besides, in case of utilizing the workflow system
21 to be stated later, the image processing circuit 18 converts
image signals which form various screens (refer to later
description) concerning the workflow system 21 on the basis
of the operator’s instructions inputted through the operating
panel under the control of the ultrasonic system controller
15, into scan signals for TV and outputs the scan signals to
the monitor 13 so as to display the screens on the display
screen of the monitor.

[0071] By way of example, the ultrasonic system control-
ler 15 has the functions of a computer which includes a CPU
(processor), a memory (RAM/ROM), a hard disk drive,
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drivers for removable media (such as a CD-ROM, a floppy
disk and a memory card), etc. that are connected to an
internal bus not shown, and it controls the operation of the
whole ultrasonic diagnostic equipment 1 in accordance with
preprogrammed procedures in a diagnosis or examination
mode. The control operation is performed on the basis of the
diagnosis or examination mode, transmission/reception con-
ditions, the display mode, transmission conditions, reception
conditions, conditions for executing the workflow system
21, etc. as instructed through the operating panel 13 by the
operator.

[0072] The workflow system 21 is constructed of appli-
cation software which controls the operation of the ultra-
sonic diagnostic equipment 1 through, for example, the
processing of the ultrasonic system controller 15. The soft-
ware constructing the workflow system 21 is constituted by,
for example, a plurality of modules which form programs or
data, and it is offered by a computer-readable record medium
such as CD-ROM, floppy disk, hard disk or memory card, or
via the network 2.

[0073] Insofar as the external computer 3 is a computer
apparatus communicable with the ultrasonic diagnostic
equipment 1 through the communication network 2, it may
be of any type, for example, a dedicated workstation
installed in a hospital or a general-purpose PC (personal
computer). In this embodiment, the PC is taken as an
example (hereinbelow, called “external PC”).

[0074] As shown in FIG. 1, the external PC 3 has the
apparatus proper 31, a display device 32, a keyboard 33, and
a pointing device 34 such as mouse, as an example of the
hardware architecture thereof. In the apparatus proper 31, a
processor (CPU) 36, a memory (RAM/ROM) 37, a display
controller 38 for the display device 32, an input device
controller 39 for the input devices (keyboard 33 and pointing
device 34), a disk controller 41 and a communication
interface 42 are connected through a bus 35, and a hard disk
drive 43 and removable media drivers 44 are further con-
nected through the disk controller 41.

[0075] A magnetic disk (such as floppy disk), an optical
disk (such as CD-ROM), and a magnetooptical disk (such as
MO) are exemplified as the removable media which are
driven by the removable media drivers 44.

[0076] Besides, regarding the external PC 3, an OS (oper-
ating system) 45 such as the Windows type OS of Microsoft
Corporation in US, or a UNIX type OS (e.g., Linux), and
various sorts of application software which operate on the
0S 45, are included as the example of the software which
form instructions to be executed by the processor 36, and
data. The software includes one which constructs the same
visual editor 22 (refer to later description) as that of the
ultrasonic diagnostic equipment 1 described above.

[0077] FIG. 2 illustrates examples of the software (func-
tional) configurations of the workflow system 21 and the
visual editor 22.

[0078] In the workflow system 21 shown in FIG. 2, an
activity module (hereinbelow, “activity section 23”), a work-
flow engine module (hereinbelow, “workflow engine section
24”), a workflow file module (hereinbelow, “workflow file
section 25”), a GUI (graphical user interface) module for
TASSIT (hereinbelow, “GUI section for system, 267), and a
workflow selection menu module (hereinbelow, “workflow
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selection menu section 27”) are included as the module
configuration which forms the software.

[0079] The activity section 23 has a plurality of activity
programs (hereinbelow, shortly termed “activitics 23a-23a
) which function as, for example, ActiveX control, and it is
capable of performing such processing as activating the
individual activities 23a-23a in accordance with controls
from the workflow engine section 24 and the ultrasonic
system controller 15, and executing such processing as
offering various statuses to the workflow engine section 24
and the ultrasonic system controller 15 and offering resource
information to the GUI section 26 for the system. Besides,
the activity section 23 is capable of synchronizing prede-
termined data between it and the visual editor 22 (including
that installed in the external PC 3) by, for example, an
ActiveX synchronize function.

[0080] The workflow engine section 24 is capable of such
processing as receiving statuses concerning current situa-
tions between it and the individual modules (the activity
section 23, workflow file section 25, GUI section 26 for the
system, workflow selection menu section 27, etc.), and
controlling the various operations between it and the indi-
vidual modules (for example, the activity execution opera-
tion between it and the activity section 23, the workflow data
read/write operation between it and the workflow file section
25, and the screen display operation between it and the GUI
section 26 for the system).

[0081] The workflow file section 25 has workflow data in
a predetermined file format (for example, XML format)
(workflow protocol data D1, workflow template data D2,
status data D3, etc.), and it is capable of executing process-
ing concerning the file management of the workflow data
(such as read/write), between it and the workflow engine
section 24 and the visual editor 22.

[0082] Among the workflow data here, the workflow
protocol data D1 stipulate workflows by the plurality of
activity programs 23a-23a. In this example, the workflows
include, not only ones which are registered as manufacturer
default (initialization) beforehand, but also ones which are
edited and created, and additionally registered (user regis-
tration) or revised by the visual editor 22.

[0083] Besides, the workflow template data D2 register
templates as manufacturer default (initialization) and
capable of reutilizing the workflow protocol data D1. In this
example, the templates include, not only ones which are
registered as manufacturer default (initialization) before-
hand, but also ones which are edited and created, and
additionally registered (user registration) or revised by the
visual editor 22.

[0084] The status data D3 include the contents of a work-
flow, a subworkflow, etc. and information necessary for
notifying the proceeding situations to the operator, and such
information as the names of the workflow and its activities,
the current proceeding situations thereof (such as normal,
continue and quit), the start and end times thereof, and time
periods required for executing the individual activities.

[0085] The GUI section 26 for the system forms an
interface with the operator, and it includes various screens
concerning the workflow system 21 as are displayed on the
monitor 14 through the image processing circuit 18 of the
ultrasonic diagnostic equipment 1 under the control of the
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ultrasonic system controller 15, for example, a menu screen
on which the plurality of activities 23a-23a are displayed as
icon AP-AP (refer to later description) indicated by “icons
(patterns)”+“names” for easily understanding the functions
of the activities, or the images of character strings.

[0086] The workflow selection menu section 27 is capable
of executing processing in which a menu capable of select-
ing a workflow or the like is displayed on the monitor 14 of
the ultrasonic diagnostic equipment 1 through the processing
of the GUI section 26 for the system.

[0087] As stated before, the visual editors 22 are installed
in both the ultrasonic diagnostic equipment 1 and the
external PC 3, and it offers an operating environment in
which the operator including an end user assembles and
edits a workflow visually by drag & drop operations, etc.
while watching an icon, characters etc. displayed on the
screen of the monitor 14 or the display device 32.

[0088] Now, the details of the visual editor 22 will be
described with reference to the accompanying drawings.

[0089]

[0090] The functions of the visual editor 22 are incarnated
by the processing of computers which execute the instruc-
tions of the programs of this visual editor (for example, the
ultrasonic system controller 15 in the ultrasonic diagnostic
equipment 1, and the processor 36 of the external PC 3). As
shown in FIG. 2 by way of example, the functions include
a workflow edit function 31, a workflow viewer function 32,
a custom activity registration function 33, an examination
time simulator function 34, an insurance points computation
function 35, an examination status monitor function 36, an
external PC edit function 37, a workflow data export/import
function 38, a data synchronization function 39, and a
wizard (help) function 40.

[0091] The workflow edit function 31 is so configured that
workflow data (workflow protocol data D1, workflow tem-
plate data D2) are visually edited using icons or patterns
expressive of the activities 23« (for example, activity icons
to be stated later), on the screen of the monitor 14 of the
ultrasonic diagnostic equipment 1 or the display device 32 of
the external PC 3 (a workflow edit screen to be stated later).

[0092] The basic operation of the workflow editing is
performed in such a way that icons corresponding to the
activities 23¢-23a are arrayed and have their order deter-
mined by drag & drop operations which employ the oper-
ating panel 13 of the ultrasonic diagnostic equipment 1 or
the pointing device such as the mouse of the external PC 3
(refer to later description)

[0093] The workflow data D1, D2 created and edited by
the workflow edit function 31 are stored in the workflow file
section 25 of the workflow system 21 via the network or via
the removable medium, and they are read out by the work-
flow engine section 24 at the operation of the workflow
system 21, etc.

