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Method and apparatus for determining a subject's orientation.

A method for determining a subject’s orientation includes receiving, at an imaging system, an input that

indicates an orientation of a subject being imaged, automatically determining the orientation of the subject
using a feature recognition system, comparing the received input to the automatically determined
orientation, and generating an image, the image including orientation indicia based on the comparison.
An object orientation recognition system and an imaging system are also described herein.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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METHOD AND APPARATUS FOR DETERMINING A
SUBJECT’S ORIENTATION

BACKGROUND OF THE INVENTION

[0001] This subject matter disclosed herein relates generally to imaging systems,
and more particularly, to a method and apparatus for determining an orientation of a subject
using an imaging system.

[0002] Medical imaging systems are used in different applications to image
different regions or areas (e.g., different organs) of a patient. For example, a computed
tomography (CT) imaging system may be utilized to generate images of a patient’s bones or
organs. In operation, an operator manually enters information that is utilized to perform a
scan of the patient. Such information may include, for example, the patient’'s name, the
patient’s sex, and various scan protocols that define the radiation dosage to be delivered to
the patient during the scan.

[0003] Additionally, the operator manually enters the patient's orientation. The
patient’s orientation indicates the position of the patient on the imaging table, for example,
whether the patient is being positioned face up, face down, etc. during the imaging
procedure. The patient’s orientation, as entered by the operator, is then printed on at least
one of the reconstructed images to enable a physician to perform a medical diagnosis. The
orientation information printed on the image enables a physician to generally identify the
locations of various organs and other items of interest such as, or example, a lesion. The
orientation information may include a left indicator and a right indicator printed on the image.
The left and right indicators generally refer to the left and right side of the images,
respectively. Accordingly, when the patient is being imaged in the supine position, the left
lung is expected to appear on the left side of the image and the right lung is expected to
appear on the right side of the image.

[0004] However, the operator may inadvertently enter an incorrect patient
orientation into the imaging system. For example, the operator may enter information that
indicates that the patient is being imaged head first in the prone position when in fact the
patient is in the supine position. In this case, the left lung would appear on the right side of
the image and the right lung would appear on the left side of the image. While it should be
appreciated that physicians have the medical skills to determine that the generated image
reflects a different orientation than the orientation information printed on the image, the
incorrect orientation information may still result in the physician spending additional time to
perform the diagnosis. More specifically, the physician may have to first determine the

correct orientation of the image and then perform the diagnosis. As a result, incorrect
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orientation information entered by the operator may result in an increased time to perform

the diagnosis and in some cases may cause the physician to render an incorrect diagnosis.

BRIEF DESCRIPTION OF THE INVENTION

[0005] In one embodiment, a method for imaging a subject is provided. The
method includes receiving, at an imaging system, an input that indicates an orientation of a
subject being imaged, automatically determining the orientation of the subject using a
feature recognition system, comparing the received input to the automatically determined
orientation, and generating an image, the image including orientation indicia based on the
comparison.

[0006] In another embodiment, an object orientation recognition system (OORS) is
provided. The OORS includes at least one feature recognition device, and an object
orientation recognition module (OORM) configured to receive a user input that indicates an
orientation of a subject being imaged, receive an input from the feature recognition device
that indicates the orientation of the subject, compare the user input to the input received
from the feature recognition device, and generate an image, the image including orientation
indicia based on the comparison.

[0007] In a further embodiment, an imaging system for generating an image of a
subject is provided. The imaging system includes an object orientation recognition system
(OORS). The OORS includes at least one feature recognition device, and an object
orientation recognition module (OORM) configured to receive a user input that indicates an
orientation of a subject being imaged, receive an input from the feature recognition device
that indicates the orientation of the subject, compare the user input to the input received
from the feature recognition device, and generate an image, the image including orientation

indicia based on the comparison.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figure 1 is a pictorial view of an exemplary multi-modality imaging system
formed in accordance with various embodiments.

[0009] Figure 2 is a flowchart illustrating an exemplary method for determining a
subject’s orientation in accordance with various embodiments.

[0010] Figure 3 is a side view of a subject positioned in an exemplary orientation in
accordance with various embodiments.

[0011] Figure 4 is a side view of a subject positioned in another exemplary
orientation in accordance with various embodiments.

[0012] Figure 5 is an exemplary image that may be generated in accordance with

various embodiments.
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[0013] Figure 6 is another exemplary image that may be generated in accordance
with various embodiments.

[0014] Figure 7 is still another exemplary image that may be generated in
accordance with various embodiments.

[0015] Figure 8 is a block schematic diagram of one modality unit that forms part of

the system illustrated in Figure 1.

