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METHOD AND SYSTEM FOR ACQUIRING
VOLUME OF INTEREST BASED ON
POSITIONAL INFORMATION

BACKGROUND

[0001] The invention relates generally to methods and
apparatus for review of medical imaging exams, and more
particularly to methods and apparatus for review of image
data, such as that resulting from ultrasound exams.

[0002] Ultrasound imaging (also referred to as ultrasound
scanning or sonography) is a relatively inexpensive and radia-
tion-free imaging modality. As will be appreciated, ultra-
sound typically involves non-invasive imaging and is being
increasingly used in the diagnosis of a number of organs and
conditions, without X-ray radiation. Further, modern obstet-
ric medicine for guiding pregnancy and childbirth is known to
rely heavily on ultrasound to provide detailed images of the
fetus and the uterus. In addition, ultrasound is also exten-
sively used for evaluating the kidneys, liver, pancreas, heart,
and blood vessels of the neck and abdomen. More recently,
ultrasound imaging and ultrasound angiography are finding a
greater role in the detection, diagnosis and treatment of heart
disease, heart attack, acute stroke and vascular disease which
may lead to stroke. Also, ultrasound is also being used more
and more to image the breasts and to guide biopsy of breast
cancer.

[0003] However, a drawback of the currently available
techniques is that these procedures are extremely tedious and
time-consuming. Also, use of these techniques calls fora high
level of skill and experience of a clinician to acquire images of
good quality and enable accurate diagnoses. Furthermore, use
of the currently available ultrasound imaging systems entails
selection of the volume angle by a user, such as the clinician.
The user-selected volume angle may then be used to deter-
mine a sweep angle of an image acquisition device such as a
probe. This computation of the sweep angle of the probe may
disadvantageously lead to the acquisition of an undesirable
image volume. More particularly, the sweep angle so deter-
mined may lead to the acquisition of an image volume that is
relatively larger than a desired image volume. Alternatively,
an image volume that is substantially smaller than the desired
image volume may be acquired. Furthermore, acquisition of
undesirable image data may call for a repeat scan with a
different volume angle.

[0004] There is therefore a need for a system for the acqui-
sition of a desirable image data set representative of anatomi-
cal regions of interest. In particular, there is a significant need
for a design that advantageously facilitates the acquisition of
a desired image volume thereby substantially reducing need
repeat scans and enhancing the clinical workflow.

BRIEF DESCRIPTION

[0005] Inaccordance withaspects of the present technique,
a method for imaging based on a position of an image acqui-
sition device is presented. The method includes obtaining a
first desired image data set representative of a first desired
image, where the first desired image data set is acquired at a
first position of the image acquisition device. Further, the
method includes recording positional information corre-
sponding to the first position of the image acquisition device.
In addition, the method includes obtaining a second desired
image data set representative of a second desired image,
where the second desired image data set is acquired at a
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second position of the image acquisition device. The method
also includes recording positional information corresponding
to the second position of the image acquisition device. More-
over, the method includes acquiring image data between the
first position and the second position of the image acquisition
device. Computer-readable medium that afford functionality
of the type defined by this method is also contemplated in
conjunction with the present technique.

[0006] Inaccordance with yet another aspect of the present
technique, a method for imaging based on a position of an
image acquisition device is presented. The method includes
selecting acquisition parameters. Furthermore, the method
includes obtaining a first desired image and a second desired
image based on the selected acquisition parameters. Addi-
tionally, the method includes recording a first position and a
second position of the image acquisition device, where the
first position of the image acquisition device is associated
with the first desired image and the second position of the
image acquisition device is associated with the second
desired image. The method also includes acquiring image
data between the first position and the second position of the
image acquisition device.

[0007] In accordance with further aspects of the present
technique, a position sensing system is presented. The system
includes a position sensing platform configured to facilitate
acquisition of image data based on a first position and a
second position of an image acquisition device, where the
position sensing platform is configured to obtain a first
desired image data set representative of a first desired image,
where the first desired image data set is acquired at the first
position of the image acquisition device, record positional
information corresponding to the first position of the image
acquisition device, obtain a second desired image data set
representative of a second desired image, where the second
desired image data set is acquired at a second position of the
image acquisition device, record positional information cor-
responding to the second position of the image acquisition
device, and acquire image data between the first position and
the second position of the image acquisition device.

[0008] In accordance with further aspects of the present
technique, a system for acquiring image data based on a
position of an image acquisition device is presented. The
system includes an image acquisition device configured to
acquire image data representative of an anatomical region of
interest. Additionally, the system includes a position sensing
device in operative association with the image acquisition
device and configured to provide positional information asso-
ciated with the image acquisition device. Further, the system
includes an imaging system in operative association with the
image acquisition device and including an acquisition sub-
system configured to acquire image data, where the image
data is representative of the anatomical region of interest, and
a processing subsystem in operative association with the
acquisition subsystem and comprising a position sensing
platform configured to facilitate moving the image acquisi-
tion device to at least a first desirable position and a second
desirable position based on the acquired image data and posi-
tions of the image acquisition device.

DRAWINGS

[0009] These and other features, aspects, and advantages of
the present invention will become better understood when the
following detailed description is read with reference to the
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accompanying drawings in which like characters represent
like parts throughout the drawings, wherein:

[0010] FIG.1 is a block diagram of an exemplary diagnos-
tic system, in accordance with aspects of the present tech-
nique;

[0011] FIG. 2is a block diagram of an exemplary imaging

system in the form of an ultrasound imaging system for use in
the exemplary diagnostic system of FIG. 1;

[0012] FIG. 3 illustrates a portion of a probe for use in the
system illustrated in FIG. 1, in accordance with aspects of the
present technique;

[0013] FIG. 4 is a block diagram of an exemplary position
sensing system, in accordance with aspects of the present
technique;

[0014] FIG. 5is a front view of a user interface area of the
exemplary diagnostic system of FIG. 1, in accordance with
aspects of the present technique;

[0015] FIG. 6 is a front view of a display area of the exem-
plary diagnostic system of FIG. 1, in accordance with aspects
of the present technique;

[0016] FIGS. 7A-7B are flow charts illustrating an exem-
plary process of acquiring a volume of interest based on
positional information, in accordance with aspects of the
present technique;

[0017] FIGS. 8-9 are diagrammatic illustrations of an
exemplary process of acquiring a volume of interest based on
positional information, in accordance with aspects of the
present technique;

[0018] FIGS. 10A-10B are flow charts illustrating another
exemplary process of acquiring a volume of interest based on
positional information, in accordance with aspects of the
present technique; and

[0019] FIGS. 11A-11B are flow charts illustrating yet
another exemplary process of acquiring a volume of interest
based on positional information, in accordance with aspects
of the present technique.

DETAILED DESCRIPTION

[0020] As will be described in detail hereinafter, a method
of imaging based on positional information associated with
an image acquisition device and a system for imaging based
on positional information configured to optimize acquisition
of a desirable volume of interest, simplify procedural work-
flow for imaging an anatomical region of interest in a patient
and enhance the speed of procedural time taken to image the
anatomical region of interest in the patient, are presented.
Employing the method and system described hereinafter,
patient comfort may be dramatically enhanced as the method
of imaging entails acquisition of only a desirable volume of
interest, thereby substantially reducing patient breath hold
time.

[0021] Although the exemplary embodiments illustrated
hereinafter are described in the context of a medical imaging
system, it will be appreciated that use of the diagnostic system
in industrial applications are also contemplated in conjunc-
tion with the present technique.

[0022] FIG.1isablock diagram of an exemplary system 10
for use in diagnostic imaging in accordance with aspects of
the present technique. The system 10 may be configured to
acquire image data from a patient 12 via an image acquisition
device 14. In one embodiment, the image acquisition device
14 may include a probe, where the probe may include an
invasive probe, or a non-invasive or external probe, such as an
external ultrasound probe, that is configured to aid in the
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acquisition of image data. By way of example, the image
acquisition device 14 may include a probe, where the probe
comprises an imaging catheter, an endoscope, a laparoscope,
a surgical probe, an external probe, or a probe adapted for
interventional procedures. More particularly, the image
acquisition device 14 may include a probe configured to
facilitate acquisition of an image volume. It may be noted that
the terms probe and image acquisition device may be used
interchangeably.