[0094] The workflow viewer function 32 lists and displays
all the contents of the workflows edited by the workflow edit
function 31 on the screen of the monitor 14 of the ultrasonic
diagnostic equipment 1 or the display device 32 of the
external PC 3 (refer to a workflow viewer screen W21 to be
stated later) so that the operator may understand the con-

1. Basic Configuration of Visual Editor
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tents. By way of example, the contents are displayed in a tree
form, or they are listed and displayed within individual
hierarchical levels.

[0095] The custom activity registration function 33 is so
configured that the operator create and register the activities
23a originally.

[0096] The examination time simulator function 34 is so
configured that an examination time period required in a
case where a workflow edited and designed through the
workflow edit function 31 by the operator is actually
executed in a diagnosis or examination are estimated (simu-
lated) beforehand, and that required time periods are set in,
for example, units of the activities 23a beforehand, whereby
the total time period thereof can be computed.

[0097] The examination points computation function 35
estimates insurance marks in the case of employing the
workflow designed with the workflow edit function 31, from
this workflow. By way of example, it can set the insurance
points in units of the activities and compute the total
insurance points thereof.

[0098] The examination status monitor function 36 is so
configured that, in a case, for example, where the ultrasonic
diagnostic equipment 1 connected on the communication
network 2 is executing the workflow system 21, status
information concerning the situation of the execution can be
monitored on the screen of the monitor 14 of another
ultrasonic diagnostic equipment 1 on the communication
network 2 or the display device 32 of the external PC 3
(examination status screen W30 to be stated later).

[0099] The external PC edit function 37 is so configured
that the visual editor 22 is operated, not only by the
ultrasonic diagnostic equipment 1, but also by the external
PC3.

[0100] The workflow data export/import function 38 is so
configured that the workflow data edited and created with
the workflow edit function 31 are exported/imported to/from
the hard disk, for example, in the ultrasonic diagnostic
equipment 1 or another computer (such as PC) such as the
external PC 3. The file format of the workflow data D1, D2
in this case is, for example, the XML format.

[0101] The data synchronization function 39 is so config-
ured that data concerning the activities 23« are synchronized
between the ultrasonic diagnostic equipment 1 and the
external PC 3, so as to check the program versions of the
activities 234 and to support data synchronization in both the
aspects via the network and via the medium.

[0102] The wizard function 40 is so configured as to
automatically create a workflow template merely in such a
way, for example, that the operator inputs the purpose of an
examination on a predetermined screen.

[0103]

[0104] Here, examples of the screen configurations of the
visual editor 21 offered by the above functions 31-40 will be
described.

[0105] FIG. 3 shows an example of a GUI screen W1
being an initial screen under a GUI operating environment,
which is displayed on the monitor 14 of the ultrasonic
diagnostic equipment 1 or the display device 32 of the
external PC 3 in activating the visual editor 21.

2. Screen Configurations of Visual Editor
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[0106] In the GUI screen W1, a bar (title bar) BR1 which
displays the system registration title of the visual editor 21
(in this embodiment, “IASSIT (Intelligent Assistant System)
Visual Editor” by way of example) by an icon and characters
and which lays out predetermined screen control buttons
(several control buttons for the minimization, maximization,
restoration, closing, etc. of the screen) WB, and a bar (menu
bar) BR2 which displays a menu concerning the operation of
the visual editor 21 (menu items of “File”, “Edit”, “Work-
flow”, “Activity”, “Tools” and “Help”), are laid out at
appropriate positions, for example, on the upper side of the
screerl.

[0107] Besides, in the GUI screen W1, three screen
changeover tabs (“Flow edit tab TB1”, “Flow viewer tab
TB2” and “IASSIT status tab TB3”) are set at appropriate
positions, for example, the middle—lower sides of the
screen, and three screens (“Workflow edit screen W107,
“Workflow viewer screen W20” and “Examination status
monitor screen W30”) can be changed-over and displayed in
accordance with the tabs. In the example in FIG. 3, the
workflow edit screen W10 is displayed by the selection of
the flow edit tab TB1.

[0108] The workflow edit screen W10 is offered by the
workflow edit function 31. It is so configured that, as shown
in FIG. 3, such a job as arranging (moving and positioning)
icons AP-AP expressive of the activities 23« by icon moving
operations, etc. which are intuitive and visual operations,
such as the drag & drop operations of the mouse, performed
while the operator watching the screen, can be executed,
whereby a workflow WF is visually edited.

[0109] Inthe workflow edit screen W10, as shown in FIG.
3, not only “Workflow library screen W11”, “Activity
library screen W12” and “Workflow design screen W13”,
but also “Tool menu TM”, “Shortcut buttons SB” and
“Target machine selecting box (combo box) CB” are laid out
and displayed at appropriate positions. Although not shown
in this example, “Popup menu”, “Help screen”, etc. to be
described later can also be displayed by mouse operations,
ete,

[0110] FIG. 4 shows an example of the workflow viewer
screen W20. The workflow viewer screen W20 is displayed
when changed-over from the workflow edit screen W10 or
the examination status monitor screen W30 by the selection
of the flow viewer tab TB2 on the GUI screen W1.

[0111] The workflow viewer screen W20 is offered by the
flow viewer function 32, and it is so configured as to list and
display all the contents of a workflow designed on the
workflow edit screen W10, including an activity at the lower
hierarchical level thereof. In the example of FIG. 4, “Work-
flow list display screen W217, “Activity information display
screen W22 and “Quit button QB” are laid out at appro-
priate positions.

[0112] FIG. 5 shows an example of the examination status
monitor screen W30. The examination status monitor screen
W30 is displayed when changed-over from the workflow
edit screen W10 or the workflow viewer screen W20 by the
selection of the status tab TB3 on the GUI screen W1.

[0113] The examination status monitor screen W30 is
offered by the examination status monitor function 33, and
it is so configured that the various information items of the
workflow system 21, which is under execution in another
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host system (another ultrasonic diagnostic equipment 1)
connected on the communication network 2, are monitored
and displayed via the communication network 2.

[0114] Inthe example of FIG. 5, on the examination status
monitor screen W30, patient information (such as name, sex,
date of birth, sex, and comment) PI, examination informa-
tion (examination type, doctor in charge) EI, system status
information to be monitored (such as system name, current
examination progress situation (start, end, etc.), start time,
progress time, workflow type currently under use, and
activity type currently under use) PS, history information on
registration, deletion, ctc. (such as date and hour at which a
workflow was edited (for addition, deletion and revision),
title of the workflow, date and hour of the user registration
of the workflow or activity, title of the added workflow or
activity, date and hour at which the equipment was synchro-
nized with an external equipment, names of devices which
are subjects for a synchro mode or the synchronization) ED,
and so forth are respectively displayed at appropriate posi-
tions.

[0115] Next, detailed configurational examples on the
workflow edit screen W10 will be described.

[0116] FIG. 6 shows the configurational example of the
workflow library screen W11 on the workflow edit screen
W10. The workflow library screen W11 in this example is so
displayed that workflow template data registered as manu-
facturer default (initialization) or created by the operator can
be selected as a plurality of buttons BT11 on pages within
tab cards TB11 respectively for a plurality of categories (in
the illustrated example, the categories of “Type 17, “Type
27, “User 17, “User 2” and “User 37).

[0117] The workflow template data as the manufacturer
default are registered in the categories of Types 1 and 2
among the tab cards TB11, while the workflow template data
created with the visual editor 22 by the operator are regis-
tered in the categories of Users 1-3 (in this case, it should
preferably be set that the deletion of, for example, the
workflow template data of user registration and the manu-
facturer default in the categories of Types 1 and 2 is
impossible).

[0118] In the example of the workflow library screen W11
as shown in FIG. 6, the workflow template data D2 of the
manufacturer default as registered in the tab card TB11 of
Type 1 are exemplified, and the names of workflows (for
example, workflow templates for an abdomen contrast echo
examination, a liver contrast echo examination, a kidney
contrast echo examination, and five sorts of general abdo-
men examinations) are displayed.

[0119] On the workflow library screen W11 shown in FIG.
6, the operator selects a desired workflow template through
the click operation of the mouse, or the like, whereby the
selected workflow template data D2 can be displayed in the
workflow design screen W13 on the workflow edit screen
Ww10.

[0120] FIG. 7 shows the configurational example of the
activity library screen W12 on the workflow edit screen
W10. The activity library screen W12 in this example is a
screen form which is managing the activities 234, and it is
so displayed that icons which correspond to the activities
23a conforming to respective categories (hercinbelow,
termed “activity icons”) AP can be selected on pages within
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tab cards TB12 respectively for a plurality of categories (in
the illustrated example, the categories of “System”, “System
configuration”, “Mode”, “Roots”, “Analysis”, “Measure-
ment”, “Custom”, “Other” and “User”), in the format of
“icon”+“name” by drag & drop operations.