DETAILED DESCRIPTION OF THE INVENTION

[0016] The foregoing summary, as well as the following detailed description of
various embodiments, will be better understood when read in conjunction with the appended
drawings. To the extent that the figures illustrate diagrams of the functional blocks of the
various embodiments, the functional blocks are not necessarily indicative of the division
between hardware circuitry. Thus, for example, one or more of the functional blocks (e.g.,
processors or memories) may be implemented in a single piece of hardware (e.g., a general
purpose signal processor or a block of random access memory, hard disk, or the like) or
multiple pieces of hardware. Similarly, the programs may be stand alone programs, may be
incorporated as subroutines in an operating system, may be functions in an installed
software package, and the like. It should be understood that the various embodiments are
not limited to the arrangements and instrumentality shown in the drawings.

[0017] Figure 1 is a pictorial view of an exemplary imaging system 10 that is formed
in accordance with various embodiments. Although various embodiments are described in
the context of an exemplary dual modality imaging system that includes a computed
tomography (CT) imaging system and a positron emission tomography (PET) imaging
system, it should be understood that other imaging systems capable of performing the
functions described herein are contemplated as being used.

[0018] Referring to Figure 1, the multi-modality imaging system 10 is illustrated,
and includes a first modality unit 12 and a second modality unit 14. The two modality units,
12 and 14, enable the imaging system 10 to scan a subject 16 in a first modality using the
first modality unit 12 and to scan the subject 16 in a second modality using the second
modality unit 14. The imaging system 10 allows for multiple scans in different modalities to
facilitate an increased diagnostic capability over single modality systems. In one
embodiment, the multi-modality imaging system 10 is a CT/PET imaging system 10.
Optionally, modalities other than CT and PET are employed with the imaging system 10.
For example, the imaging system 10 may be a standalone CT imaging system, a standalone
PET imaging system, a magnetic resonance imaging (MRI) system, an ultrasound imaging
system, an X-ray imaging system, and/or a single photon emission computed tomography

(SPECT) imaging system, and combinations thereof, among others.
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[0019] The first modality unit 12, e.g. the CT imaging system, includes a gantry 20
that has an x-ray source 22 that projects a beam of x-rays toward a detector array 24 on the
opposite side of the gantry 20. The detector array 24 includes a plurality of detector
elements (not shown), that are arranged in rows and channels that together sense the
projected x-rays that pass through an object, such as the subject 16. The imaging system
10 also includes a computer 30 that receives the projection data from the detector array 24
and processes the projection data to reconstruct an image of the subject 16. In operation,
operator supplied commands and parameters are used by the computer 30 to provide
control signals and information to reposition a motorized table 32. More specifically, the
motorized table 32 is utilized to move the subject into and out of the gantry 20. Particularly,
the table 32 moves at least a portion of the subject 16 through a gantry opening 34 into a
gantry bore 36.

[0020] The imaging system 10 also includes an object orientation recognition
system (OORS) 50 that is configured to determine an orientation of an object, such as the
subject 16, prior to and/or while the subject 16 is disposed within the imaging system 10.
The OORS 50 includes at least one digital camera. In the exemplary embodiment, the
OORS 50 includes a plurality of digital cameras. For example, the OORS 50 may include a
first digital camera 60 that is coupled to a first side 62 of the gantry 20 and a second digital
camera 64 that is coupled to an opposing second side 66 of the gantry 20. In the exemplary
embodiment, the first side 62 represents an entry point for the subject 16 entering the bore
36 and the camera 60 is configured to acquire an image of the subject 16 prior to the subject
16 moving through the gantry opening 34 into the gantry bore 36. Moreover, the camera 64
is located on the second side 66 and may be configured to acquire an image of the subject
16 while the subject 16 is positioned within the gantry bore 36. Optionally, the second side
66 of the gantry 20 may represent an entry point for the subject 16 entering the bore 36 and
the camera 64 is therefore configured to acquire an image of the subject 16 prior to the
subject 16 moving through the gantry opening 34 into the gantry bore 36. Moreover, the
camera 60 may be configured to acquire an image of the subject 16 while the subject 16 is
positioned within the gantry bore 36.

[0021] Accordingly, and in the exemplary embodiment, the OORS 50 includes at
least two cameras, one camera to image the subject 16 entering the bore 36 and a second
camera to image the subject 16 while the subject 16 is positioned within the bore 36. The
OORS 50 may also include a camera 70 that is mounted on a wall 72 and a camera 74 that
is mounted on an opposing wall 74. In operation, the camera 70 may be configured to
acquire an image of the subject 16 entering the bore 36 and the camera 74 may be
configured to acquire an image of the subject 16 while the subject 16 is disposed within the

bore 36. In a further embodiment, the OORS 50 may include a camera 80 that is mounted
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on a ceiling 82 and a camera 84 that is also mounted on the ceiling 82. In operation, the
camera 80 may be configured to acquire an image of the subject 16 entering the bore 36
and the camera 84 may be configured to acquire an image of the subject 16 while the
subject 16 is disposed within the bore 36. In still another embodiment, the OORS 50 may
include a camera 90 that is mounted on a floor 92 and a camera 94 that is also mounted on
the floor 92. In operation, the camera 90 may be configured to acquire an image of the
subject 16 entering the bore 36 and the camera 94 may be configured to acquire an image
of the subject 16 while the subject 16 is disposed within the bore 36. It should be realized
that any combination and configuration of the cameras described herein may be utilized to
acquire an image of the subject 16 either entering the bore 36 or while the subject 16 is
positioned within the bore 36.