[0023] Reference numeral 16 may be representative of a
probe cable configured to aid in operatively coupling the
image acquisition device 14 to an imaging system. Although
the present example illustrates the image acquisition device
14 as being coupled to an imaging system via the probe cable
16, it will be understood that the probe may be coupled with
the imaging system via other means, such as wireless means,
for example. Also, in certain other embodiments, image data
may be acquired via one or more sensors (not shown) that
may be disposed on the patient 12. By way of example, the
sensors may include physiological sensors (not shown), such
as electrocardiogram (ECG) sensors and/or positional sen-
sors, such as electromagnetic field sensors or inertial sensors.
These sensors may be operationally coupled to a data acqui-
sition device, such as an imaging system, via leads (not
shown), for example.

[0024] Additionally, the system 10 may include a position
sensing device 18, where the position sensing device 18 may
be configured to facilitate gathering of positional information
associated with the image acquisition device 14. As used
herein, the term positional information is used to represent
positional coordinates of the image acquisition device 14 with
reference to an anatomical region of interest under examina-
tion. In one embodiment, the position sensing device 18 may
include a position sensor. Furthermore, the position sensing
device 18 may be in operative association with the image
acquisition device 14. Also, in one embodiment, the position
sensing device 18 may be disposed adjacent to the image
acquisition device 14, as depicted in FIG. 1. Reference
numeral 20 is representative of a portion of image acquisition
device 14, the position sensing device 18 and the probe cable
le.

[0025] The system 10 may also include a medical imaging
system 22 that is in operative association with the image
acquisition device 14. It should be noted that although the
exemplary embodiments illustrated hereinafter are described
in the context of a medical imaging system, other imaging
systems and applications, such as industrial imaging systems
and non-destructive evaluation and inspection systems, such
as pipeline inspection systems and liquid reactor inspection
systems, are also contemplated. Additionally, the exemplary
embodiments illustrated and described hereinafter may find
application in multi-modality imaging systems that employ
ultrasound imaging in conjunction with other imaging
modalities. position-tracking systems or other sensor sys-
tems. [t may be noted that the other imaging modalities may
include medical imaging systems, such as, but not limited to,
an ultrasound imaging system, a computed tomography (CT)
imaging system, a magnetic resonance (MR) imaging system,
a nuclear imaging system, a positron emission topography
system or an X-ray imaging system.

[0026] In a presently contemplated configuration, the
medical imaging system 22 may include an acquisition sub-
system 24 and a processing subsystem 26. Further, the acqui-
sition subsystem 24 of the medical imaging system 22 may be
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configured to acquire image data representative of one or
more anatomical regions of intetest in the patient 12 via the
image acquisition device 14. The image data acquired from
the patient 12 may then be processed by the processing sub-
system 26.

[0027] Additionally, the image data acquired and/or pro-
cessed by the medical imaging system 22 may be employed to
aid a clinician in identifying disease states, assessing need for
treatment, determining suitable treatment options, and/or
monitoring the effect of treatment on the disease states. [t may
be noted that the terms treatment and therapy may be used
interchangeably. In certain embodiments, the processing sub-
system 26 may be further coupled to a storage system, such as
a data repository 30, where the data repository 30 may be
configured to receive image data.

[0028] Inaccordance with exemplary aspects of the present
technique, the processing subsystem 26 may include a posi-
tion sensing platform 28 that is configured to aid in the acqui-
sition of image data representative of anatomical regions of
interest based on positional information associated with the
image acquisition device 14. More particularly, the position
sensing platform 28 may be configured to facilitate steering
the image acquisition device 14 to at least a first desired
location and a second desired location based on acquired
image data and positions of the image acquisition device 14
and will be described in greater detail with reference to FIGS.
3-11.

[0029] Further, as illustrated in FIG. 1, the medical imaging
system 22 may include a display 32 and a user interface 34.
However, in certain embodiments, such as in a touch screen,
the display 32 and the user interface 34 may overlap. Also, in
some embodiments, the display 32 and the user interface 34
may include a common area. In accordance with aspects of
the present technique, the display 32 of the medical imaging
system 22 may be configured to display one or more images
generated by the medical imaging system 22 based on the
image data acquired via the image acquisition device 14, and
will be described in greater detail with reference to FIGS.
3-11.

[0030] In addition, the user interface 34 of the medical
imaging system 22 may include a human interface device (not
shown) configured to facilitate the clinician in the acquisition
ofimage databased on positional information associated with
the image acquisition device 14. The human interface device
may include a mouse-type device, a trackball, a joystick, a
stylus, or buttons configured to aid the clinician in identifying
the one or more regions of interest. However, as will be
appreciated, other human interface devices, such as, but not
limited to, a touch screen, may also be employed. Further-
more, in accordance with aspects of the present technique, the
user interface 34 may be configured to aid the clinician in
navigating through the images acquired by the medical imag-
ing system 22. Additionally, the user interface 34 may also be
configured to aid in manipulating and/or organizing the
acquired image data for display on the display 32 and will be
described in greater detail with reference to FIGS. 4-11.
[0031] Moreover, the position sensing device 18 may
include a position sensor transmitter (not shown in FIG. 1),
where the position sensor transmitter may be configured to
communicate positional information associated with the
position sensing device 18. More particularly, the position
sensor transmitter may be configured to communicate the
positional information associated with the position sensing
device 18 to a position sensor receiver 42. In one embodi-
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ment, the position sensor transmitter may be disposed on the
position sensing device 18. However, as will be appreciated,
the position sensor transmitter may be disposed at other loca-
tions.

[0032] With continuing reference to FIG. 1, in accordance
with exemplary aspects of the present technique, the user
interface 34 may include a volume angle button 36, a start
sweep button 37, a stop sweep button 38, a select start image
button 39, and a select end image button 40. These buttons
36-40 may be configured to aid the clinician in the acquisition
of image data based on the positional information of the
image acquisition device 14. The working of the buttons
36-40 will be described in greater detail with reference to
FIGS. 5-11.

[0033] As previously noted, the medical imaging system 22
may include an ultrasound imaging system. FIG. 2 is a b lock
diagram of an embodiment of the medical imaging system 22
of FIG. 1, where the medical imaging system 22 is shown as
including an ultrasound imaging system 22. Furthermore, the
ultrasound system 22 is shown as including the acquisition
subsystem 24 and the processing subsystem 26, as previously
described. The acquisition subsystem 24 may include a trans-
ducer assembly 54. In addition, the acquisition subsystem 24
includes transmit/receive (T/R) switching circuitry 56, a
transmitter 58, a receiver 60, and a beamformer 62. In one
embodiment, the transducer assembly 54 may be disposed in
the image acquisition device 14 (see FIG. 1). Also, in certain
embodiments, the transducer assembly 54 may include a
plurality of transducer elements (not shown) arranged in a
spaced relationship to form a transducer array, such as a
one-dimensional or two-dimensional transducer array, for
example. Additionally, the transducer assembly 54 may
include an interconnect structure (not shown) configured to
facilitate operatively coupling the transducer array to an
external device (not shown), such as, but not limited to, a
cable assembly or associated electronics. The interconnect
structure may be configured to couple the transducer array to
the T/R switching circuitry 56.

[0034] Theprocessing subsystem 26 includes a control pro-
cessor 64, a demodulator 66, an imaging mode processor 68,
a scan converter 70 and a display processor 72. The display
processor 72 is further coupled to a display monitor, such as
the display 32 (see FIG. 1), for displaying images. User
interface, such as the user interface 34 (see FIG. 1), interacts
with the control processor 64 and the display 32. The control
processor 64 may also be coupled to a remote connectivity
subsystem 74 including a web server 76 and a remote con-
nectivity interface 78. The processing subsystem 26 may be
further coupled to the data repository 30 (see FIG. 1) config-
ured to receive ultrasound image data, as previously noted
with reference to FIG. 1. The data repository 30 interacts with
an imaging workstation 80.