[0121] The activity icons AP in the number of, for
example, four are displayed on one page within the tab cards
TB12. In a case where five or more icons AP are registered
on one page, they can be displayed by vertically moving the
page with a scroll bar or scroll buttons located on the left
side of the screen. Incidentally, the activity icons AP as
manufacturer default are usually registered in the categories
except “User” among the tab cards TB12, while the activity
icons AP created by the operator are registered in the “User”
category.

[0122] Inthe example of the activity library screen W12 as
shown in FIG. 7, the activity icons AP of the manufacturer
default as registered in the tab card TB12 of “System” (for
example, a new patient, and the check of a peripheral device
(such as MO)) are exemplified.

[0123] On the activity library screen W12 shown in FIG.
7, the operator can select a desired activity icon AP through
the click operation of the mouse, or the like, and move the
selected icon AP into the workflow design screen W13 on
the workflow edit screen W10 through the drag & drop
operations of the mouse so as to arrange it at an appropriate
position for configuring the workflow WF.

[0124] FIGS. 8(a) and (b) show an example of the tool
menu TM on the workflow edit screen W10. As shown in the
figures, tools necessary for editing are collectively displayed
on the tool menu TM in this example.

[0125] Concretely, there are exemplified a tool button TB1
for creating a workflow anew, a tool button TB2 for loading
the workflow data D1, D2 saved in the local disk, a tool
button TB3 for saving the workflow data D1, D2, a tool
button TB4 for exporting the workflow data D1, D2 in order
to utilize these data D1, D2 in the visual editor 22 on another
ultrasonic diagnostic equipment 1 or the external PC 3, a
tool button TBS for creating a subworkflow (refer to later
description) WE, a tool button TB6 for entering comments,
a tool button TB7 for deleting a selected object, and a tool
button TB8 for displaying help.

[0126] The display/nondisplay of the tool bar of the tool
menu TM can be set by the “Option” (GUI: option dialog
editor) of the “Tool” menu M5 in the menu bar BR as will
be stated later.

[0127] FIG. 9 shows an example of the target machine
selecting box CB on the workflow edit screen W10. The
name of the ultrasonic diagnostic equipment 1 capable of
network mounting (in the illustrated example, “Contrast
#17) is displayed in the target machine selecting box CB in
this example. On the target machine selecting box CB, a
device to be mounted can be changed-over through the
user’s selection operation.

[0128] FIG. 10 shows examples of the shortcut buttons
SB on the workflow edit screen W10. As the shortcut buttons
SB in this example, a “Workflow check” button SB1 for
checking the syntax error of the created workflow WEF, a
“Refresh” button SB2 for forcibly refreshing the workflow
edit screen W10, a “Save” button SB3 for saving the
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workflow data D1, D2 in the local disk, and a “Quit” button
SB4 for quitting the visual editor 22 are set as functions each
of which is executable by the single-click operation of the
mouse.

[0129] FIG. 11 shows an example of the help screen HW
on the workflow edit screen W10. The help screen HW in
this example is executed by the wizard function 40, and it is
capable of displaying the operating method (explanation of
the operations) of the visual editor 22.

[0130] 3. Workflow Edit Function

[0131] Next, the details of the workflow edit function 31
will be described in conjunction with the accompanying
drawings.

[0132] With the workflow edit function 31, the basic
operations of “Menu operations”, “Mouse operations” and
“Key operations” are supported as user operations. Now, the
contents of these basic operations will be described in
succession.

[0133] (Menu Operations)

[0134] FIGS. 12(a) and (b) show an example of the menu
bar BR2 on the workflow edit screen W10. The menu items
M1-Mé6 of “File”, “Edit”, “Workflow”, “Activity”, “Tool”
and “Help” are set in the menu bar BR2 in this example.

[0135] Among them, in the “File” menu M1 shown in
FIG. 12(a), there are set the items of “New creation”,

“Open”, “Save”, “Save as”, “Print”, “Print Setup”, “Import”,
“Export”, “Data Sync” and “Quit”.

[0136] Among them, the “New creation” item is selected
in creating the new workflow edit screen W10, by the
operation of the mouse, the keyboard or the like (including
also a key operation “Ct14+N” in the selection of the “File”
menu M1). If editing is proceeding on the workflow edit
screen W10 in the selection of the “New creation” item, a
warning dialog is displayed, and if data being edited exist,
whether or not the new workflow edit screen W10 is to be
created can be selected after the data being edited have been
saved.

[0137] Besides, the “Open” item is selected in loading the
workflow data D1, D2 saved in the local disk, by the
operation of the mouse, the keyboard or the like (including
also a key operation “Ct14+0” in the selection of the “File”
menu M1). When the “Open” item is selected, a file select-
ing dialog is displayed, and the load destination of the data
can be designated.

[0138] Besides, the “Save” item is selected in saving the
workflow data D1, D2 in the local disk, by the operation of
the mouse, the keyboard or the like (including also a key
operation “Ct1+S” in the selection of the “File” menu M1).
When the “Save” item is selected, a file selecting dialog is
displayed, and a location for the save can be designated.

[0139] Besides, the “Save as” item is selected in giving the
workflow data D1, D2 another name and saving them in the
local disk such as hard disk or MO, by the operation of the
mouse, the keyboard or the like. When the “Save as” item is
selected, a file selecting dialog is displayed, and a location
for the save can be designated.

[0140] Besides, the “Print” item is selected in printing the
workflow edit screen W10, flow viewer screen W20 or
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examination status monitor screen W30, by the operation of
the mouse, the keyboard or the like (including also a key
operation “Ct1+P” in the selection of the “File” menu M1).
The print of the workflow edit screen W10 handles only an
edit area, and the edit area which is not received within a
sheet size can be printed after being divided into a plurality
of sheets.

[0141] Besides, the “Print setup” item is selected in per-
forming settings relevant to the print, by the operation of the
mouse, the keyboard or the like.

[0142] Besides, the “Import” item is selected in importing
the workflow data D1, D2 created by and exported from the
visual editor 22 on another ultrasonic diagnostic equipment
1 or the external PC 3, by the operation of the mouse, the
keyboard or the like. The file format of the workflow data
D1, D2 on this occasion is, for example, the XML format.

[0143] Besides, the “Export” item is selected in exporting
the workflow data D1, D2 in order to utilize the data by the
visual editor 22 on another ultrasonic diagnostic equipment
1 or the external PC 3, by the operation of the mouse, the
keyboard or the like.

[0144] Besides, the “Data synchronization” item is
executed by the data synchronizing function 38, and it is
selected in performing synchronization processing with data
managed by the visual editor 22 on another ultrasonic
diagnostic equipment 1 or the external PC 3, by the opera-
tion of the mouse, the keyboard or the like. This item makes
workflow editing possible in the same environment even in
adifferent place. Thus, it is permitted to synchronize the data
in the network connection mode or on the basis of the
removable medium.

[0145] Further, the “Quit” item is selected in quitting the
visual editor 22, by the operation of the mouse, the keyboard
or the like (including also a key operation “Ct1+Q” in the
selection of the “File” menu M1).

[0146] Inthe “Edit” menu M2 shown in FIG. 12(a), there
are set the items of “Undo”, “Redo”, “Cut”, “Copy”,
“Paste”, “Delete”, “All Select”, “Property” and “Refresh”.

[0147] Among them, the “Undo” item is selected in restor-
ing the last operation for an object, by the operation of the
mouse, the keyboard or the like (including also a key
operation “Ct1+Z” in the selection of the “Edit” menu M2).

[0148] Besides, the “Redo” item is selected in returning
into a status before the selection of the “Undo” item after
this “Undo” item has been selected, by the operation of the
mouse, the keyboard or the like (including also a key
operation “Shift+Ct1+Z” in the selection of the “Edit” menu
M2) Besides, the “Cut” item is selected in deleting an object,
by the operation of the mouse, the keyboard or the like
(including also a key operation “Ct1+X” in the selection of
the “Edit” menu M2). The object deleted by the selection of
the “Cut” item can be made subjects for the undo, redo and
copy operations.

[0149] Besides, the “Copy” item is selected in copying an
object, by the operation of the mouse, the keyboard or the
like (including also a key operation “Ct1+C” in the selection
of the “Edit” menu M2).

[0150] Besides, the “Paste” item is selected in pasting an
object, by the operation of the mouse, the keyboard or the
like (including also a key operation “Ct1+V” in the selection
of the “Edit” menu M2).
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[0151] Besides, the “Delete” item is selected in deleting an
object, by the operation of the mouse, the keyboard or the
like (including also a key operation “Ct1+Del” in the selec-
tion of the “Edit” menu M2).

[0152] Besides, the “All select” item is selected in deleting
all objects, by the operation of the mouse, the keyboard or
the like (including also a key operation “Ctl1+A” in the
selection of the “Edit” menu M2).

[0153] Besides, the “Property” item is selected in display-
ing a property such as activity or workflow, by the operation
of the mouse, the keyboard or the like.