[0022] The cameras 70, 74, 80, 84, 90, and 94 may be embodied as either a
camera that is configured to acquire a single digital image or a streaming video camera that
is configured to acquire and store thousands of images of the subject 16. More specifically,
the cameras described herein are configured to acquire and store an image of the subject
16. The stored image may then be transmitted and stored in a remote computer, such as for
example, the computer 30. Thus, various embodiments provide at least one camera that is
configured to acquire a still image or a moving image. For example, at least one of the
cameras may be configured to acquire a plurality of two-dimensional (2D) images. The 2D
images may then be combined to form a three-dimensional (3D) image of the subject 16.
Moreover, at least one of the cameras may be configured to acquire a plurality of 2D images
over a predetermined time period, e.g., a streaming video of the subject. In the exemplary
embodiment, the images acquired by the cameras are utilized by the OORS 50 to perform in
accordance with various embodiments described herein.

[0023] Moreover, it should be realized that the cameras described herein may also
be utilized to perform a positive identification of a patient. For example, a picture of the
patient may be acquired using any of the cameras described herein. The picture of the
patient may then be placed in the patient’s record for the examination.

[0024] Additionally, the cameras described herein may be embodied as infrared
camera sensors, x-ray detection sensors or cameras, and the like. For example, assume
that at least one of the cameras described herein is embodied as an x-ray detector. In
operation, a scout scan of the patient may be performed before the axial/helical diagnosis
scan. The information acquired from the x-ray detector may then be utilized to determine
the patient’s orientation. Thus, the information acquired from the x-ray detector may then be
utilized to query the operator prior to the operator performing the diagnosis scan. It should
be realized that conventional imaging systems may be modified to utilize the x-ray detector

information to determine the patient’s orientation.
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[0025] The OORS 50 also includes an object orientation recognition module
(OORM) 100. The OORM 100 is configured to automatically determine a position of the
subject 16 while the subject 16 is positioned on the table 32. In the exemplary embodiment,
the OORM 100 is configured to receive the images generated by the cameras 70, 74, 80,
84, 90, and 94 to automatically determine an orientation of the subject 16. The OORM 100
may be implemented as a piece of hardware that is installed in the computer 30. Optionally,
the OORM 100 may be implemented as a set of instructions that are installed on the
computer 30. The set of instructions may be stand alone programs, may be incorporated as
subroutines in an operating system installed on the computer 30, may be functions in an
installed software package on the computer 30, and the like. It should be understood that
the various embodiments are not limited to the arrangements and instrumentality shown in
the drawings.

[0026] Figure 2 is a flowchart of an exemplary method 200 for determining a
subject’s orientation. The method 200 may be embodied as a set of instructions that are
stored on the computer 30 and implemented using the OORM 100, for example. In various
embodiments, the method 200 determines the orientation of the subject 16 and generates a
visual indication when the subject 16 is not in the same orientation as the orientation
manually entered by the operator.

[0027] At 202, a subject is positioned on an imaging table. For example, the
subject 16 may be positioned on the imaging table 32 of the imaging system 10. The
subject may be positioned in the supine position in which the subject is lying on his/her back.
The subject 16 may be positioned in a prone position where the subject is laying on his/her
stomach. The subject 16 may be positioned in a side position in which the subject is lying
on one side or the other. The subject 16 may positioned in a head first position, also
referred to as a superior position, wherein the subject’s head is positioned to enter the bore
36 prior to the subject’s feet. The subject 16 may also be positioned in an inferior position
wherein the subject’s feet are positioned to enter the bore 36 prior to the subject’s head. It
should be realized that the above positions are also referred to herein as subject
orientations. As such, the orientation represents the physical position of the subject while
disposed on the table 32 and the physical position of the subject with respect to the imaging
system itself.

[0028] It should also be realized that the above described subject orientations are
exemplary and that the subject being imaged may be placed in other orientations that are
not described herein. For example, the operator may request that the subject 16 lie in a
supine/superior position on the imaging table 32, wherein the subject 16 is positioned face
up with the head being positioned to enter the gantry prior to the feet as shown in Figure 3.

Optionally, the operator may request that the subject 16 lie in a supine/inferior position
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wherein the subject 16 is positioned face up with the feet being positioned to enter the
gantry prior to the head as shown in Figure 4. Optionally, the subject 16 may be placed in a
prone/superior position, a prone/inferior position, or any other positions, for example, in
other imaging systems, the subject 16 may be in a inclined, reclined or seated position.

