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RADIATION CONTROL AND MINIMIZATION
SYSTEM AND METHOD

PRIORITY CLAIMS/RELATED APPLICATIONS

[0001] This application claims the benefit under 35 USC
119(e) to U.S. Provisional Patent Application Ser. No.
61/453,540 filed on Mar. 16, 2011 and entitled “Radiation
Control and Minimization System and Method”, the entirety
of which is incorporated herein by reference.

FIELD

[0002] Thedisclosurerelates generally to radiation systems
(whether for industrial, security, therapeutic use or imaging)
and in particular to systems to minimize the radiation to
which a patient, a person, an object or an operator is exposed.

BACKGROUND

[0003] Devices and system that generate various forms of
radiation/ionizing energy are used for various therapeutic/
treatment, diagnostic or imaging purposes. For example, vari-
ous forms of radiation/ionizing energy may be used to inspect
an object (such as in airports scanning systems, different
security setups, manufacturing and process control) or
inspect a patient (such asin a clinic or a hospital, e.g. Cath lab,
where a surgeon/therapist operates an X Ray or CT system.)

[0004] The medical imaging industry for example is
heavily focused on reducing the radiation dose in diagnostic
and treatment procedure that include hardware and software
modification and operator room procedures. See Miller D L,
Balter S, Schueler B A, Wagner L K, Strauss K J, Vano E.
“Clinical radiation management for fluoroscopically guided
interventional procedures”, Radiology. November 2010; 257
(2):321-332. The reporting of radiation dose is one of the QA
measurements that are required by Medicare. Furthermore,
the Food and Drug Administration in their 2010 “White
paper” called for significant reduction of the “unnecessary
radiation”. FDA, “White Paper: Initiative to Reduce Unnec-
essary Radiation Exposure from Medical Imaging. In:
Administration CfDaRHUSFaD, ed. 2010.

[0005] There are two main components that can reduce
radiation exposure. The first component is the technical
improvements of the x-ray equipment, such as investment in
better filtering, collimators, acquisition equipment and image
analysis. The other component is the way the operator uses
the radiation, which includes the length of exposure, distance
from the source to the patient and proper collimation. See
Miller D L, Balter S, Schueler B A, Wagner L K, Strauss K J,
Vano E. “Clinical radiation management for fluoroscopically
guided interventional procedures”, Radiology. November
2010; 257(2):321-332 and Arthur W R, Dhawan J, Norell M
S, Hunter A J, Clark A L, “Does cardiologist- or radiographer-
operated fluoroscopy and image acquisition influence opti-
mization of patient radiation exposure during routine coro-
nary angiography?”, Br J Radiol. September 2002; 75(897):
748-753. The radiation education of the operator/physician is
critical to reduce the radiation dose and trained physician
utilize significantly lower amounts of radiation. A similar
focus to reduce radiation exposure exists in the non-medical
areas. For example, the nuclear industry has been very sensi-
tive for several decades to radiation exposure and in many
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other manufacturing fields there are strict guidelines for mini-
mizing exposure. See Http://www.state.il.us/iema/publica-
tions/pdf/
TEMA%20032%20Everyday%20Uses%200{%20R
adiation.pdf.

[0006] Forexample, during a fluoroscopy guided, interven-
tional medical procedure, there are periods of time when the
operator (usually a physician), even when he/she activates the
radiation source which radiates the patient and the staff does
not receive the information that is generated by a radiation
source. This radiation (and the information in it) are not only
wasted but are furthermore needlessly damaging to the
patient and the staff/operator of the radiation source. This
may be referred to as “Unattended Radiation” (UR) which is
undesirable. Thus, in the various different applications in
which objects or patients are being inspected, it is desirable to
reduce the Unattended Radiation and therefore minimize the
exposure to the potentially harmful radiation by the operator
and/or patient and it is to this end that the disclosure is
directed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 illustrates an example of a medical applica-
tion in which a radiation source is used to inspect a patient in
which unattended radiation may occur;

[0008] FIG. 2 illustrates an embodiment of a radiation
reduction and minimization apparatus;

[0009] FIG. 3 illustrates an example of a gaze direction
monitoring device that can be used with the radiation reduc-
tion and minimization apparatus;

[0010] FIG. 4 illustrates three examples of eye movement
tracking attention monitoring devices;

[0011] FIG. 5illustrates a fixation zone tracking implemen-
tation of the radiation reduction and minimization apparatus;
[0012] FIGS. 6A-6D illustrate different embodiments for
controlling the radiation source when fixation zone tracking
is used;

[0013] FIG. 7 illustrates more details of the controller mod-
ule for fixation zone tracking; and

[0014] FIG. 8 illustrates a brain activity monitoring imple-
mentation of the radiation reduction and minimization appa-
ratus.