[0154] Further, the “Refresh” item is selected in redepict-
ing the display of the workflow edit screen W10, by the
operation of the mouse, the keyboard or the like (including
also a key operation “Ct1+R” in the selection of the “Edit”
menu).

[0155] In the “Workflow” menu M3 shown in FIG. 12(a),
there are set the items of “Create User Page” which adds a
page into the “User” tab TBI11 (refer to FIG. 6) on the
workflow library screen W11, “Remove User Page” which
removes a page in the same “User” tab TB11, “Add to User
Flow Lib” which adds the workflow D1 created by the user,
as a template onto a page in the same “User” tab TBI1,
“Check Flow” which executes the syntax check of the
workflow created by the user, “Workflow Attribute” which
sets the control attribute of the workflow, and “Create Sub
Flow” which alters the icon AP of a selected activity into a
subworkflow being at the lower hierarchical level of the
workflow WF.

[0156] In acase where, during the selection of the “Create
Sub Flow” item among the various items, the icon AP being
already in the subworkflow has been clicked with the mouse,
the name of a displayed item changes from the “Create Sub
Flow” into “Release Sub Flow”.

[0157] In the “Activity” menu M4 shown in FIG. 12(b),
there are set the items of “Create User Page” which adds a
page to the “User” tab TB12 (refer to FIG. 7) in the activity
library screen W12, “Remove User Page” which removes
the page of the same “User” tab TB12, and “Add to User
Activity Lib” which adds the activity 23a to the page of the
same “User” tab TB12, as the icon AP.

[0158] Inthe “Tool” menu M5 shown in FIG. 12(b), there
are respectively set the items of “Protect” which applies
protection to an activity or a workflow subjected to user
registration in the workflow library screen W12 (in a case
where a workflow already protected has been selected, the
“Protect” changes over to “Non-protect”), “Lock” which
locks the object, such as the icon AP of the activity or the
comment, arranged on the workflow design screen W13, so
as not to be moved from the arranged place thereof by drag
or the like operation (it is also impossible to delete the
locked object), “Zoom” which performs the enlarged/re-
duced display of the workflow design screen W13 (the
percentage of the enlargement can be selected on the sub-
menu M5b of the menu MS5), “Grid” which sets the grid of
the workflow design screen W13 (a grid size can be selected
on the submenu M5¢ of the menu M5), and “Option” which
sets any option concerning the visual editor 22.

[0159] Inthe “Help” menu M6 shown in FIG. 12(b), there
are set the items of “How to use” which indicates how to use
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the visual editor 22 in the help form of, for example,
Windows standard, and “About PAS Visual Editor” which
indicates the version information, etc. of the visual editor 22.

[0160] FIG. 12(c) shows an example of the popup menu
M7 on the workflow edit screen W10. In the popup menu
M7 in this example, the items of “Create Subworkflow”,
“Property”, “Add to User Lib”, “Copy”, “Paste”, “Delete”
and “Undo” among the submenu items in the above menu
bar BR are alterably registered.

[0161] (Mouse Operation)

[0162] Next, the mouse operation will be described.
Regarding the mouse operations, in case of selecting an
activity, a click operation is resorted to; in case of arranging/
moving the activity, drag & drop operations are resorted to;
in case of creating a subworkflow, a plurality of pertinent
activitics are selected, and the “Create subworkflow” item
(refer to FIG. 12) of the popup menu M7 is selected; in case
of releasing a subworkflow, a plurality of pertinent activities
in the subworkflow are selected, and the “Release subwork-
flow” item of the popup menu M7 is selected; and in case of
moving a subworkflow, a left double click operation or a
right click operation and the selection of the “Open” item of
the popup menu M7 are performed.

[0163] Here, the “Create subworkflow” item and “Release
subworkflow” item of the popup menu M7 are indicated at
the same indicating position in the menu while being
changed-over. That is, in a case where a selected object has
been turned into a subworkflow, the “Release subworkflow”
item is indicated, and in a case where an activity not turned
into a subworkflow has been selected, the “Create subwork-
flow” item is indicated.

[0164] Besides, in case of selecting a plurality of activi-
ties, a “Shift” key operation and a left click operation are
resorted to; in case of indicating the property of an activity,
a right click operation and the selection of the “Property”
item of the popup menu M7 are performed; in case of
copying an activity, a right click operation and the selection
of the “Copy” item of the popup menu M7 are performed;
in case of deleting an activity, a right click operation and the
selection of the “Delete” item of the popup menu M7 are
performed; in case of pasting an activity, a right click
operation and the selection of the “Paste” item of the popup
menu M7 are performed; and in case of undoing an activity,
a right click operation and the selection of the “Undo” item
of the popup menu M7 are performed.

[0165]

[0166] Next, there will be described key operations which
handle objects such as a user-registered workflow in the
workflow library screen W11, a user-registered activity in
the activity library screen W12, an activity icon AP arranged
on the workflow design screen W13, and a comment
described on the workflow design screen W13.

[0167] Regarding the key operations, in case of copying
an object, the key operation of “Ctr]”+“C” or the key
operation of “Ctrl” and the drag operation of the object are
resorted to (on this occasion, in a case where a plurality of
selected objects are to be handled, they are respectively
copied); in case of deleting an object, the key operation of
“Cul”+“X” or a “Del” key operation in a object selection
state 1s resorted to; in case of pasting an object, the key

(Key Operation)
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operation of “Ctrl”’+“V” is resorted to; and in case of
undoing an object, the key operation of “Ctrl”+“Z” is
resorted to.

[0168] Next, there will be described workflow editing
which is performed on the basis of the above basic opera-
tions (menu operation, mouse operation, key operation).

[0169]

[0170] As stated before, the activity 23a is created from an
ActiveX component by way of example, and it is utilizable
in the visual editor 22 and the workflow system 21 of the
ultrasonic diagnostic equipment 1. Therefore, the activity
23a can be added anew and deleted on the activity library
screen W12 by the foregoing operations.

[0171]

[0172] Owing to the foregoing operations, the user can
visually arrange activity icons AP on the workflow design
screen W13.

[0173] FIG. 13 shows an example of the arrangement of
the activity icons AP on the workflow edit screen W10 as
based on drag & drop operations. As shown in FIG. 13, the
user can arrange the activity icons AP so as to constitute a
workflow WE, from the activity library screen W12 onto the
workflow design screen W13 through the drag & drop
operations of the mouse.

[0174] Activity names are displayed as comments on the
right sides of the activity icons AP thus arranged. The setting
of the display/nondisplay of the comments is performed on
a predetermined GUI screen (for example, option dialog
editor) which is displayed by selecting the “Option” item in
the “Tool” menu M3 on the menu bar BR2.

[0175] In performing the drag & drop operations to the
workflow design screen W13, the icons AP, AP of two
activities 23a, 23a cannot be arranged in overlapping fash-
ion as shown in FIG. 14(a), and they need to be arranged
apart as shown in FIG. 14(b).

[0176] Besides, on the workflow design screen W13, the
order of execution of the workflow WF in the workflow
system 21 conforms basically to the arrangement order of
the activities on the screen W1 (the workflow is sequentially
executed from the upper side of the screen toward the lower
side thereof).

[0177] As shown in FIG. 15, the workflow WF which is
edited on the workflow design screen W13 is headed by a
start marker located on the upper side of the screen and is
arranged and formed underneath the start marker. Herein,
when the first activity icon AP has been arranged underneath
the start marker by a drag operation, an arrow mark which
couples the activity icon and the start marker is automati-
cally displayed as shown in FIG. 15. On this occasion, the
activity icon AP can be arranged in any place which does not
lie underneath the start marker. In this case, the visual editor
22 recognizes the arrangement of the activity icon AP as a
temporary one as shown in FIG. 15 (that is, the activity 23a
corresponding to the icon is not the constituent of the
workflow WS).

[0178] Besides, the workflow design screen W13 is fur-
nished with horizontal and vertical scroll functions. In a case
where, as shown in FIG. 16 by way of example, the user has
moved the activity icon AP to a position outside the display

(Addition of New Activity to Activity Library)

(Arrangement of Activity Icons)
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area of the edit area on the screen W1 while dragging this
icon (in the illustrated example, the user has moved the icon
rightwards), the edit area is automatically enlarged in con-
formity with the movement. The enlarging direction of the
edit area on this occasion agrees with the drag direction of
the icon AP, and it becomes rightward in the example of
FIG. 15. Since the display areca of the workflow design
screen W13 has a fixed size, a scroll bar is displayed in the
case of the enlargement of the edit area, and the display area
is virtually enlarged.