[0035] The aforementioned components may be dedicated
hardware elements such as circuit boards with digital signal
processors or may be software running on a general-purpose
computer or processor such as a commercial, off-the-shelf
personal computer (PC). The various components may be
combined or separated according to various embodiments of
the present technique. Thus, those skilled in the art will appre-
ciate that the present ultrasound imaging system 22 is pro-
vided by way of example, and the present techniques are in no
way limited by the specific system configuration.

[0036] In the acquisition subsystem 24, the transducer
assembly 54 is in contact with the patient 12 (see FIG. 1). The
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transducer assembly 54 is coupled to the transmit/receive
(T/R) switching circuitry 56. Also, the T/R switching cir-
cuitry 56 is in operative association with an output of the
transmitter 58 and an input of the receiver 60. The output of
the receiver 60 is an input to the beamformer 62. In addition,
the beamformer 62 is further coupled to an input of the trans-
mitter 58 and to an input of the demodulator 66. The beam-
former 62 is also operatively coupled to the control processor
64 as shown in FIG. 2.

[0037] In the processing subsystem 26, the output of
demodulator 66 is in operative association with an input of the
imaging mode processor 68. Additionally, the control proces-
sor 64 interfaces with the imaging mode processor 68, the
scan converter 70 and the display processor 72. An output of
the imaging mode processor 68 is coupled to an input of the
scan converter 70. Also, an output of the s can converter 70 is
operatively coupled to an input of the display processor 72.
The output of the display processor 72 is coupled to the
display 32.

[0038] The ultrasound system 22 transmits ultrasound
energy into the patient 12 and receives and processes back-
scattered ultrasound signals from the patient 12 to create and
display an image. To generate a transmitted beam of ultra-
sound energy, the control processor 64 sends command data
to the beamformer 62 to generate transmit parameters to
create a beam of a desired shape originating from a certain
point at the surface of the transducer assembly 54 at a desired
steering angle. The transmit parameters are sent from the
beamformer 62 to the transmitter 58. The transmitter 58 uses
the transmit parameters to properly encode transmit signals to
be sent to the transducer assembly 54 through the T/R switch-
ing circuitry 56. The transmit signals are set at certain levels
and phases with respect to each other and are provided to
individual transducer elements of the transducer assembly 54.
The transmit signals excite the transducer elements to emit
ultrasound waves with the same phase and level relationships.
Asaresult, a transmitted beam of ultrasound energy is formed
in the patient 12 along a scan line when the transducer assem-
bly 54 is acoustically coupled to the patient 12 by using, for
example, ultrasound gel. The process is known as electronic
scanning.

[0039] In one embodiment, the transducer assembly 54
may be a two-way transducer. When ultrasound waves are
transmitted into a patient 12, the ultrasound waves are back-
scattered off the tissue and blood samples within the patient
12. The transducer assembly 54 receives the backscattered
waves at different times, depending on the distance into the
tissue they return from and the angle with respect to the
surface of the transducer assembly 54 at which they return.
The transducer elements convert the ultrasound energy from
the backscattered waves into electrical signals.

[0040] The electrical signals are then routed through the
T/R switching circuitry 56 to the receiver 60. The receiver 60
amplifies and digitizes the received signals and provides other
functions such as gain compensation. The digitized received
signals corresponding to the backscattered waves received by
each transducer element at various times preserve the ampli-
tude and phase information of the backscattered waves.
[0041] The digitized signals are sent to the beamformer 62.
The control processor 64 sends command data to beamformer
62. The beamformer 62 uses the command data to form a
receive beam originating from a point on the surface of the
transducer assembly 54 at a steering angle typically corre-
sponding to the point and steering angle of the previous
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ultrasound beam transmitted along a scan line. The beam-
former 62 operates on the appropriate received signals by
performing time delaying and focusing, according to the
instructions of the command data from the control processor
64, to create received beam signals corresponding to sample
volumes along a scan line within the patient 12. The phase,
amplitude, and timing information of the received signals
from the various transducer elements are used to create the
received beam signals.

[0042] Thereceived beam signals are sent to the processing
subsystem 26. The demodulator 66 demodulates the received
beam signals to create pairs of I and Q demodulated data
values corresponding to sample volumes along the scan line.
Demodulation is accomplished by comparing the phase and
amplitude of the received beam signals to a reference fre-
quency. The I and Q demodulated data values preserve the
phase and amplitude information of the received signals.
[0043] The demodulated data is transferred to the imaging
mode processor 68. The imaging mode processor 68 uses
parameter estimation techniques to generate imaging param-
eter values from the demodulated data in scan sequence for-
mat. The imaging parameters may include parameters corre-
sponding to various possible imaging modes such as B-mode,
color velocity mode, spectral Doppler mode, and tissue veloc-
ity imaging mode, for example. The imaging parameter val-
ues are passed to the scan converter 70. The scan converter 70
processes the parameter data by performing a translation
from scan sequence format to display format. The translation
includes performing interpolation operations on the param-
eter data to create display pixel data in the display format.
[0044] The scan converted pixel data is sent to the display
processor 72 to perform any final spatial or temporal filtering
of the scan converted pixel data, to apply grayscale or color to
the scan converted pixel data, and to convert the digital pixel
data to analog data for display on the display 32. The user
interface 34 is coupled to the control processor 64 to allow a
user to interface with the ultrasound system 22 based on the
data displayed on the display 32.

[0045] FIG. 3 illustrates an enlarged view of the portion 20
(see FIG. 1) of the image acquisition device 14 (see F1G. 1).
In one embodiment, the position sensing device 18 (see FIG.
1) may be disposed substantially close to a distal end of the
image acquisition device 14, as depicted in FIG. 3. Further-
more, in the illustrated example, the image acquisition device
14 is shown as including a curvilinear probe face. It may be
noted that use of probes with other types of probe faces are
also contemplated in conjunction with the present technique.
Reference numeral 82 may be representative of a central
portion of the curvilinear probe face. Also, reference numeral
84 may be indicative of a first end of the curvilinear probe
face, while a second end of the curvilinear probe face may be
represented by reference numeral 86.

[0046] Turning no w to FIG. 4, a block diagram 90 of one
embodiment of the diagnostic system 10 of FIG. 1 is depicted.
As previously noted with reference to FIG. 1, the diagnostic
system 10 may be configured to facilitate acquisition of image
data based on positional information associated with the
image acquisition device 14 (see FIG. 1). Accordingly, the
system 10 may include the position sensing device 18 (see
FIG. 1), where the position sensing device 18 is configured to
aid in providing positional coordinates corresponding to the
current locations of the image acquisition device 14. In a
present example, the position sensing device 18 may include
a position sensor, as previously noted. Also, in one embodi-
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ment, the position sensing device 18 may be operatively
coupled to the image acquisition device 14. Further, the posi-
tion sensing device 18 may include a position sensor trans-
mitter 98 configured to facilitate transmission of the posi-
tional information of the image acquisition device 14 to a
position sensor receiver, such as the position sensor receiver
42 (see FIG. 1), for example. Although, in the present
example, the position sensing device 18 is shown as including
the position sensor transmitter 98, it may be noted that the
position sensor transmitter 98 may be separate from the posi-
tion sensing device 18.

[0047] Furthermore, in a presently contemplated embodi-
ment, the position sensing platform 28 (see FIG. 1) may
include a position sensor processing module 94 and an image
processing module 96. As illustrated in the example of FIG. 4,
the position sensor receiver 42 is operatively coupled with the
position sensor processing module 94. In one embodiment,
the position sensor receiver 42 may be configured to commu-
nicate positional information associated with the image
acquisition device 14 to the position sensor processing mod-
ule 94. The position sensor processing module 94 may in turn
be configured to utilize this positional information to aid in
the acquisition of image data based on the positional infor-
mation associated with the image acquisition device 14. More
particularly, the position sensor processing module 94 may be
configured to communicate the positional information to a
probe motor controller 102 in the image acquisition device
14, which in turn may be configured to aid the clinician in
steering the image acquisition device 14 to a desirable loca-
tion to facilitate acquisition of image data representative of
the anatomical region of interest. In other words, the clinician
may steer the image acquisition device 14 to a desirable
location, and image data, such as ultrasound image data 92,
may be acquired by the acquisition subsystem 24, for
example.