DETAILED DESCRIPTION OF ONE OR MORE
EMBODIMENTS

[0015] Thedisclosure is particularly applicable to a system
used to inspect/treat/diagnose a patient in which the radiation
is minimized and it is in this context that the disclosure will be
described. It will be appreciated, however, that the system and
method for reducing radiation exposure has greater utility
since it can be used in any application in which it is desirable
to minimize the radiation exposure of an object or a person,
such as a patient or operator, that can be harmed by that
exposure and those applications may include systems that
inspect an object in which the operator may be exposed to
unneeded radiation (such as airports scanning systems, dif-
ferent security setups, manufacturing and process controls,
etc.) or system to inspect a patient (such as in a clinic or a
hospital, e.g. Cath lab, where a surgeon/therapist operates an
X Ray or CT system, a diagnostic procedure, a treatment
procedure, an imaging procedure, etc.) The radiation minimi-
zation can be used with any type of radiation including ion-
izing radiation sources (x-ray, gamma, alpha and beta) and
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non-ionizing radiation sources (electromagnetic, US). The
radiation minimization may also be used with 3D systems
such as CT, MRI, Bi-Plane and others.

[0016] FIG. 1 illustrates an example of a medical applica-
tion in which a radiation source is used to inspect a patient in
which unattended radiation may occur. In the medical appli-
cation, a patient 20 may rest on a surface 22 of an apparatus
24. In this example, the apparatus in this example has a
radiation source 26 and a detector 28 connected to each other
by a C arm 30 wherein the radiation is directed at the patient
20 to image or treat a particular portion of the patient. The
apparatus 24 may also include a monitor 32 on which the
results of the imaging/treatment of the patient are displayed.
The apparatus may also include a radiation activator 34 that
allows an operate to activate the emission of radiation from
the radiation source. In addition to the patient 20, there may
also be an operator 36 (sometimes a physician) and an assis-
tant 38 who are close to the apparatus 24. As a result, the
patient, operator and the assistant may also be exposed to
radiation and, more particularly, exposed to unattended radia-
tion that is minimized by the radiation reduction and minimi-
zation system that is described below. The medical applica-
tion shown in FIG. 1 is merely representative of the types of
system that the radiation reduction and minimization system
may be used for since the radiation reduction and minimiza-
tion system may be used for any system in which it is desir-
able to be able to reduce/minimize unattended radiation, such
as, but not limited to the systems identified above.

[0017] FIG. 2 illustrates an embodiment of a radiation
reduction and minimization apparatus 40 that can be con-
nected to a radiation generation apparatus 24 in order to
reduce/minimize unattended radiation of the radiation gen-
eration apparatus 24. The apparatus 40 may be implemented
as a combination of hardware elements and software elements
that perform the functions and operations described below. In
other implementations, the apparatus may be implemented
entirely in hardware (a specially programmed hardware
device or the like). The apparatus 40 may comprise an atten-
tion monitoring module/unit 42 that receives inputs from one
or more operator attention monitoring systems 41, that may
be implemented using a head and/or brain sensing system, an
eye or eyes sensing system or a gaze sensing system that are
described below, and generates an attention (e.g., gaze focus)
demand signal. The attention demand signal indicates that
whoever in operating the radiation generating apparatus 24
has his/her attention appropriately focused, such as directed
at/towards the monitor. In more detail, the attention monitor-
ing module/unit 42 and controller 46 monitors all the users/
operators to determine if and when the information generated
by radiation is or may be used (e.g., the users/operators read
the monitor information) and attention signal is generated.
The attention demand signal is fed into a controller module/
unit 46.