[0179]

[0180] FIG. 17 shows an example of the selection of the
activities 13a. When a certain one of the activity icons AP
arranged on the workflow design screen W13 is clicked with
the mouse as shown in FIG. 17, the icon falls into a selected
state, and when it is clicked again, it has its selection
released. In this case, a plurality of activity icons AP are
selected by a “Ctrl” key operation and a click operation. The
surrounding frame (of, for example, 1 [pix (pixel)]) of the
selected icon AP is displayed in, for example, a cyan color
(of, for example, R:51, G:255 and B:255), so that the
selected icon is easily distinguished from the other unse-
lected icons AP.

(Selection of Activity)

[0181] A plurality of activity icons AP-AP can be selected
at one time by the above mouse drag operation. In this case,
when one activity icon AP is clicked after the selection of the
plurality of icons, only this icon AP falls into the selected
state, and the selected states of the other activity icons AP
are released. Besides, when a part other than the activity
icons AP on the screen W13 is clicked after the selection of
the plurality of icons, all the activity icons AP-AP fall into
released states.

[0182]

[0183] An activity 23a is moved by the above mouse drag
operation. In case of dragging the mouse in a state where a
plurality of activity icons AP have been selected, all the
activity icons AP are simultaneously moved.

[0184]

[0185] The activity icon AP is deleted by selecting the
“Delete” item on the “Activity” menu M4 within the menu
bar BR2 stated before. Besides, the activity icon AP is
copied by the selection of the “Copy” item on the same
“Activity” menu M4. Further, the activity icon AP is pasted
into a place on the screen as last clicked with the mouse, by
selecting the “Paste” item on the same “Activity” menu M4.
The “undo” of the activity icon AP is possible only once
after “delete”, “copy”, “paste” and “move”, and “redo” is
permitted for this “undo”. The above functions are possible,
not only by mouse operations, but also by the menu opera-
tions stated before.

[0186] FIG. 18 shows an example in the case of pasting a
plurality of activities 23a-23a collectively. In this example,
the plurality of activities 23a are collectively pasted onto the
workflow design screen W13 by the drag & drop operations
of the mouse. In this case, if any activity icon AP already
arranged exists on the workflow design screen W13, the
plurality of activity icons AP-AP are pasted so as to avoid
the position of the arranged icon AP.

(Movement of Activity)

(Delete, Copy, Paste, Undo and Redo of Activity)
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[0187] (Array and Arrangement fixation of Activities)

[0188] The plurality of activity icons AP-AP arranged on
the workflow design screen W13 by the above operations are
arrayed at aligned positions by employing a known arraying
method, for example, an arraying function installed in the
word processor software “MS-Word” of Microsoft Corpo-
ration in U.S.

[0189] Besides, the activity icon AP or characters arranged
on the workflow design screen W13 has/have its/their posi-
tion fixed in such a way, for example, that the user selects the
object and thereafter selects the “Lock” item in the “Tool”
menu M5 on the menu bar BR2. The object thus arranged
and fixed is unlocked by selecting the “Unlock” item of the
same “Tool” menu MS. In a state where an object already
arranged and fixed has been selected, the “Lock” item of the
same “Tool” menu M3 is automatically altered to the
“Unlock” item. The fixation of the arrangement is released
by the selection of the “Unlock” item.

[0190]

[0191] FIG. 19 shows an example of the grid arrangement
of activity icons AP. As shown in this example, the grid
arrangement in the workflow design screen W13 is turned
ON/OFF by, for example, the selection of the “Grid” item
within the “Tool” menu M5 on the menu bar BR2. Besides,
a grid size is set by designating, for example, 1*1 [pix
(pixel)] when the grid arrangement is OFF, and for example,
any of 9*9, 18*18 and 36*36 [pix] when the grid arrange-
ment is ON, on the submenu M5a (refer to FIG. 12(b) )
displayed by the selection of the “Grid” item stated before.
As shown in FIG. 19, the activity icons AP are arranged in
conformity with the grid size.

[0192] Grid lines which are displayed on the workflow
design screen W13 by the above operations, can also be
displayed by broken lines. The display/nondisplay of the
grid lines is set on a predetermined GUI screen (for example,
option dialog editor) which is displayed by the selection of
the “Option” item of the “Tool” menu M$ on the menu bar
BR2. The color of the grid lines is displayed under the color
conditions of, for example, R:51, G:255 and B:255.

[0193]

[0194] The display enlargement percentage of the edit area
can be set on the workflow design screen W13. The display
enlargement percentage is set by designating any of, for
example, 150%, 125%, 100%, 75%, 50%, 25% and 10% on
the submenu M5b (refer to FIG. 12(b)) which is displayed
by the selection of the “Zoom” item of the “Tool” menu M3.

(Grid arrangement of Activities)

(Enlargement or Reduction of Edit Area)

[0195] (Associated Activity Displaying Function)

[0196] FIG. 20 is for explaining an associated activity
displaying function. With the function, activities 23a@ which
do not operate by themselves, and other activities 23 which
operate by themselves, are associated and registered through
identification information (such as group identifying ID)
beforehand. Thus, in a case where, when a certain activity
icon AP has been moved from on the activity library screen
W12 and arranged on the workflow design screen W13 as
shown in FIG. 20, other activities 23« having, for example,
the same group ID are existent, they are automatically
arranged collectively. The icons AP on this occasion are
automatically arranged from the upper side to the lower side
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in accordance with the condition of, for example, an
arrangement order previously set (designated).

[0197]

[0198] FIG. 21 is for explaining flow description on the
workflow design screen W13. The sequence of the workflow
WF corresponds to the order of execution which proceeds
from the upper side to the lower side on the workflow design
screen W13 as shown in FIG. 21, and activity icons AP are
arrayed in this order. The description of the workflow WF is
started from the start (description) marker stated before.

[0199] As shown in FIG. 21, an arrow which indicates
connection is displayed between the icons AP, AP of two
activities 23a, 23a¢ which are vertically adjacent on the
workflow WEF. The arrow automatically appears in a case
where the center distance between the icons AP, AP of the
two activities 23a, 23a has approached a reference value, for
example, at most 72 [pix (pixels)]. In this case, even if the
activity is being dragged with the mouse, the arrow auto-
matically appears in the case where the distance has
approached, at most, the reference value.

[0200] As shown in FIG. 22, in a case where another
activity icon AP(3) has been dragged between the icons
AP(1), AP(2) of the two activities 23, 23z which are
vertically adjacent to each other on the workflow WE, the
interspace between the two vertical icons AP(1), AP(2) on
the workflow WF is automatically expanded (the upper
AP(1) is fixed as it is, and the lower AP(2) is moved onto the
lower side still further), so that the other icon AP(3) is
permitted to be inserted. After the insertion of the other icon
AP(3), arrows automatically appear to be displayed between
the icons AP(1) and AP(3) and between the icons AP(3) and
AP(2).

[0201] As shown in FIG. 23, in a case where the middle
one AP(2) of the three activity icons AP(1), AP(2), AP(3)
which are vertically adjacent to one another on the workflow
WEF has been moved, the interspace between the two remain-
ing activity icons AP(1), AP(3) is automatically reduced so
as to fill the resulting vacancy (the directly overlying AP(1)
is fixed as it is, and the directly underlying AP(2) moves
upwards), and the icons AP(1) and AP(3) are connected
anew.

[0202]

[0203] As stated before, in the workflow system 21, the
flow of a series of jobs configured of a plurality of activities
234 (icons AP) is a workflow WE, which can be hierarchized
to lower levels. Here in this specification, the workflows WF
of the lower levels thus hierachized shall be called “sub-
workflows”, while the original workflow WF of the high
level shall be called the “main workflow”, and both the
workflows will be distinguished in the description as may be
needed.

[0204] With the visual editor 22 described before, the
“subworkflows” of, for example, at least 32 hierarchical
levels can be described by two sorts of methods explained
below.

[0205] FIG. 24 is for explaining the first method, and the
icon of the “subworkflow” (hereinbelow, termed “subwork-
flow icon”) AP1 is initially arranged. In this method, the
subworkflow icon AP1 which is set as manufacturer default
on the page of the “Other” tab TB12 on the activity library

(Description of Workflow)

(Hierarchical Description Including Subworkflow)
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screen W12 is first selected by a user operation, and it is
moved from the page and arranged on the workflow design
screen W13 by drag & drop operations.

[0206] Then, as shown in FIG. 24, a predetermined dialog
box W14 is automatically popup-displayed on the screen.
The dialog box W14 is for setting the name of the subwork-
flow, and a text input box TX1 for inputting the caption (of
at most 5 letters) of the name, a text input box TX2 for
inputting the formal name, an OK button, and a cancel
button are respectively laid out at appropriate positions.

[0207] The user inputs the subworkflow name on the
dialog box W14, and mentioned in the example in FIG. 24
is, for example, a case where the letters of “Sub1” have been
inputted into the box TX1 for inputting the caption of the
subworkflow name. Thereafter, when the OK button is
pressed to close the dialog box W14, the caption “Sub1” of
the subworkflow name inputted into the box TX1 is unitarily
buried in the lower side of the icon AP1 on the workflow
design screen W13 and is displayed as shown in FIG. 24.