[0048] As noted hereinabove, the position sensing platform
28 may also include the image processing module 96. In one
embodiment, the image processing module 96 may be con-
figured to process the acquired image data, such a s the
ultrasound image data 92, based on the positional information
associated with the image acquisition device 14. For example,
the image processing module 96 may be configured to obtain
information regarding the position of the image acquisition
device 14 from the position sensor processing module 94, and
accordingly process the acquired image data 92 based on the
obtained positional information. Additionally, the image pro-
cessing module 96 may be configured to facilitate visualiza-
tion ofthe acquired image data on the display 32, for example.
[0049] In addition, the diagnostic system 10 may also
include the user interface 34. The user interface 34 may be
operatively coupled with the processing subsystem 26, where
the user interface 34 may be configured to facilitate acquisi-
tion of image data based on the positional information asso-
ciated with the image acquisition device 14. More particu-
larly, using the user interface 34, information associated with
a start of the volume sweep, an end of the volume sweep, and
the volume angle may be communicated to the position sens-
ing platform 28 to aid in the acquisition of image data
between the start and end of the volume sweep. The working
of the position sensing system 90 will be described in greater
detail with reference to FIGS. 5-11.

[0050] It may be noted t hat u se of the presently available
techniques typically entails the clinician selecting a volume
angle, which is then used to determine the sweep angle of the
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probe 14. Unfortunately, this determination of the sweep
angle of the probe 14 may lead to acquisition of an undesir-
able volume, thereby resulting in the clinician working with
an image volume that is larger than necessary or an image
volume that is smaller than a desired image volume. Conse-
quently, a different volume angle may have to be selected and
the scan may have to be repeated, thereby adversely affecting
the clinical workflow and causing patient discomfort.

[0051] Inaccordance with exemplary aspects of the present
technique, the diagnostic system 10 (see FIG. 1) may be
configured to allow the clinician to preview a first image and
asecond image in a volume sweep, thereby circumventing the
disadvantages associated with the currently available tech-
niques. In other words, by previewing the first and second
images in the volume sweep, uncertainty associated with an
acquired image volume may be removed. It may be noted that
the first image may be representative of a start image in the
volume sweep, while a “last image” or an “end image” in the
volume sweep may be represented by the second image. In
addition, positional information of the probe 14 associated
with the start image and the end image may be employed to
automatically compute a desirable volume angle, thereby
advantageously circumventing disadvantages associated
with the presently available techniques.

[0052] Referring now to FIG. 5, a front view of a portion of
the user interface 34 is illustrated. Reference numeral 112
may be representative of a controls portion of the user inter-
face 34, while reference numeral 36 may be indicative of a
volume angle button. The volume angle button 36 may be
configured to aid a user, such as the clinician, in selecting a
desirable volume angle for the acquisition of image data in a
current imaging session. More particularly, the volume angle
button 36 may be configured to facilitate the clinician in
identifying a desirable number of images. In other words, the
volume angle button 36 may be configured to aid the clinician
in identifying a desired number of 2D images for forming a
desirable three-dimensional (3D) image volume and/or a
four-dimensional (4D) image volume. For example, if the
clinician selects a volume angle of about 30 degrees, then the
imaging system 10 may be configured to facilitate the acqui-
sition of about 30 2D frames, where the acquired 2D images
may be employed to generate a 3D image volume. Addition-
ally, as will be appreciated, a range of volume angles may be
dependent upon an anatomical region of interest, an applica-
tion, or both. By way of example, if the anatomical region of
interest includes the abdomen, then the volume angle may be
in a range from about 18 degrees to about 75 degrees. Simi-
larly, the volume angle for vascular applications may be in a
range from about 4 degrees to about 29 degrees, while use of
the imaging system for endo-vaginal applications may call for
a volume angle in a range from about 6 degrees to about 90
degrees. Furthermore, neo-natal applications may allow a
volume angle in a range from about 6 degrees to about 90
degrees.

[0053] Further, reference numeral 37 may be representative
of a start sweep button, where the start sweep button 37 may
be configured to allow the clinician to initiate a volume
sweep, thereby triggering the acquisition of image data. In
other words, using the start sweep button 37, the clinician
may communicate to the imaging system 10 regarding the
starting of acquisition of image data. In a similar fashion, a
stop sweep button 38 may be configured to aid the clinician in
stopping or ending the volume sweep, thereby ending the
acquisition of image data. By selecting the stop sweep button
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38, the clinician may communicate the cessation of the cur-
rent acquisition of image data.

[0054] In accordance with further aspects of the present
technique, the user interface 34 may also include a select start
image button 39 and a select end image button 40. The select
start image button 39 may be configured to allow the clinician
to select the first desired image, such as a “‘start image” in the
volume sweep. As used herein, the term start image may be
used to represent a desired image that is a starting reference
point for the volume sweep. In a similar fashion, the select end
image button 40 may be configured to allow the clinician to
select a second desired image, such as an “end image” in the
volume sweep. As used herein, the term end image may be
representative of a desired image that is an ending reference
point for the volume sweep. The working of the volume angle
button 36, the start sweep button 37, the stop sweep button 38,
the select start image button 39, and the select end image
button 40 will be described in greater detail with reference to
FIGS. 7-11.

[0055] FIG. 6 illustrates a front view of a portion of the
display 32 (see FIG. 1). As noted hereinabove, employing the
select start image button 39 (see FIG. 5) and the select end
image button 40 (see FIG. 5), a first desired image (start
image) and a second desired image (last image or end image)
may be obtained. Accordingly, the display 32 may be config-
ured to aid in visualizing the first and second desired images.
Reference numeral 124 is representative of the first desired
image, while the second desired image may be represented by
reference numeral 126. Reference numeral 122 may be
indicative of a controls portion of the display 32.

[0056] As described hereinabove, presently available tech-
niques call for the selection of a volume angle by the clinician
prior to the acquisition of image data, where the volume angle
may be used to determine the sweep angle of the probe 14. As
previously noted, this determination of the sweep angle of the
probe 14 may disadvantageously lead to an undesirable vol-
ume, thereby resulting in the clinician working with an image
volume that is larger than necessary or an image volume that
is smaller than a desired image volume. Additionally, a dif-
ferent volume angle may have to be selected and the scan may
have to be repeated.

[0057] Inaccordance with exemplary aspects of the present
technique, the shortcomings associated with the presently
available techniques may be circumvented by acquiring
image data based on positional information associated with
the probe 14. Accordingly, a method of imaging based on
positional information of the probe 14 and a system for imag-
ing based on positional information of the probe 14 are pre-
sented.

[0058] The working of the diagnostic imaging system 10
(see FIG. 1), and more particularly the position sensing plat-
form 28 (see FIG. 1) may be better understood with reference
to the exemplary logic depicted in FIGS. 7-11. Referring now
to FIGS. 7A-7B, a flow chart of exemplary logic 130 for
imaging an anatomical region of interest based on positional
information associated with an image acquisition device,
such as the probe 14 (see FIG. 1) is illustrated. In accordance
with exemplary aspects of the present technique, amethod for
imaging based on positional information is presented.
[0059] The method starts at step 132 when the clinician
positions an image acquisition device, such as the probe 14
(see FIG. 1), on the patient 12 (see FIG. 1). More particularly,
the probe 14 may be positioned on an anatomical region of
interest. Consequently, the probe 14 is in contact with the
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patient 12 (see FIG. 1). It may be noted that although the
present example is described in terms of 3D imaging, the
present technique may also find application in 4D ultrasound
imaging. As will be appreciated, a 3D ultrasound imaging
system is configured to provide the clinician with a 3D image
of an anatomical region of interest in the patient 12. More
particularly, the probe in the 3D ultrasound imaging system is
configured to obtain a series of 2D images of the patient.
Subsequently, the 3D ultrasound imaging system processes
these images and presents the images as a 3D image. The
clinician may then manipulate the 3D image to obtain views
that may not be available using a 2D ultrasound imaging
system.