[0029] Referring again to Figure 2, at 204, an input is received that indicates an
orientation of the subject 16 on the table 32. In the exemplary embodiment, the input is
manually entered by the operator into the computer 30 and should represent the subject’s
orientation on the table 32. For example, the operator may manually enter orientation
information that represents the orientation of the subject 16 as shown in Figure 3 or may
manually enter orientation information that represents the orientation of the subject 16 as
shown in Figure 4.

[0030] In another embodiment, the method 100 may be implemented without
receiving the manual input for the operator. More specifically, the OORM 100 may be
configured to automatically determine the orientation of the subject 16 using the feature
recognition algorithm. The operator may then be prompted to confirm the results generated
by the OORM 100. The results of the automatic determination may then be used to
generate an image of the subject 16, the image including indicia indicating the orientation of
the subject 16.

[0031] At 206, and in the exemplary embodiment, a scout scan of the subject 16 is
performed. More specifically, the subject 16 is moved into the bore of the imaging system
10. A low dose scan of the subject 16 is then performed. More specifically, the scout scan,
which may be either a lateral or anterior/posterior (A/P) scout scan, is performed to generate
a scout image, which is generally a low resolution image of the subject 16. The scout scan
image is then utilized to identify anatomical regions or landmarks within the subject to refine
the locations to be imaged during the full imaging procedure. Optionally, the scout scan is
not acquired at step 206. Rather, the method 200 proceeds from step 204 directly to step
208.

[0032] At 208, the orientation of the subject is automatically determined. In the
exemplary embodiment, the orientation of the subject is automatically determined using the
OORS 50. It should be realized that although the exemplary embodiment is described using
the camera 60, any of the cameras described herein may be utilized to implement the
method 200. In operation, the camera 60 acquires at least one image 102 of the subject 16
disposed on the table 32 as shown in Figure 1. In the exemplary embodiment, the image
102 is acquired prior to the subject 16 being positioned within the bore 36 of the imaging
system 10. Accordingly, the image 102 is preferably acquired while the subject 16 is located
externally from the imaging system 10, e.g. outside the bore 36. Optionally, the camera 60

may acquire a plurality of images 102, e.g., a streaming video of the subject 16.
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[0033] In operation, the OORM 100 operates as a feature recognition system that
utilizes a feature recognition algorithm to automatically determine the orientation of the
subject 16 using the image 102 received from, for example, the camera 60. Accordingly, in
one embodiment, the image 102 is of the subject’s face and the OORM 100 is configured to
automatically perform a facial recognition analysis to determine whether the subject 16 is in
a supine position or a prone position and whether the subject 16 is in a superior position or
an inferior position. For example, the feature recognition algorithm may attempt to identify a
nose, mouth, eyes, etc. of the subject 16. Optionally, the feature recognition algorithm may
compare the features acquired in the digital image to a database of known features. Based
on this comparison, the feature recognition algorithm may the output the results, or
orientation of the subject, based on the comparison.

[0034] In another embodiment, the image 102 is of the subject's feet and the
OORM 100 is configured to automatically perform a feet recognition analysis to determine
whether the subject 16 is in a supine position or a prone position and whether the subject 16
is in a superior position or an inferior position. In other embodiments, images of other
features of the subject 16 may be utilized to determine the orientation of the subject 16. For
example, images of the subject's hands, etc. may be used to a data points for the feature
recognition analysis. In the exemplary embodiment, the OORM 100 is embodied as a set of
instructions that are installed on the computer 30. In operation, the image 102 acquired by
the camera 60 is transmitted to the OORM 100 for analysis. Additionally, the input
generated at step 202 is also input to the OORM 100 for analysis.

[0035] At step 210, the manual orientation information entered by the operator at
step 202 is compared to the automatic feature recognition results generated at step 208.
More specifically, the OORM 100 automatically analyzes the image 102 to determine the
orientation of the subject 16. The OORM 100 then compares the automatically determined
orientation to the orientation that was previously manually input by the operator at step 202.

[0036] For example, in one embodiment, assume that the subject 16 is positioned
by the operator in a supine/superior position as shown in Figure 3. Moreover, assume that
the operator manual enters information into the imaging system 10 that indicates that the
subject 16 is positioned in the supine/superior position. Further, assume that the picture 250
shown in Figure 5 is received by the OORM 100 from the camera 60. Accordingly, when the
feature recognition analysis is performed on the picture 250, the OORM 100 may
automatically determine that the subject 16 is positioned in the supine/superior position
based on the indication that the subject's eyes, ears, nose, and/or mouth are visible in the
picture 250 and in the upright position. Thus, the subject’s is being inserted head first into
the bore 36. The results of the OORM 100, e.g. that the subject 16 is in the supine/superior

orientation, are then compared to the manual orientation input received from the operator,
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e.g. that the subject 16 is in the supine/superior orientation. In this embodiment, because
the results of the automatic feature analysis are the same as the manual input received from
the operator, the method proceeds to step 212.