[0208] In creating the above subworkflow, the user can set
the attributes (display attribute and execution attribute) of
the subworkflow. The operation of the setting is possible by
selecting the “Property” item of the menu BRI in the
selected state of the subworkflow icon AP1, or by selecting
the “Property” item of the popup menu displayed by the
right click operation of the mouse.

[0209] That display attribute of the subworkflow which is
set here, concerns the method of displaying the subworkflow
on the GUI screen of the ultrasonic diagnostic equipment 1
(host system), and it includes, for example, a “screen
changeover display type attribute” and a “selected screen
type attribute”.

[0210] Besides, the execution attribute of the subworkflow
concerns the method of returning from the subworkflow to
the main workflow through the GUI of the host system, and
it includes, for example, an “attribute by which the sub-
workflow can return to the main workflow in a case where
any activity 234 within the subworkflow has been executed”
and an “attribute by which the execution of the subworkflow
continues until an “EXIT” button displayed in the subwork-
flow is pressed”.

[0211] When the subworkflow icon AP1 is double-clicked,
screen changeover is effected from the workflow design
screen W13 to a subworkflow design screen for describing
a subworkflow.

[0212] FIG. 25 shows an example of the subworkflow
design screen W13a. On the subworkflow design screen
W13a, the user can create the subworkflow by the same
operations as those of the above workflow creation. In a case
where the workflow design screen has changed-over to the
subworkflow design screen W13a, a peculiar button, which
serves to indicate that the workflow WF at the higher level
of workflow hierarchy exists, is displayed at an appropriate
position (in the illustrated example, the upper side of the
design screen W13q) as shown in FIG. 25. The user can
change-over the screen to the upper hierarchical level by
clicking the button.

[0213] FIG. 26 is for explaining the second method of
describing the workflow stated before, and after a plurality
of activities 23a have been initially selected, the subwork-
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flow is established. In this method, first of all, activity icons
AP-AP being subjects for the subworkflow are selected from
among a plurality of activity icons AP-AP constituting the
workflow WF and arranged on the workflow design screen
W13, as shown in the figure by the operations of the user.

[0214] Subsequently, the “Create subflow” item in the
“Workflow” menu M3 of the menu bar BR2, or the “Create
subflow” item in the popup menu M7 is selected and
executed, whereby the same dialog box W14 as in the
foregoing is displayed. A subworkflow name (in the illus-
trated example, the same “Sub1” as in the foregoing) is
inputted here, whereby the activity icons AP-AP being the
subjects for the subworkflow are changed-over to the sub-
workflow icon AP1 of the inputted name (in the illustrated
example, “Sub1”) on the worktlow design screen W13.

[0215] FIG. 27 is for explaining the method of expanding
the subworkflow created by either of the two sorts of
methods, into the main workflow. According to this method,
as shown in the figure, the subworkflow icon AP1 stated
before is selected, and the “Release subflow” item in the
popup menu M7 displayed by the right click operation of the
mouse is selected and executed, through the operations of
the user, whereby the subworkflow is released, and the
subworkflow icon AP1 is changed-over to a plurality of
activity icons AP-AP forming the main workflow at the
hierarchically upper level.

[0216] (Associating Data Inputs/Outputs Between Activi-
ties)
[0217] FIGS. 28 and 29 are for explaining a case where

data inputs/outputs are associated among a plurality of
activities 234, 234. The data input/output can be associated
between the activities 23a each of which has the input/
output I/F (interface) of data. The operation of the associa-
tion can be performed by coupling the activity icons AP, AP
being subjects for the association, with a predetermined line
as shown in the figures (by way of example, only the
activities 23a whose I/F types in ActiveX match can be
connected).

[0218] An example of operating steps for the association
will be described. 1) A “Connect data” item (not shown) in
the “Activity” menu M4 on the menu bar BR2 is selected
and executed, 2) the mode of the mouse operation is
changed-over into a mode permitting the association, 3) a
line is drawn between the activity icons AP, AP being
subjects for the association by a mouse operation (by way of
example, the line is drawn by the operation of “click+drag”,
and it is deleted by the operation of “click+“Del” key”, and
4) the activities 23a, 23a whose input/output types match are
connected by coupling the activity icons AP, AP with a line.

[0219] By the way, in the case where the I/F types match,
the plurality of activities can be connected. In a case where
the line has been clicked and selected, square selection
markers are displayed on the selected line, and the line is
automatically bent and shaped, as shown in FIG. 28. The
line can also be moved (extended) by dragging the mouse.
The color of the line is, for example, yellow (R:255, G:255,
B:0), and the line can be drawn at a line width of 1 [pix] and
a grid interval of 9 [pix].
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[0220] (Description of Conditional Branch and Iteration
(Loop) of Worktlow)

[0221] FIG. 30 shows an example of the conditional
branch of the workflow WEF. As shown in FIG. 30, a
processing step JP for the conditional branch, by which the
workflow WF is branched and shifted to a different routine
in accordance with a preset condition just as in a flow chart,
can be set by user operations at a predetermined position on
the workflow WF which is described by a plurality of
activity icons AP-AP. In this example, the condition of the
conditional branch is so set that difference examination
sequences can be executed depending, for example, upon
whether the sort of an ultrasonic contrast agent is Levovist
or Optison.

[0222] FIG. 31 shows an example of the iteration (loop)
of the workflow WEF. As shown in FIG. 31, a processing step
FP for executing a plurality of activity icons AP-AP itera-
tively a predetermined number of times can be set by user
operations in the workflow WF which is described by a
plurality of activity icons AP-AP. In this example, the
processing step FP which is to iteratively process three
activity icons AP-AP is set, and the number of times of
iteration, N=5 is displayed in the processing step FP. The
processing steps of activities 23a-23a corresponding to the
three activity icons AP-AP are iteratively executed the
number of times.

[0223]

[0224] With the visual editor 22 stated before, an execu-
tion attribute in the case of executing an activity 234 can be
set. The execution attribute can also be set on the GUI screen
of the workflow system 21. The information of the attribute
to be set here is represented as the TAG of an XML file. The
method of the representation is preset by, for example, XML
specifications for the workflow system.

[0225] FIG. 32 shows a setting example of the execution
attribute of the activity. The execution attribute of the
activity in this example includes, for example, “Automatic
execution”, “Manual execution”, “Skip” and “Conditional
execution”. The setting example of each individual execu-
tion attribute is as indicated in the figure. In case of the
“Automatic execution”, “in the workflow system operation,
the activity is automatically executed without waiting a user
action”; in case of the “Manual execution”, “in the workflow
system operation, a user action is waited, and the activity is
executed upon the action”; in case of the “Skip”, “the
activity is not executed in the workflow system operation,
and the workflow system executes the next activity”; and in
case of the “Conditional execution”, “the activity can be
executed, or skipped or jumped in accordance with an
execution status which the activity replies in the workflow

system operation”.

[0226]

[0227] With the visual editor 22 stated before, attributes
which each individual activity 234 has can be set. An
example of the setting is shown in FIG. 33.

[0228] As shown in FIG. 33, the dialog box W15 of a GUI
attribute menu which the activity 23 has is popup-displayed
by the double click of the activity icon AP arranged on the
workflow design screen W13, or by the selection of the
“Property” item on the popup menu M7 or on the menu bar

(Setting of Execution attribute of Activity)

(Setting of Attributes of Individual Activity)
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BR2. The dialog box W15 shown in FIG. 33 is a timer
attribute setting menu which concerns the double-clicked
activity 23a to-be-handled.

[0229]

[0230] With the visual editor 22 stated before, a comment
can be entered on the workflow design screen W13. When
Comment is double-clicked with the mouse, dialogs (not
shown) for altering font attributes are displayed, and a color,
a font size and a format can be altered in accordance with the
dialogs. Initial values are set at, for example, Arial, 12
points, etc. A plurality of comments can be entered onto the
workflow design screen W13, they can be moved by drag
operations, and they can be revised. The operation of a
character editing mode for entering the comment can be
performed by, for example, mouse click operation+fast
mouse Cursor movement.

[0231] (Registration history Log)

[0232] With the visual editor 22 stated before, it is possible
to retain history information in the case where registration,
deletion or synchronization has been performed. The history
information includes, for example, “Date, time and name of
workflow editing (addition, deletion or revision)”, “Date,
time and addition name of addition (user registration) to
activity library”, “Date, time and addition flow name of
addition (user registration) to workflow library”, and “Date,
time, synchro mode and pertinent device name of synchro-
nization”.