[0060] Further, as previously noted with reference to. FIG.
3, the probe 14 may include a curvilinear probe face, where
the curvilinear probe face includes the central position 82, the
firstend 84 and the second end 86. Accordingly, in the p resent
example, at step 132, the probe 14 may be positioned on the
patient 12 such that the central portion 82 of the probe 14 is in
contact with the patient 12. Also, as will be appreciated, while
the probe 14 is positioned in the central position an image
representative of the anatomical region of interest on the
patient 12 may be acquired via the probe 14 and displayed on
the display 32 (see F1G. 1) of the imaging system 22 (see FIG.
1). The clinician may then view this image to verify if the
image is representative of a desired image.

[0061] Subsequently. at step 134, the probe 14 may be
moved in a first direction until a first desired image is
obtained. Accordingly, the clinician may move the probe 14
in the first direction such that the probe 14 is tilted from the
central position 82 (see FIG. 3) towards the first end 84 (see
FIG. 3) of the probe 14 until the clinician views the first
desired image. As used herein, the term first desired image is
used to represent a desirable image representative of the ana-
tomical region of interest. In other words, the first desired
image may be representative of a desired ““start image”, where
the start image may be representative of a starting point in the
volume sweep. It may be noted that a position of the probe 14
at the starting point of the volume sweep may be referred to as
a “starting position” of the probe 14. Further, at step 134, the
clinician may then select that first desired image as a desired
start image. In one embodiment, the clinician may record the
first desired image as the start image via the select start image
button 39 (see FIG. 5), for example.

[0062] Once the clinician has selected the first desired
image, information associated with a current position of the
probe 14 may be recorded, at step 136. For example, the
position sensing device 18 (see FIG. 1) may be utilized to
record positional coordinates of the probe 14 associated with
the first desired image. This position may generally be
referred to as a “starting point” of a volume sweep. Also, the
start image may be visualized on a portion of the display 32
(see FIG. 6).

[0063] Furthermore, at step 138, following the recording of
the positional information of the probe 14 corresponding to
the first desired image, the clinician may tilt the probe 14 in a
second direction, where the second direction is in a direction
that is substantially opposite the first direction. In other
words, the clinician may tilt the probe 14 such that the probe
14 is moved towards the second end 86 (see FIG. 3) of the
probe 14. More particularly, the clinician may tilt the probe 14
in the second direction until a second desired image is
obtained. As used herein, the term second desired image is
used to represent another desirable image representative of
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the anatomical region of interest. In other words, the second
desired image may be representative of a desired “end
image”, where the “end image” may be representative of an
ending point in the volume sweep. It may be noted that a
position of the probe at the ending point in the volume sweep
may generally be referred to as an “ending position” of the
probe 14. Additionally, at step 138, the clinician may select
that second desired image as a desired end image. The clini-
cian may record the second desired image as the end image
via the select end image button 40 (see FIG. 5), in one
embodiment. Here again, the end image may be visualized on
a portion of the display 32 (see FIG. 6).

[0064] Moreover, at step 140, information associated with a
current position of the probe 14 may be recorded. For
example, the position sensing device 18 (see FIG. 1) may be
utilized to record positional coordinates of the probe 14 asso-
ciated with the second desired image. Also, this position may
generally be referred to as an “ending point” of a volume
sweep.

[0065] Consequent to steps 132-140, the first desired image
and the second desired image are obtained, where the first
desired image and the second desired image are respectively
representative of a “start image” and an “end image” for a
current volume sweep. More particularly, subsequent to steps
132-140, the starting point and the ending point of the current
volume sweep are obtained. Also, positional information of
the probe 14 at each of the positions corresponding to the first
desired image and the second desired image is recorded.

[0066] Subsequently, at step 142, a sweep angle for the
current volume sweep may be computed based on the posi-
tional information of the probe 14 recorded at steps 136 and
140. More particularly, information associated with the start-
ing position, the ending position and the central position 82
(see FIG. 3) of the probe 14 in the current volume sweep may
be used to automatically compute the sweep angle for the
volume sweep.

[0067] Once the sweep angle has been determined based on
the positional information of the probe 14, image data repre-
sentative of the anatomical region of interest may be obtained,
at step 144. In one embodiment, the clinician may trigger the
acquisition of image data. By way of example, the clinician
may initiate the acquisition of image data by selecting the
start sweep button 37 (see FIG. 5). In accordance with exem-
plary aspects of the present technique, image data may be
obtained between the starting point and the ending point in the
current volume sweep recorded at steps 136 and 140 respec-
tively. Accordingly, the probe 14 may be returned to the
central position 82. The probe 14 may then be moved in the
first direction towards the starting point of the volume sweep
determined at step 136.

[0068] As previously described with reference to FIG. 4,
the position sensor processing module 94 (see FIG. 4) may be
configured to obtain the positional information of the probe
14 recorded at step 136 and step 140. Once the acquisition of
image data is triggered, the position sensor processing mod-
ule 94 may be configured to communicate the positional
information associated with the starting point and the ending
point of the probe 14 to the probe motor controller 102 (see
FIG. 4). In one embodiment, the probe motor controller 102
may then be configured to facilitate automatically moving the
probe 14 to the starting point of the volume sweep. Alterna-
tively, the clinician may manually move the probe 14 to the
starting position.
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[0069] Additionally, image data may then be acquired as
the probe 14 is swept from the starting point towards the
ending point of the image volume. As will be appreciated,
incremental angles in the volume sweep may be specified by
the clinician prior to the acquisition of image data. Alterna-
tively, the imaging system 22 may be configured to provide
default settings of the incremental angles based on the ana-
tomical region of interest. Accordingly, the probe 14 may be
incrementally swept from the starting point through the end-
ing point thereby acquiring a plurality of intermediate images
between the start image and the end image. Once the end
image is obtained, the current volume sweep may be stopped.
In one embodiment, the clinician may end the current volume
sweep by selecting the stop sweep button 38 (see F1G. 5).
[0070] Consequent to the acquisition step 144, image data
146 representative of the anatomical region of interest may be
obtained. Further, at step 148, following the acquisition of
image data 146, the image data 146 may be subject to one or
more processing steps to facilitate reconstruction of the
image data 146 to generate an image representative of the
anatomical region of interest. The reconstructed image may
include a 3D image, in certain embodiments. Moreover, the
reconstructed image may then be displayed on the display 32,
for example. Additionally, the reconstructed image may also
be stored for further use.

[0071] By implementing the diagnostic imaging system 10
and method of imaging as described hereinabove, a desired
image volume may be obtained as the image volume is
acquired between the start image and the end image selected
by the clinician, thereby enhancing the efficiency and speed
of the imaging process. More particularly, the method of
imaging allows the clinician to preview the start and end
images ahead of the scan, thereby ensuring acquisition of a
desirable image volume. Also, it may be noted that no image
data 1s acquired during the preview process. In addition, the
sweep angle is automatically determined based on the posi-
tional information associated with the probe 14. Moreover,
patient discomfort may be substantially reduced as the system
has prior knowledge of the desired image volume and hence
the patient breath hold time may be substantially reduced.
[0072] Furthermore, as previously noted, the presently
available techniques typically entail the selection of a volume
angle by the clinician, where the selected volume angle is
used to compute the sweep angle of the probe 14. This deter-
mination may disadvantageously lead to the acquisition of an
undesirable image volume, and may necessitate one or more
repeat scans, thereby causing discomfort to the patient 12
and/or a laborious, time-consuming process. Also, based on
the computed sweep angle, the currently available techniques
typically sweep the probe 14 (see FIG. 1) symmetrically
about the central position 82 (see FIG. 3) of the probe 14. For
example, if the computed sweep angle is about 40 degrees,
then the current techniques are configured to sweep the probe
14 symmetrically about the central position 82 of the probe
14. In other words, the probe may be swept 20 degrees
towards the first end 84 (see FIG. 3) of the probe 14 and 20
degrees towards the second end 86 (see FIG. 3) of the probe
14. This symmetrical sweep of the probe 14 in presently
available techniques may disadvantageously lead to the
acquisition of an undesirable image volume and/or omission
of a desirable image volume.