[0037] As another example, assume that the subject 16 is positioned by the
operator in a supine/superior position as shown in Figure 3. Moreover, assume that the
operator manual enters information into the imaging system 10 that indicates that the
subject 16 is actually positioned in the supine/inferior position as shown in Figure 4. Further
assume that picture 252 shown in Figure 6 received by the OORM 100 from the camera 60.
Accordingly, when the feature recognition analysis is performed on the picture 252, the
OORM 100 may automatically determine that the subject 16 is positioned in the
supine/inferior orientation based on the indication that the subject’s eyes, ears, nose, and/or
mouth are visible in the picture 250 and in an upside down position. Thus, the subject’s is
being inserted feet first into the bore 36.

[0038] . The results of the OORM 100, that the subject 16 is in the supine/inferior
orientation, are then compared to the manual orientation input received from the operator,
namely that the subject 16 is in the supine/superior orientation. In this embodiment,
because the results of the automatic feature analysis are different than the manual input
received from the operator, an indication is generated, at step 212, to inform the operator
that the results of the automatically determined orientation generated at step 208 are
different than the manual input received at step 202. In one embodiment, a visual indication
260, shown in Figure 8, is generated. The visual indication 260 may be embodied as a light
or as text on an imaging system display 332. Optionally, the indication may be an audio
indication 262, also shown in Figure 1, that is generated by the imaging system 10.

[0039] In one embodiment, the visual or audio indications, 260 or 262, are utilized
to prompt the operator to input another orientation at step 202. The method then repeats
steps 204-210 until the input at step 202 is the same as the output from step 208. In
another embodiment, the OORM 100 is configured to automatically change the orientation
information of the subject 16. More specifically, the OORM 100 automatically changes
information that reflects the manual input received at step 202 to reflect the results of the
automatic orientation determined at step 208. It should be realized that the orientation
information entered by the operator, the orientation information generated by the OORM
100, and the various pictures generated by the cameras, may each be displayed on a
display device.

[0040] At 214, the subject 16 is scanned to generate an image 254 shown in Figure
7. The image 254 of the subject 16 includes orientation indicia 270. In the exemplary
embodiment, the orientation indicia 270 are based on the comparison performed as step

208. More specifically, the orientation indicia provide a visual indication of the orientation of
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the subject 16 on the image 254. The orientation indicia 270 may be embodied as a set of
letters, such as “L” and “R” which represent the left side of the image and the right side of
the image, respectively. It should be realized that the left and right sides of the image 270 is
determined using the orientation information automatically determined at step 208. For
example, assuming that the orientation of the subject 16 is supine/superior, then the letter L
is placed on the left side of the image 254 and the letter R is placed on the right side of the
image 254 as shown in Figure 7. Optionally, if at step 208, it is automatically determined
that the subject 16 is in the prone/superior position, then the letter L is placed on the right
side of the image 254 and the letter R is placed on the left side of the image 254. The
physician may then utilize the indicia 270 as a reference for the orientation of the subject
during the scanning procedure and to perform a medical diagnosis based on this orientation.

[0041] Described herein is a system 10 that is configured to automatically
determine an orientation of a subject being imaged. The system includes one or more
cameras positioned on the CT gantry, or positioned in other locations in such a way that the
subject’s face is within the image field-of-view of the camera. In operation, the camera
collects data on a subject’s feature, such as the face, and using facial feature identification
algorithms, identifies the face as right-side-up, or inverted, for example. The information
collected by the camera and analyzed by a feature recognition module, may be used to
either augment the operator’s orientation information, or as substitute for the operator’s
orientation information.

[0042] A technical effect of at least one embodiment described herein is to
automatically determine an orientation of a subject being imaged and based on the
automatic determination to generate an image that includes orientation indicia that reflects
the automatic determination. Various embodiments also improve the ability of a physician to
perform a medical diagnosis in a reduced amount of time with increased accuracy.

[0043] Figure 8 is a block schematic diagram of a portion of the multi-modality
imaging system 10 shown in Figure 1. In the exemplary embodiment, as discussed above,
the multi-modality imaging system 10 includes the first modality 12, i.e. the CT imaging
system. The CT imaging system 12 includes the gantry 20, the x-ray source 22, the detector
array 24, the computer 30, the table 32, and the OORS 50. The OORS 50 includes at least
one camera 60 which is coupled to the OORM 100.

[0044] The detector 24 includes a plurality of detector elements 310. Each
detector element 310 produces an electrical signal, or output, that represents the intensity of
an impinging X-ray beam and hence allows estimation of the attenuation of the beam as it
passes through the subject 16. During a scan to acquire the x-ray projection data, the
gantry 20 and the components mounted thereon rotate about a center of rotation 312.

Figure 8 shows only a single row of detector elements 310 (i.e., a detector row). However,
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the multislice detector array 24 includes a plurality of parallel detector rows of detector
elements 310 such that projection data corresponding to a plurality of slices can be acquired
simultaneously during a scan.