[0233] Besides, the registration history log can be con-
firmed on the examination status screen W30. The user
cannot alter the registration history log. The registration
history log is saved in the text format (in a case where an OS
is the Windows type by way of example, only service
engineers may be able to refer to the file through a Windows
application such as text editor). The maximum file size in
which the registration history log is recordable, can be set.
The setting is described in, for example, a “VE. ini” file. A
default value is set at, for example, 5SMB, and in a case
where the maximum value has been exceeded, the log is
deleted, and a file is created anew.

[0234] Besides, it can be set to protect a workflow and an
activity 232 which have been user-registered in the ultra-
sonic diagnostic equipment 1. Once the workflow and the
activity have been protected, they cannot be deleted from the
workflow library and the activity library, respectively, until
the protection is released.

[0235] The operation of the protection is performed by
bringing the object to-be-protected into a selected state and
executing “Protect” on the menu. In a state where an object
already protected has been sclected, the display of the
“Protect” item on the menu is automatically altered to a
“Release protect” item. The protection is released by select-
ing the “Release protect” item.

[0236] Besides, with the visual editor 22 stated before,
error checks as explained below can be executed. Cases
where errors are issued by the error checks are 1) a case
where a workflow WF is not associated (such as a case
where the flow is merely arranged and where an arrow
stipulating the order of the flow is not displayed), 2) a case
where necessary activities 23¢ are not complete in view of
an activity group attribute (such as a case where any

(Entry of Comment)
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necessary activity 23a has been deleted), 3) a case where,
when the order of execution is stipulated within an identical
group, a workflow has been created in a wrong order, 4) a
case where an activity 234 cannot operate with a device
software version which has been acquired by a predeter-
mined method of acquiring the device software version, and
so forth.

[0237]

[0238] Next, the details of the workflow viewer function
32 will be described with reference to FIG. 34.

[0239] According to the workflow viewer function 32, as
shown in FIG. 34, a state where the whole hierarchy of the
workflow created as stated above is expanded is first dis-
played on the workflow list display screen W21 within the
workflow viewer screen W20.

[0240] When a pertinent activity existing at any desired
hierarchical level (or its hierarchical name) is double-clicked
in the hierarchical display state of the workflow by a user
operation, display changeover from the workflow viewer
screen W20 to the workflow edit screen W10 is automati-
cally effected on the monitor as shown in FIG. 34. On the
workflow design screen 13 within the workflow edit screen
W10 after the display changeover, an activity icon AP which
corresponds to the pertinent activity 23a double-clicked on
the preceding workflow list display screen W21 is displayed
in a selected state as shown in FIG. 34.

4, Workflow Viewer Function

[0241] Besides, in a case where the double-clicked perti-
nent activity 23« does not exist at a hierarchical level within
the main workflow, but where it exists at a hierarchical level
within the lower subworkflow, the corresponding subwork-
flow screen W13a is displayed on the workflow design
screen W13 as shown in FIG. 34, and an activity icon AP
which corresponds to the double-clicked pertinent activity
23a is displayed in a selected state on the subworkflow
screen W13a.

[0242] Incidentally, the pertinent activity has its display
position adjusted appropriately so as to be displayed within
the workflow design screen W13.

[0243] The workflow list display screen W21 can be
printed in both the cases of a state where the hierarchy of the
workflow is closed and a state where the hierarchy is all
expanded down to lower levels. The changeover operation
of the setups of the hierarchical printing is effected on a
predetermined GUT screen which is displayed by the selec-
tion of the “Option” item within the “Tool” menu MS on the
menu bar BR2.

[0244] Besides, when the pertinent activity is clicked on
the workflow list display screen W21 by the user operation,
information items on the pertinent activity, for example, the
items of “Name of Activity (having, for example, at most 32
characters)”, “Version of Activity”, “Software version of
Ultrasonic diagnostic equipment 1 (host system) Not oper-
ating”, “Build No. of Activity”, “Group identification ID”,
“In-group execution sequence”, “Plurality of keywords
(each having, for example, 32 characters)”, “Date and Hour
of Creation”, “Copyright (of 256 characters)”, and “Com-
ments (of 256 characters)” are displayed on the activity
information display screen W22.

[0245] Besides, the workflow viewer function 32 includes,
not only the above, but also the addition/deletion of the
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activity and the addition/deletion of a new activity, and also,
such an edit function as checking the matchability of the
activity with another activity on the basis of version check
execution in the case of the addition.

[0246]

[0247] Next, the details of the custom activity registration
function 33 will be described.

[0248] According to the custom activity registration func-
tion 33, the user can create and register activities by himself/
herself. The custom activities to be created here include, for
example, a general-use activity (key emulation activity)
which outputs the panel switch event of the host system
(ultrasonic diagnostic equipment 1), and an activity (formula
activity) which permits the user to define a formula pecu-
liarly and which performs a defined computation for the
input values of the activity so as to output a computed result.
However, a switch code is selected from among codes
previously built in. Besides, only activities each having
numerical inputs or an output I/F can be connected.

[0249] Regarding the execution attributes of the custom
activities, the same attributes as those of the ordinary
activities stated before can be set. Besides, the user regis-
tration is performed on the page of the “User” tab TB12
within the activity library screen W12. The page of the
“User” tab TB12 can be added by the selection of the “Add
to User library” item within the “Workflow” menu M3 on
the menu bar BR2.

[0250]

[0251] Next, the details of the examination time simulator
function 34 will be described.

[0252] According to the examination time simulator func-
tion 34, an examination time period in the case of perform-
ing an examination by actually using the workflow WF
designed as stated above is estimated from the workflow
WE. The estimation is made on the basis of the computation
of the total time period of required time periods which are
set in activities units or group units beforehand. In the case
of each individual activity unit, the required time period is
set by inputting an average time period which is required
from the processing start to the end of an activity 234, and
in the case of each individual group unit, it is set by inputting
an average time period which is required from the process-
ing start to the end of grouped activities 23a (by inputting
the average value of candidates in the existence of the
plurality of subworkflow candidates). Thus, the total time
period of the required time periods in activity units or group
units is computed from the workflow WF and is displayed.

[0253]

[0254] Next, the details of the insurance points computa-
tion function 35 will be described.

[0255] According to the insurance points computation
function 35, insurance points in the case of performing an
examination by actually using the workflow WF designed as
stated above are computed from the workflow WF. The
computation of the insurance points is performed by finding
the total points of insurance points which are set in activity
units or group units beforehand.

5. Custom Activity Registration Function

6. Examination Time Simulator Function

7. Insurance Points Computation Function

[0256] In the case of each individual activity unit, the
insurance points are set by inputting insurance points which
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are required from the processing start to the end of an
activity 234, and in the case of each individual group unit,
they are set by inputting insurance points which are required
from the processing start to the end of grouped activities 23a
(by inputting the average value of candidates in the exist-
ence of the plurality of subworktlow candidates). Thus, the
total points of the insurance points in activity units or group
units are computed from the workflow WF and are dis-
played.

[0257]

[0258] Next, an operating example of the examination
status monitor function 36 will be described.

8. Examination Status Monitor Function

[0259] According to the examination status monitor func-
tion 36, in a case where the ultrasonic diagnostic equipment
1 in network connection is performing the workflow system
21, the status of the performance can be monitored on the
examination status monitor screen W30.

[0260] The status of the performance includes, for
example, the name of the ultrasonic diagnostic equipment
(host system) 1 in the network connection, the state of
execution of the workflow system 21 (if an examination has
been started, if an examination has been ended, which of
workflows WF is being performed, what is being measured,
what mode is being watched, who is being examined, or the
like), and the editing state of the workflow system 21 (is
anyone editing in another place, an editing history, or the
like).

[0261]

[0262] Next, the details of the external PC edit function 37
will be described.

[0263] According to the external PC edit function 37, the
visual editor 22 can be operated in both the equipment
proper 11 of the ultrasonic diagnostic equipment 1 and the
external PC 3 (the operation can be coped with by an OS 45
in a foreign language).

[0264] Besides, according to the external PC edit function
37, data concerning an activity or a workflow can be
synchronized between the external PC 3 and the ultrasonic
diagnostic equipment (host system) 1. Thus, the version of
the activity 234 and an equipment software version can be
checked. The synchronization is supported so as to be
executable in both the cases of data via the network and data
via the medium.

[0265] The data to be synchronized include the entity of
the activity 234, workflow data, workflow library informa-
tion (including information registered in the workflow user
library), and activity library information (including infor-
mation registered in the activity user library). Besides, a
folder which is utilized for the data to-be-synchronized
should preferably be based on predetermined data save
folder specifications.

[0266] The data synchronization is started by a user opera-
tion, and even in the course of editing the workflow, the data
can be re-synchronized, that is, new synchronization can be
established any time. Adopted as reference for the data
synchronization is, for example, predetermined activity
information specifications for the entity of the activity 23a,
the update date of an XML data file for the workflow data,
the update date of an information managing file (ini file) for
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the workflow library information, the update date of an
information managing file (ini file) for the activity library
information, and an update date for the history log file.