[0073] However, in accordance with aspects of the present
technique, the sweep angle is computed based on positional
information associated with the probe 14, thereby advanta-
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geously facilitating acquisition of a desired image volume
and circumventing the shortcomings of the currently avail-
able techniques. In addition, in the present technique, the
probe 14 may also be configured to be swept in an asymmetri-
cal fashion about the central position 82 of the probe 14. For
example, using the present technique, based on the start and
end images selected by the clinician, if the computed sweep
angle is about 40 degrees, the probe 14 may be configured to
be swept towards the first end 84 of the probe 14 by about 30
degrees, and by about 10 degrees towards the second end 86
of the probe 14. This asymmetric sweep of the probe 14 about
the central position 82 of the probe 14 advantageously facili-
tates acquisition of a desirable image volume that has been
selected by the clinician.

[0074] Itmay also be noted that, in accordance with further
aspects of the present technique, if the imaging session
includes a 4D scan, positional information obtained via the
position sensing device 18 (see FIG. 1) may also be used to
notify the clinician if the probe 14 (see FIG. 1) is positioned
outside an anatomical region of interest currently being inves-
tigated.

[0075] The method of imaging based on positional infor-
mation of the probe depicted in 132-148 (see FIGS. 7A-7B)
may be better understood with reference to FIGS. 8-9. In the
example illustrated in FIGS. 8-9, the method of imaging
based on positional information of the probe 14 is depicted.

[0076] Turning now to FIG. 8, a diagrammatic illustration
150 of the probe 14 (see FIG. 1) is illustrated. An image slice
acquired by the probe 14 may be generally represented by
reference numeral 152. More particularly, reference numeral
152 may be representative of an image acquired by the probe
14 while positioned in the central position 82 (see FIG. 3) of
the probe 14. Also, the reference numeral 154 may generally
be representative of a line along the central position 82 of the
probe 14. Further, reference numeral 156 may be indicative of
a first direction of moving the probe 14. More particularly, the
first direction 156 is representative of a direction of moving
the probe 14 from the central position 82 towards the first end
84 (see FIG. 3) of the probe 14. In a similar fashion, a second
direction of moving the probe 14 may generally be repre-
sented by reference numeral 158. More particularly, the sec-
ond direction 158 is representative of a direction of moving
the probe 14 from the central position 82 towards the second
end 86 (see FIG. 3) of the probe 14.

[0077] Referring now to FIG. 9, adiagrammatic illustration
160 of the method of imaging based on the positional infor-
mation associated with the probe 14 (see FIG. 1) isillustrated.
As previously described with reference to FIGS. 7A-7B, the
probe 14 may be positioned on the patient 12 (see FIG. 1) to
facilitate imaging an anatomical region of interest. More par-
ticularly, the probe 14 may be positioned on the patient 12
such that the central portion 82 (see FIG. 3) of the probe 14 is
in contact with the patient 12. Further, the image 152 (see
FIG. 8) may be visualized on the display 32 (see FIG. 1). In
accordance with exemplary aspects of the present technique,
the probe 14 may be moved in the first direction 156 such that
the probe 14 is moved from the central position 82 towards the
first end 84 (see FIG. 3) of the probe 14. As the probe 14 is
moved in the first direction 156, the clinician may visualize
corresponding images of the anatomical region of interest on
the display 32. Once the clinician identifies an image as the
first desired image, the clinician may communicate the selec-
tion of an image as the first desired image to the imaging
system 22 (see FIG. 1). In the present example, the clinician
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may choose the first desired image by selecting the select start
image button 39 (see FIG. 5). In the example illustrated in
FIG. 9, reference numeral 162 may be representative of the
first desired image or the start image. Further, the start image
may be visualized on a portion of the display 32 (see FIG. 6).
[0078] Also, positional information of the probe 14 associ-
ated with the start image may be recorded as the first position
or starting position of the probe 14 in the volume sweep.
Information corresponding to the starting position of the
probe 14 may be obtained via use of the position sensing
device 18 (see FIG. 1). More particularly, the position sensing
transmitter 98 (see F1G. 4) may be employed to communicate
the starting position information to the position sensor
receiver 42 (see FIG. 4). The position sensor receiver 42 may
then communicate the received positional information to the
position sensing platform 28 (see FIG. 1), and more particu-
larly to the position sensor processing module 94 (see FIG. 4).
[0079] Subsequent to the identification and selection of the
start image and the recordation of the starting position of the
probe 14, the probe 14 may be moved in the second direction
158. In other words, the probe 14 may be moved in the second
direction 158 from the starting point towards the second end
86 of the probe 14. More particularly, the probe 14 may be
moved in the second direction 158 until a second desired
image is obtained. Here again, as the probe 14 is moved in the
second direction 158, the clinician may visualize correspond-
ing images of the anatomical region of interest on the display
32. The clinician may then identify an image as the second
desired image. Further, in one embodiment, the clinician may
communicate the selection of an image as the second desired
image to the imaging system 22 (see FIG. 1) by selecting the
select end image button 40 (see FIG. 5). Also, in the present
example, reference numeral 164 may be representative of the
second desired image or the end image. The end image 164
may be visualized on a portion of the display 32 (see FIG. 1),
as previously noted.

[0080] Moreover, positional information of the probe 14
associated with the end image may be recorded as the second
position or ending position of the probe 14 in the volume
sweep. Forexample, information corresponding to the ending
position of the probe 14 may be obtained via use of the
position sensing device 18. Here again, the position sensing
transmitter 98 (see F1G. 4) may be employed to communicate
the ending position in formation to the position sensor
receiver 42 (see FIG. 4). The position sensor receiver 42 may
then communicate the received positional information to the
position sensing platform 28, and more particularly to the
position sensor processing module 94.

[0081] Subsequent to the acquisition of the start image 162
and the end image 164 and the corresponding starting posi-
tion and ending position of the probe 14 in the current volume
sweep, a sweep angle for the probe 14 may be computed. As
previously noted, the sweep angle may be automatically com-
puted based on the information associated with the starting
and ending positions of the probe 14 in the current volume
sweep. In one embodiment, the position sensor processing
module 94 may be configured to aid in the automatic compu-
tation of the sweep angle for the probe 14 based on the
positional information associated with the starting position
and ending position of the probe 14.

[0082] The computed sweep angle may then be communi-
cated to the probe 14. More particularly, the position sensor
processing module 94 may be configured to facilitate the
communication of the computed sweep angle and positional
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information associated with the starting and ending positions
of the probe 14 to the probe motor controller 102 (see FIG. 4),
in one embodiment.

[0083] Once the acquisition of image data is initiated, by
the clinician for example, the probe motor controller 102 may
be configured to move the probe 14 to the previously deter-
mined starting position. As previously noted, the acquisition
of image data may be triggered by selecting the start s weep
button 37 (see F1G. 5). Furthermore, as will be appreciated, at
the starting position, the first desired image or the start image
162 may be obtained. In addition, the probe motor controller
102 may be configured to automatically sweep the probe 14
between the predetermined starting position and the ending
position. In one embodiment, the probe 14 may be swept
between the starting and ending positions in incremental
steps, where the incremental steps may be selected by the
clinician or may be determined by the imaging system 22
based on the anatomical region of interest. Image data repre-
sentative of the anatomical region of interest at each incre-
mental step may be acquired beginning at the starting position
of the probe 14 until the previously determined ending posi-
tion of the probe 14 is reached. In other words, a plurality of
images may be obtained at each incremental step of probe 14
between the previously determined start and end images.
Reference numeral 166 may be representative of intermediate
images obtained between the start image 162 and the end
image 164. Also, the anatomical region of interest may gen-
erally be represented by reference numeral 168.

[0084] Theplurality ofimages 162,164, 166 so obtained by
sweeping the probe 14 between the starting point and ending
point of the probe 14 may then be processed to reconstruct an
image representative of the anatomical region of interest. In
the present example, the plurality of images 162, 164, 166
may be reconstructed to generate a 3D image representative
of the anatomical region of interest.