[0045] Rotation of the gantry 20 and the operation of the x-ray source 22 are
governed by a control mechanism 314. The control mechanism 314 includes an x-ray
controller 320 that provides power and timing signals to the x-ray source 22 and a gantry
motor controller 322 that controls the rotational speed and position of the gantry 20. A data
acquisition system (DAS) 324 in the control mechanism 314 samples analog data from
detector elements 310 and converts the data to digital signals for subsequent processing.
For example, the subsequent processing may include utilizing the OORS 50 to automatically
determine an orientation of the subject 16 and to allow indicia to be provided on the image.
An image reconstructor 326 receives the sampled and digitized x-ray data from the DAS 324
and performs high-speed image reconstruction. The reconstructed images are input to the
computer 30 that stores the image in a storage device 328. Optionally, the computer 30
may receive the sampled and digitized x-ray data from the DAS 324 and perform various
methods described herein using the OORS 50. The computer 30 also receives commands
and scanning parameters from an operator via a console 330 that has a keyboard. The
various commands may include, for example, the manual input from an operator that
denotes the orientation of the subject 16 positioned on the table 32. An associated visual
display unit 332 allows the operator to observe the reconstructed image and other data from
computer.

[0046] The operator supplied commands and parameters are used by the computer
30 to provide control signals and information to the DAS 324, the x-ray controller 320 and
the gantry motor controller 322. In addition, the computer 30 operates a table motor
controller 334 that controls the motorized table 32 to position the subject 16 in the gantry 20.
Particularly, the table 32 moves at least a portion of the subject 16 through the gantry
opening 34 as shown in Figure 1.

[0047] Referring again to Figure 8, in one embodiment, the computer 30 includes a
device 340, for example, a floppy disk drive, CD-ROM drive, DVD drive, magnetic optical
disk (MOD) device, or any other digital device including a network connecting device such as
an Ethernet device for reading instructions and/or data from a computer-readable medium
342, such as a floppy disk, a CD-ROM, a DVD or an other digital source such as a network
or the Internet, as well as yet to be developed digital means. In another embodiment, the
computer 30 executes instructions stored in firmware (not shown). The computer 30 is
programmed to perform functions described herein, and as used herein, the term computer
is not limited to just those integrated circuits referred to in the art as computers, but broadly

refers to computers, processors, microcontrollers, microcomputers, programmable logic
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controllers, application specific integrated circuits, and other programmable circuits, and
these terms are used interchangeably herein.

[0048] Inthe exemplary embodiment, the x-ray source 22 and the detector array 24
are rotated with the gantry 20 within the imaging plane and around the subject 16 to be
imaged such that the angle at which an x-ray beam344 intersects the subject 16 constantly
changes. A group of x-ray attenuation measurements, i.e., projection data, from the
detector array 24 at one gantry angle is referred to as a "view". A "scan" of the subject 16
comprises a set of views made at different gantry angles, or view angles, during one
revolution of the x-ray source 22 and the detector 24. In a CT scan, the projection data is
processed to reconstruct an image that corresponds to a two dimensional slice taken
through the subject 16.

[0049] Exemplary embodiments of a multi-modality imaging system are described
above in detail. The multi-modality imaging system components illustrated are not limited to
the specific embodiments described herein, but rather, components of each multi-modality
imaging system may be utilized independently and separately from other components
described herein. For example, the multi-modality imaging system components described
above may also be used in combination with other imaging systems.

[0050] As used herein, the term “computer” may include any processor-based or
microprocessor-based system including systems using microcontrollers, reduced instruction
set computers (RISC), application specific integrated circuits (ASICs), logic circuits, and any
other circuit or processor capable of executing the functions described herein. The above
examples are exemplary only, and are thus not intended to limit in any way the definition
and/or meaning of the term “computer”. The computer or processor executes a set of
instructions that are stored in one or more storage elements, in order to process input data.
The storage elements may also store data or other information as desired or needed. The
storage element may be in the form of an information source or a physical memory element
within a processing machine.

[0051] The set of instructions may include various commands that instruct the
computer or processor as a processing machine to perform specific operations such as the
methods and processes of the various embodiments of the invention. The set of instructions
may be in the form of a software program. The software may be in various forms such as
system software or application software or which may be a non-transitory computer readable
medium. Further, the software may be in the form of a collection of separate programs, a
program module within a larger program or a portion of a program module. The software
also may include modular programming in the form of object-oriented programming. The

processing of input data by the processing machine may be in response to user commands,
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or in response to results of previous processing, or in response to a request made by
another processing machine.

[0052] As used herein, an element or step recited in the singular and proceeded
with the word "a" or "an" should be understood as not excluding plural of said elements or
steps, unless such exclusion is explicitly stated. Furthermore, references to "one
embodiment" of the present invention are not intended to be interpreted as excluding the
existence of additional embodiments that also incorporate the recited features. Moreover,
unless explicitly stated to the contrary, embodiments "comprising" or "having" an element or
a plurality of elements having a particular property may include additional elements not
having that property.