[0267] The data synchronization mode is set by utilizing,
for example, a default value on a predetermined GUI screen
through the selection of the “Option” item within the “Tool”
menu MS on the menu bar BR2. Selected as the default
value is any condition among, for example, 1) synchroni-
zation (both machines are synchronized to their newest
information), 2) the contents of the external PC 3 are
overwritten into the ultrasonic diagnostic equipment 1, 3)
the contents of the ultrasonic diagnostic equipment 1 are
overwritten into the external PC 3, and 4) the data are not
synchronized. On this occasion, the synchronization
between the external PC 3 and another external PC 3 is
avoided to the utmost (is prohibited if possible), and the
synchronization between the external PC 3 and the ultra-
sonic diagnostic equipment 1 is favorable.

[0268] FIG. 35 shows a setting example of the data
synchronization under a network environment. The data
synchronization in the network connection is set on a
synchronizing dialog box W16 which is displayed by the
selection of the “Data sync” item within the “File” menu M1
on the menu bar RB1.

[0269] In the dialog box W16 for the synchronization, a
target machine display screen W16a and a synchronization
mode setting screen W16b are displayed. A target machine
(ultrasonic diagnostic equipment 1) CB1 desired for the
synchronization is selected in a combo box on the target
machine display screen W16a, while the synchronization
mode is set with a radio button RB on the synchronization
mode setting screen W16b. The synchronization mode is
selected from among four sorts of conditions (refer to
examples in FIG. 35) which are similar to those in the case
of the above default value.

[0270] The information items of the target machine can be
registered on a predetermined GUI screen which is dis-
played by the selection of the “Option” item of the “Tool”
menu M1 on the menu bar BR2. These information items of
the target machine include an IP address, a machine name
(computer name), a name (of, for example, at most 20
characters) which is registered in the visual editor 22. The
data synchronization is permitted, not only under the net-
work environment, but also under a non-network environ-
ment when the removable medium is employed.

[0271] Incidentally, the workflow data created by the
visual workflow editor 22 can be exported/imported to and
from the hard disk in the ultrasonic diagnostic equipment 1
or another external PC 3, and the XML format is favorable
as an example of the file format of the data.

[0272]

[0273] Next, the details of the wizard (help) function 40
will be described.

[0274] According to the help function 40, the help screen
HW (refer to FIG. 11) stated before is activated through the
selection of the “Help” menu M6 on the menu bar BR2 by
a user operation, and information which the user wants to
know, for example, help explanation about the operating
method of the visual editor 22 is displayed on the help screen
HW.

10. Wizard Function
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[0275] Besides, in a case where cach object on the screen,
such as the property of an activity icon AP or activity 234,
is focused, help explanation for the pertinent object is
displayed on the help screen HW similar to the foregoing by
the help function 40, in such a way that the user presses a
predetermined key, for example, an “F1” function key on the
keyboard 33 of the external PC 3.

[0276] Besides, in a case where the mouse cursor has
overlapped any object on the screen, a chip hint is displayed
by the help function 40. By way of example, in a case where
the object overlapped by the mouse cursor is any menu
button, its name and simple explanation are displayed as the
chip hint, and in a case where the object overlapped by the
mouse cursor is any activity icon AP, the name of the
corresponding activity 23« is displayed.

[0277]

[0278] FIG. 36 is for explaining the outline of the general
operation in the system configuration described above.
Referring to FIG. 36, in accordance with the system con-
figuration, the above processing is executed on the visual
editor 22 by user operations (programming operations)
before an examination.

[0279] More specifically, in the user operations, the screen
display of activity icons AP-AP corresponding to individual
activities 234-23a (step Stl), the movements/arrangement
(drag & drop operations) thereof (step St2), and the forma-
tion of a workflow (step St3) are performed as in an
illustrated processing flow by the processing of the visual
editor 22. In the illustrated example, the workflow WF is
formed in such a way that the five activity icons AP-AP A,
B, C, D and E are arrayed in this order. By the way, in
forming the workflow, a workflow template in the workflow
library is loaded from the workflow system 21 and is
referred to (reutilized) as may be needed. In case of utilizing
the workflow template, the workflow WF need not be
created from the very beginning, and the formation thereof
can be simplified more.

[0280] Subsequently, the workflow WF is saved (if nec-
essary, user-registered) as workflow data (workflow protocol
data D1, workflow template data D2) in a predetermined
data format (in an intermediate language, or source program
data in the XML format or the like) (step St4), and the
required examination time period and total insurance points
of the workflow are computed (simulated) as may be needed
(step St5).

[0281] When the workflow WF is formed by the intuitive
and visual user operations, such as the drag & drop opera-
tions of the individual activity icons AP-AP, and the work-
flow data D1, D2 are saved as described above, the workflow
data D1, D2 are stored in the workflow file section of the
workflow system (refer to FIG. 2) via a predetermined
check such as parsing.

[0282] Thereafter, in the examination, owing to the opera-
tion of the workflow system 21, the workflow data (work-
flow protocol data D1) in the workflow file section are read
out by the workflow engine section 24, and the activities
23a-23a described (defined) in the workflow protocol data
D1 are sequentially executed in the described order (in the
illustrated example, the activities 23¢-23a A, B, C, D and E
are sequentially executed in this order) by the processing of

11. Outline of General Operation
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the workflow engine section 24, whereby the operation of
the ultrasonic diagnostic equipment 1 is controlled along the
workflow WF.

[0283] In accordance with this embodiment, accordingly,
the data of a workflow protocol for use in a workflow system
can be easily and quickly edited and created intuitively by
visual operations on a screen, whereby the advantages of the
workflow system can be demonstrated to the utmost. That is,
chances for the utilization of the workflow system are
expanded, and even users such as beginners, who are
slightly skilled in an ultrasonic diagnostic equipment and
have experienced operations little, can master an operating
method promptly and can operate the equipment more
easily. Moreover, since the required time period and insur-
ance points of an examination can be computed by the
workflow protocol beforehand, a preceding examination
plan is easily formed as one which is more based on realities.

[0284] Incidentally, the present invention is not restricted
to the foregoing embodiments typically exemplified, but one
skilled in the art can suggest various modifications and
alterations on the basis of contents defined in the appended
claims and within a scope not departing from the purport
thereof, and the modifications and alterations shall fall
within the scope of the right of the invention.

1. An ultrasonic diagnostic equipment which projects
ultrasonic signals into a patient, and which generates an
ultrasonic image on the basis of reflection echoes from
within the patient, comprising:

control means for controlling equipment operations
including the generation of the ultrasonic image, in
accordance with a workflow protocol based on an
examination procedure of steps created beforehand,
and

workflow edit means configured so as to visually edit the
workflow protocol on a screen.

2. An ultrasonic diagnostic equipment as defined in claim
1, wherein the workflow visual edit means includes a
function of simulating an examination time period in accor-
dance with the workflow protocol.

3. An ultrasonic diagnostic equipment as defined in claim
1, wherein the workflow visual edit means includes a
function of computing insurance points relevant to an
examination in accordance with the workflow protocol.
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4. An ultrasonic diagnostic equipment as defined in claim
1, wherein the workflow visual edit means is installed so as
to be operable by both said ultrasonic diagnostic equipment
and a computer apparatus connected outside said equipment.

5. An ultrasonic diagnostic equipment as defined in claim
1, wherein the workflow visual edit means includes a
function of saving the workflow protocol in a predetermined
file format.

6. An ultrasonic diagnostic equipment as defined in claim
5, wherein the file format is an XML (extensible Markup
Language) format.

7. A workflow edit system characterized by comprising:

means for displaying icons on a screen, for activities
which are defined as functional units of an examination
procedure of steps;

means for moving the icons and arraying them in a
predetermined order through user operations, thereby
to form a workflow on the screen; and

means for saving the workflow in a predetermined format
which is executable by an ultrasonic diagnostic equip-
ment.

8. A workflow edit system as defined in claim 7, wherein
the user operations include drag & drop operations.

9. A method of controlling an ultrasonic diagnostic equip-
ment which projects ultrasonic signals into a patient, and
which forms an ultrasonic image on the basis of reflection
echoes from the patient, characterized by comprising:

the step of displaying a list of activities which are defined
as functional units of an examination procedure of
steps, and defined contents of a workflow protocol in
which the plurality of activities are arrayed in a
sequence of execution of the activities, on an identical
screen by using icons;

the step of adding the activities within the list, to the
defined contents by drag & drop operations; and

the step of saving the resulting defined contents in a form
which is executable by the ultrasonic diagnostic equip-
ment.

10. A method of controlling an ultrasonic diagnostic
equipment as defined in claim 9, wherein the list displays the
activities in group units, and the groups are changed-over by
selecting a group list part on the screen.
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