[0085] Inaccordance with exemplary aspects of the present
technique, another method for imaging based on positional
information is presented. FIGS. 10A-10B are representative
of a flow chart of another exemplary logic 170 for imaging an
anatomical region of interest based on positional information
associated with an image acquisition device, such as the
probe 14 (see FIG. 1).

[0086] The method starts at step 172 when the clinician
positions an image acquisition device, such as the probe 14
(see FIG. 1), on the patient 12 (see FIG. 1). In addition, the
clinician may start the sweep of the probe 14. For example, in
one embodiment, the sweep of the probe 14 may be started
from the first end 84 (see FI1G. 3 or FIG. 8) and continued
towards the second end 86 (see FIG. 3 or FIG. 8) of the probe
14. Alternatively, in another embodiment, the sweep of the
probe 14 may begin at the second end 86 and continued
towards the first end 84 of the probe 14.

[0087] Inaccordancewithaspects of the present technique,
as the sweep is initiated from the first end 84 towards the
second end 86, a first desired image indicative of a “start
image” may be selected, at step 174. For example, as the
probe is s wept starting at the first end 84 of the probe, the
clinician while viewing the images on the display 32 (see FIG.
1) may select an image as the start image. Information asso-
ciated with the probe position during the start image may also
be recorded as depicted in step 176. This position of the probe
14 may be indicative of a first position or a “starting position”
of the probe 14. Also, the start image may be displayed on a
first portion of the display, as depicted in FIG. 6.
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[0088] Subsequently. as indicated by step 178, the sweep of
the probe 14 may be continued after the selection of the start
image and the recordation of the starting position of the probe
14. Further, at step 180, a second desired image may then be
selected as an “end image” for the volume sweep. Here again,
as the probe 14 is swept towards the second end 86 of the
probe 14, the clinician may select a second desired image as
the end image. In addition, information associated with the
probe position during the end image may also be recorded as
depicted in step 182. This position of the probe 14 may be
indicative of a second position or a “ending position” of the
probe 14. Also, the end image may be displayed on a second
portion of the display, as depicted in FIG. 6. It may be noted
that in the present example, image data representative of the
anatomical region of interest is acquired as the probe 14 is
swept from the starting point to the ending point in the current
volume sweep.

[0089] Subsequent to steps 172-182, as the probe 14 is
swept between the first end 84 of the probe 14 and the ending
point of the volume sweep, image data 184 representative of
the anatomical region of interest may be obtained. The image
data 184 so acquired may include image data corresponding
to probe positions starting at the first end 84 of the probe 14
and ending at the ending point 86 of the probe 14. More
particularly, as the probe 14 is incrementally swept from the
first end 84 of the probe 14 through the ending point 86, a
plurality of images may be obtained.

[0090] Subsequently. at step 186, a desired image data set
corresponding to image data between the starting position
and the ending position of the probe 14 may be selected. In
other words, the desired image data set so selected at step 186
may be configured to include image data corresponding to the
start image, the end image and intermediate images therebe-
tween. The desired image data set may generally be repre-
sented by reference numeral 188. Further, at step 190, the
desired image data set 188 may then be subject to one or more
processing steps to reconstruct the desired image data set 188
to generate an image representative of the anatomical region
of interest. This reconstructed image may then be visualized
on the display 32, for example. Additionally, the recon-
structed image may also be stored for further use.

[0091] In one embodiment, the reconstructed images may
be stored in the data repository 30 (see FIG. 1). In certain
embodiments, the data repository 30 may include a local
database. Alternatively, these images may be stored in an
archival site, a database, or an optical data storage article. For
example, the reconstructed images may be stored in the opti-
cal data storage article. It may be noted that the optical data
storage article may be an optical storage medium, such as a
compactdisc (CD), adigital versatile disc (DVD), multi-layer
structures, such as DVD-5 or DVD-9, multi-sided structures,
suchas DVD-10or DVD-18, ahigh definition digital versatile
disc (HD-DVD), a Blu-ray disc, a near field optical storage
disc, a holographic storage medium, or another like volumet-
ric optical storage medium, such as, for example, two-photon
or multi-photon absorption storage format. Furthermore,
these reconstructed images may be stored locally on the
medical imaging system 22 (see FIG. 1).

[0092] Inaccordance with exemplary aspects of the present
technique, yet another method for imaging based on posi-
tional information is presented. Referring now to FIGS. 11A-
11B, a flow chart of yet another exemplary logic 200 for
imaging an anatomical region of interest based on positional
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information associated with an image acquisition device,
such as the probe 14 (see FIG. 1) is depicted.

[0093] The method starts at step 202, where acquisition
parameters associated with a current imaging session may be
selected. The acquisition parameters may include a volume
angle, a sweep angle, quality, depth, or region of interest, for
example. Once the acquisition parameters are selected, the
imaging system 22 (see FIG. 1) may be configured to provide
the clinician with a first image and a second image, where the
first image and the second image are obtained based on the
selected acquisition parameters, at step 204. Further. the first
image so obtained may be representative of a start image of
the volume sweep, while the second image may be represen-
tative of an “end image” of the volume sweep. For example,
following the selection of the volume angle by the clinician,
the imaging system 22 may be configured to provide a first
image and a second image that are generated by the imaging
system 22 based on the selected volume angle. More particu-
larly, if the clinician selects a volume angle of about 30
degrees, the imaging system 22 (see FIG. 1) may be config-
ured to move the probe 14 (see FIG. 1) from the central
position 82 (see FIG. 3) of the probe 14 in the first direction
156 (see FIG. 8) towards the first end 84 (see FIG. 3) to a
position that is about 15 degrees in the first direction 156. The
first image at this position of the probe 14 may be obtained as
the start image of the volume sweep. Also, positional coordi-
nates of the probe 14 associated with the start image may be
obtained and recorded as a “starting point™ of the volume
sweep. As previously noted, the starting point of the volume
sweep may be indicative of a starting position of the probe 14
in the current volume sweep.

[0094] With continuing reference to step 204, subse-
quently, the probe 14 may be moved in the second direction
158 (see FIG. 8) towards the second end 86 (see FIG. 3) of the
probe 14 to a position that is about 15 degrees in the second
direction 158. The second image at this position of the probe
14 may be obtained as the “end image” of the volume sweep.
Here again, positional coordinates of the probe 14 associated
with the end image may be obtained and recorded as an
“ending point” of the volume sweep. The ending point of the
volume sweep may be representative of an ending position of
the probe 14, as previously described. The imaging system 22
may then be configured to display the start image and the end
image on the display 32 (see FIG. 6).

[0095] Inaccordance withaspects of the present technique,
if desired start and end images are not visualized, the clinician
may change the volume angle. In other words, if the start and
end images are not representative of desirable images, the
clinician may appropriately change the volume angle. First
and second images based on the updated volume angle may
then be obtained to serve as the updated start and end images
respectively. Also. in accordance with further aspects of the
present technique, the first and second images may also be
updated based on any revisions of other acquisition param-
eters. Accordingly, a check may be carried out at step 206 to
verify if one or more acquisition parameters have been
changed. Ifa change in one or more acquisition parameters is
detected, then updated first and second images may be
obtained based on the updated acquisition parameters, as
indicated by step 208.

[0096] Subsequently, information associated with the start-
ing position and the ending position of the probe 14 may be
obtained at step 210. Also, at step 212, image data may be
acquired between the starting point and the ending point
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recorded at step 210. In other words, the probe 14 may be
moved to the starting position of the probe 14 and image data
may be acquired as the probe 14 is swept from the starting
position to the ending position of the probe 14. Reference
numeral 214 may be representative of the acquired image
data. This acquired image data 214 may then be reconstructed
to generate an image volume representative of the anatomical
region of interest, at step 216. However, at decision block 206,
if no change in the acquisition parameters is detected, steps
210-216 may be carried out.