[0053] Also as used herein, the phrase "reconstructing an image" is not intended to
exclude embodiments of the present invention in which data representing an image is
generated, but a viewable image is not. Therefore, as used herein the term "image" broadly
refers to both viewable images and data representing a viewable image. However, many
embodiments generate, or are configured to generate, at least one viewable image.

[0054] As used herein, the terms “software” and “firmware” are interchangeable,
and include any computer program stored in memory for execution by a computer, including
RAM memory, ROM memory, EPROM memory, EEPROM memory, and non-volatile RAM
(NVRAM) memory. The above memory types are exemplary only, and are thus not limiting
as to the types of memory usable for storage of a computer program.

[0055] Itis to be understood that the above description is intended to be illustrative,
and not restrictive. For example, the above-described embodiments (and/or aspects
thereof) may be used in combination with each other. In addition, many modifications may
be made to adapt a particular situation or material to the teachings of the invention without
departing from its scope. While the dimensions and types of materials described herein are
intended to define the parameters of the invention, they are by no means limiting and are
exemplary embodiments. Many other embodiments will be apparent to those of skill in the
art upon reviewing the above description. The scope of the invention should, therefore, be
determined with reference to the appended claims, along with the full scope of equivalents
to which such claims are entitled. In the appended claims, the terms "including" and "in
which" are used as the plain-English equivalents of the respective terms "comprising" and
"wherein." Moreover, in the following claims, the terms "first," "second," and "third," etc. are
used merely as labels, and are not intended to impose numerical requirements on their
objects. Further, the limitations of the following claims are not written in means-plus-function
format and are not intended to be interpreted based on 35 U.S.C. § 112, sixth paragraph,
unless and until such claim limitations expressly use the phrase “means for’ followed by a

statement of function void of further structure.
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[0056] This written description uses examples to disclose the various embodiments
of the invention, including the best mode, and also to enable any person skilled in the art to
practice the various embodiments of the invention, including making and using any devices
or systems and performing any incorporated methods. The patentable scope of the various
embodiments of the invention is defined by the claims, and may include other examples that
occur to those skilled in the art. Such other examples are intended to be within the scope of
the claims if the examples have structural elements that do not differ from the literal
language of the claims, or if the examples include equivalent structural elements with

insubstantial differences from the literal languages of the claims.
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CONCLUSIES

1. Een objectoriéntatiecherkenningssysteem (OORS) (50) omvattende:

ten minste een kenmerkherkenningsinrichting (60) en

een objectoriéntatieherkenningsmodule (OORM) (100) ingericht om:

gebruikersinvoer te ontvangen die een oriéntatie aangeeft van een onderwerp dat wordt
afgebeeld;

een invoer te ontvangen van de kenmerkherkenningsinrichting die de oriéntatie van het
onderwerp aangeeft;

de gebruikersinvoer te vergelijken met de invoer ontvangen van de
kenmerkherkenningsinrichting, en

een beeld (254) te genereren, waarbij het beeld oriéntatie-indicaties omvat (270) gebaseerd
op de vergelijking.

2. Het OORS (50) volgens conclusie 1, waarbij de ten minste ene
kenmerkherkenningsinrichting (60) een digitale camera gekoppeld aan een buitenopperviak
van een hijsbalk (20) omvat.

3. Het OORS (50) volgens conclusie 1, waarbij de OORM (100) verder geprogrammeerd is
om een operator aan te sporen om een tweede, verschillende, oriéntatie in te voeren op basis
van de vergelijking.

4. Het OORS (50) volgens conclusie 1, waarbij de oriéntatie-indicaties (270) de automatisch
bepaald oriéntatie voorstellen.

5. Het OORS (50) van conclusie 1, waarbij de OORM (100) verder geprogrammeerd is om te
bepalen of het onderwerp in een rugligging, een buikligging, een hoofd-eerst positie of een
voeten-eerst positie is.

6. Het OORS (50) volgens conclusie 1, waarbij de kenmerkherkenningsinrichting (60) een
gezichtsherkenningsinrichting omvat, en waarbij de OORM (100) verder geprogrammeerd is
om de gezichtsherkenningsinrichting te gebruiken om automatisch de oriéntatie van het
onderwerp te bepalen.

7. Het OORS (50) volgens conclusie 1, waarbij de kenmerkherkenningsinrichting (60) een
gezichtsherkenningsinrichting omvat die gekoppeld is met een buitenopperviak van het
afbeeldingssysteem, waarbij de OORM (100) verder geprogrammeerd is om de
gezichtsherkenningsinrichting te gebruiken om automatisch de oriéntatie van het onderwerp
te bepalen voordat het onderwerp verplaatst wordt in het afbeeldingssysteem.