[0097] As will be appreciated by those of ordinary skill in
the art, the foregoing example, demonstrations, and process
steps may be implemented by suitable code on a processor-
based system, such as a general-purpose or special-purpose
computer. [t should also be noted that different implementa-
tions of the present technique may perform some or all of the
steps described herein in different orders or substantially
concurrently, that is, in parallel. Furthermore, the functions
may be implemented in a variety of programming languages,
including but not limited to C++ or Java. Such code, as will be
appreciated by those of ordinary skill in the art, may be stored
or adapted for storage on one or more tangible, machine
readable media, such as on memory chips, local or remote
hard disks, optical disks (that is, CDs or DVDs), or other
media, which may be accessed by a processor-based system
to execute the stored code. Note that the tangible media may
comprise paper or another suitable medium upon which the
instructions are printed. For instance, the instructions can be
electronically captured via optical scanning of the paper or
other medium, then compiled, interpreted or otherwise pro-
cessed in a suitable manner if necessary, and then stored in a
computer memory.

[0098] The method of imaging based on positional infor-
mation associated with the image acquisition device and the
system for imaging described hereinabove simplify proce-
dural workflow for imaging an anatomical region of interest
in the patient and enhance the speed of procedural time taken
to image the anatomical region of interest in the patient.
Further, the method allows the clinician to preview the start
image and the end image in the volume sweep, thereby facili-
tating acquisition of only a desirable volume of interest. Fur-
thermore, the method involves previewing the start and end
images of the image volume, without acquiring the volume.
Consequently, only the desired amount of image data may be
collected, thereby reducing the amount of image data
acquired and enhancing system response. Furthermore, as the
method of imaging entails acquisition of only a desirable
volume of interest, patient breath hold time is reduced,
thereby enhancing patient comfort and reducing breathing
artifacts. In addition, for treatment monitoring studies, posi-
tion sensor data may be used to reproduce substantially simi-
lar volume images.

[0099] While only certain features of the invention have
been illustrated and described herein, many modifications
and changes will occur to those skilled in the art. It 1s, there-
fore, to be understood that the appended claims are intended
to cover all such modifications and changes as fall within the
true spirit of the invention.

1. A method for imaging based on a position of an image
acquisition device, the method comprising:
obtaining a first desired image data set representative of a
first desired image, wherein the first desired image data
set is acquired at a first position of the image acquisition
device;
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recording positional information corresponding to the first

position of the image acquisition device;

obtaining a second desired image data set representative of

a second desired image, wherein the second desired
image data set is acquired at a second position of the
image acquisition device;

recording positional information corresponding to the sec-

ond position of the image acquisition device; and
acquiring image data between the first position and the
second position of the image acquisition device.

2. The method of claim 1, wherein obtaining the first
desired image data set comprises moving the image acquisi-
tion device in a first direction to facilitate acquisition of the
first desired image data set.

3. The method of claim 2, wherein obtaining the second
desired image set comprises moving the image acquisition
device in a second direction to facilitate acquisition of the
second desired image data set, wherein the second direction is
opposite the first direction.

4. The method of claim 1, wherein the image acquisition
device comprises a probe, wherein the probe comprises an
imaging catheter, an endoscope, a laparoscope, a surgical
probe, an external probe, or a probe adapted for interventional
procedures.

5. The method of claim 1, wherein the first position of the
image acquisition device is a starting point ofa volume sweep
ofthe image acquisition device, and the second position of the
image acquisition device is an ending point of the volume
sweep of the image acquisition device.

6. The method of claim 1, further comprising positioning
the image acquisition device on an anatomical region of inter-
est on a patient.

7. The method of claim 1, further comprising displaying
the first desired image and the second desired image on a
display.

8. The method of claim 1, wherein acquiring image data
between the first position and the second position of the image
acquisition device comprises:

steering the image acquisition device to the first position;

acquiring image data starting at the first position of the

image acquisition device; and

continuing acquisition of image data until the second posi-

tion of the image acquisition device.
9. The method of claim 8, further comprising reconstruct-
ing the acquired image data to generate a user-viewable rep-
resentation of the acquired image data.
10. The method of claim 1, further comprising selecting
acquisition parameters.
11. The method of claim 10, further comprising sensing
changes in the acquisition parameters.
12. The method of claim 11, further comprising generating
an updated first desired image and an updated second desired
image based on the changed acquisition parameters.
13. A method for imaging based on a position of an image
acquisition device, the method comprising:
selecting acquisition parameters;
obtaining a first desired image and a second desired image
based on the selected acquisition parameters; and

recording afirst position and a second position of the image
acquisition device, wherein the first position of the
image acquisition device is associated with the first
desired image and the second position of the image
acquisition device is associated with the second desired
image; and
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acquiring image data between the first position and the
second position of the image acquisition device.

14. The method of claim 13, further comprising sensing

changes in the acquisition parameters.
15. The method of claim 14, further comprising generating
an updated first desired image and an updated second desired
image based on the changed acquisition parameters.
16. A computer readable medium comprising one or more
tangible media, wherein the one or more tangible media com-
prise:
code adapted to obtain a first desired image data set repre-
sentative of a first desired image, wherein the first
desired image data set is acquired at a first position of an
image acquisition device;
code adapted to record positional information correspond-
ing to the first position of the image acquisition device;
code adapted to obtain a second desired image data set
representative of a second desired image, wherein the
second desired image data set is acquired at a second
position of the image acquisition device;
code adapted to record positional information correspond-
ing to the second position of the image acquisition
device; and
code adapted to acquire image data between the first posi-
tion and the second position of the image acquisition
device.
17. The computer readable medium, as recited in claim 16,
wherein the code adapted to acquire image data between the
first position and the second position of the image acquisition
device comprises:
code adapted to steer the image acquisition device to the
first position;
code adapted to acquire image data starting at the first
position of the image acquisition device; and
code adapted to continue acquisition of image datauntil the
second position of the image acquisition device.
18. The computer readable medium, as recited in claim 16,
further comprising code adapted to reconstruct the acquired
image data to generate a user-viewable representation of the
acquired image data.
19. The computer readable medium, as recited in claim 16,
further comprising code adapted to select acquisition param-
eters.
20. A position sensing system, comprising:
a position sensing platform configured to facilitate acqui-
sition of image data based on a first position and a second
position of an image acquisition device, wherein the
position sensing platform is configured to:
obtain a first desired image data set representative of a
first desired image, wherein the first desired image
data set is acquired at the first position of the image
acquisition device;

record positional information corresponding to the first
position of the image acquisition device;

obtain a second desired image data set representative of
a second desired image, wherein the second desired
image data set is acquired at the second position ofthe
image acquisition device;

record positional information corresponding to the sec-
ond position of the image acquisition device; and

acquire image data between the first position and the
second position of the image acquisition device.

21. The system of claim 20, further configured to generate
a user-viewable representation of the acquired image data.
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22. A system for acquiring image data based on a position
of an image acquisition device, the system comprising:
an image acquisition device configured to acquire image
data representative of an anatomical region of interest;
a position sensing device in operative association with the
image acquisition device and configured to provide
positional information associated with the image acqui-
sition device;
an imaging system in operative association with the image
acquisition device and comprising:
an acquisition subsystem configured to acquire image
data, wherein the image data is representative of the
anatomical region of interest; and
aprocessing subsystem in operative association with the
acquisition subsystem and comprising a position
sensing platform configured to facilitate moving the
image acquisition device to at least a first desirable
position and a second desirable position based on the
acquired image data and positions of the image acqui-
sition device.
23. The system of claim 22, wherein the imaging system
comprises an ultrasound imaging system.
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24. The system of claim 22, wherein the position sensing
platform is further configured to:
obtain a first desired image data set representative of a first
desired image, wherein the first desired image data set is
acquired at the first desirable position of'an image acqui-
sition device;
record positional information corresponding to the first
desirable position of the image acquisition device;
obtain a second desired image data set representative of a
second desired image, wherein the second desired image
data setis acquired at the second desirable position of the
image acquisition device;
record positional information corresponding to the second
desirable position of the image acquisition device; and
acquire image data between the first desirable position and
the second desirable position of the image acquisition
device.
25. The system of claim 22, wherein the position sensing
device comprises a position sensor configured to provide
location information of the image acquisition device.
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