8. Een afbeeldingssysteem (10) voor het genereren van een beeld van een onderwerp,
genoemd afbeeldingssysteem omvattende:

een objectoriéntatieherkenningssysteem (OORS) (50) omvattende:

een digitale camera (60) gekoppeld aan een hijsbalk (20) van het afbeeldingssysteem en

een objectoriéntatieherkenningmodule (OORM) (100) ingericht om:
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gebruikersinvoer te ontvangen die een oriéntatie aangeeft van een onderwerp dat wordt
afgebeeld;

een invoer te ontvangen van de digitale camera die de oriéntatie van het onderwerp aangeeft;
de gebruikersinvoer te vergelijken met de invoer ontvangen van de digitale camera, en

een beeld (254) te genereren, waarbij het beeld oriéntatie-indicaties omvat (270) gebaseerd
op de vergelijking.

9. Het afbeeldingssysteem (10) volgens conclusie 8, waarbij de OORM (100) verder
geprogrammeerd is om automatisch de oriéntatie van het onderwerp te bepalen na een
verkenningsscan.

10. Het afbeeldingssysteem (10) volgens conclusie 8, waarbij de CORM (100) verder
geprogrammeerd is om een operator aan te sporen om een tweede, verschillende, oriéntatie
in te voeren op basis van de vergelijking.

11. Het afbeeldingsstelsel (10) volgens conclusie 8, waarbij de oriéntatie-indicaties (270) de
automatisch bepaald oriéntatie voorstellen.

12. De imaging-systeem (10) van conclusie 8, waarbij de OORM (100) verder
geprogrammeerd is om te bepalen of het onderwerp in een rugligging, een buikligging, een

hoofd-eerst positie of een voeten-eerst positie is.
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SCHRIFTELIJKE OPINIE AANVRAAGNUMMER

(APARTE BLADZIJDE) NL2009366
Re ltem V
1 Reference is made to the following documents:
D1 US 2007/030957 A1 (POMMI DORIS [DE])) 8 februari 2007

(2007-02-08)

D2 DE 10 2010 007654 A1 (SIEMENS AG [DE]) 11 augustus 2011
(2011-08-11)

D3 US 6 055 326 A (CHANG CHUNG-FU [US] ET AL) 25 april 2000
(2000-04-25)

D4 US 2010/129005 A1 (TAO XIAODONG [US] ET AL) 27 mei 2010
(2010-05-27)

2 The present application does not meet the criteria of patentability, because
the subject-matter of claim 1 is not new.

2.1 Regarding independent claim 1: document D1 describes:
Een objectoriéntatieherkenningssysteem (x-ray device, Fig.1) omvattende:

ten minste een kenmerkherkenningsinrichting (computer 42, Fig.4, par.
[0055]), en

een objectoriéntatieherkenningsmodule (computer 42, Fig.4, par.[0055]) inge-
richt om:

gebruikersinvoer te ontvangen die een oriéntatie aangeeft van een onderwerp
dat wordt afgebeeld (H, F, A, P, R, L, par.[0056]; line 44 for the body direction
left and a line 45, par.[0063]);

een invoer te ontvangen van de kenmerkherkenningsinrichting die de oriénta-
tie van het onderwerp aangeeft (prior automatic detection of body directions,
par.[0066]; "patient orientation", par.[0065);

de gebruikersinvoer te vergelijken met de invoer ontvangen van de kenmerk-
herkenningsinrichting (implicit, Fig.6), en

een beeld te genereren, waarbij het beeld oriéntatie-indicaties (arrow 51, 52,
par.[0065], Fig.6) omvat gebaseerd op de vergelijking.

Therefore, claim 1 is not new.

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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(APARTE BLADZIJDE) NL2009366

2.1.1 Claim 1 is not restricted to medical imaging systems. In the light of the de-
scription, the search was restricted to medical imaging devices. However it
would seem that devices outside the realm of medical imaging would be no-
velty destroying. For example, a mobile device with a compas app would have
the same technical features as claim 1 (gebruiksinvoer: holding the device; in-
voer: GPS; beeld: compas needle)

2.1.2 Devices for automatic detection of a patient's orientation are well known in the
art, see: D2, par.[0005], [0016]; D3: col.5, 1.11-1.17; D4: par.[0023]

The difference between these and the device of claim 1 is that no user input is
necessary. Both inventions are directed to solving the same technical problem
of lowering the amount of work for the operator (D2, par.[0002], [0003], D3:
col.2, 1.1-1.4). A features that leads to a disadvantage (the physician spending
additional time for the input) compared to the prior art is not suitable for the in-
ventive step.

Therefore, claim 1 is not inventive.

2.2 Regarding the dependent claims: the additional subject-matter of these claims
does not seem to be inventive:

claim 2, 8, camera: digital camera 18, D1, par.[0046], Fig.1
claim 3-5, 9-12, orientation: D1, par.[0056]

claim 6, 7, facial recognition: Gesichtserkennung, D2, par.[0015]

Re Item VII

3 Although not formulated as such, claim 8 is dependent on claim 1.

Form NL237-3 (separate sheet) (July 2006) (sheet 2)
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