[0018] The operator attention monitoring systems 41 may
alternatively include an image analysis and automated iden-
tification of a region of interest system. For example, the
system can automatically identify the location of a tip of a
catheter using well-known image processing techniques (for
example identifying the motion of the device that is inside the
body, a predetermined geometric shape of the device and/or a
specially marked device) and the direction of the radiation
towards this location in order to identify that the operator is
alert since the catheter should be at the same location as the
radiation. This may be accomplished in several ways includ-
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ing a built in software which performs proper image segmen-
tation and object (say tool/catheter) recognition, followed by
reference/access to a pre-loaded medical procedure knowl-
edge (data) base, which will provide the coordinate for the
focused radiation (region of high interest). This image analy-
sis and automated identification of a region of interest system
can be used with the other attention monitoring systems
described above or can be used instead of the attention moni-
toring systems described above.

[0019] The apparatus 40 further may comprise a radiation
activation module/unit 44 that receives inputs from one or
more radiation activation devices 43, such as the radiation
activator 34 in FIG. 1 or any other device that indicate an
intent by the operator/assistant to activate the radiation
source, and generates a radiation demand signal. The radia-
tion demand signal indicates that the operator has activated
the radiation activation devices (indicating intent by the
operator/user to initiate radiation) indicating that radiation
should be generated. The radiation activation devices may
implemented in a variety of ways including a pedal (as shown
in FIG. 1), a mechanical switch; a voice command, an optical
designation as well as many others that are all can be used
with the radiation minimization apparatus since the radiation
minimization apparatus is not limited to any particular radia-
tion activation devices. If the radiation activated device has
been activated, the radiation demand signal is also fed into the
controller module/unit 46.

[0020] The controller module/unit 46, based on the radia-
tion demand signal and attention demand signal inputs, acti-
vates the radiation generating apparatus in such as way as to
reduce/minimize unattended radiation. In particular, the
radiation demand signal and the attention demand signal must
indicate that the operator’s attention is appropriately focused
and that the radiation activation device has been activated by
the operator. Since both signals must be present in order to
activate the radiation generation apparatus, unattended radia-
tion exposure is reduced/minimized. In particular, when the
radiation activation device is activated, but the operator’s
attention is not appropriately focused (based on brain activity
monitor and/or detection of the optical focusing by the eye
tracking device), it is likely that the operator is not paying
attention so no or minimal level (to be determined by the user)
radiation is generated by the radiation generation apparatus.
Similarly, if the operator’s attention is appropriately focused,
but the radiation activation device is not activated, the opera-
tor likely does not want radiation to be generated so no radia-
tion is generated by the radiation generation apparatus. Thus,
the controller module/unit 46 only enables the onset of radia-
tion (using appropriate handshaking and control interface)
when both the attention monitoring module and the radiation
activation module send an ON signal.

[0021] The controller module/unit 46 may also control
other aspects of the diagnostic/treatment system. In particu-
lar, the controller module/unit 46 may control the patient table
22 based on the attention of the operator. In typical system,
most of the time a physician would like to have the center of
his attention in the middle/center of the screen/monitor and
the physician frequently manually repositions the table and
the x-ray tube to achieve it in a typical system. Using the
system described herein, the physician, when he/she decided
that he/she wants to reposition the table, he/she sends com-
mand to the system to adjust table/x-ray tube position to their
attention (for example based on their gaze location) and the
system can automatically adjust the table. The physician
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command can be executed by either voice or switch. The
operator will have an over-ride switch to turn this option on or
off.

[0022] When radiation is to be generated by the radiation
generation apparatus 24, the controller module/unit 46 may
generate one or more radiation control parameters that are
used to control the generation of the radiation by the radiation
generation apparatus 24. The one or more radiation control
parameters may include a location of the radiation (when it is
desirable to narrowly focus the radiation on a particular loca-
tion), collimation and/or filtering (blocking) the radiation
outside of the focus of attention, timing (the time that the
radiation will be generated), frequency (the number of times
over a predetermined amount of time that a pulsed radiation
beam is generated) and intensity (for radiation generating
apparatus in which the intensity of the radiation beam may be
adjusted). For example, for an xray, kVP as the energy of the
beam is used and mA-density for the intensity of the beam.
The parameters may also include the amount of collimation
or filtering of the radiation to restrict the beam to the point of
attention. Other parameters of importance are the spatial and
temporal rates of reduction from the center point with high
radiation towards the periphery of the image where smaller
(or no) level of radiation may be required.

[0023] In configurations with multiple radiation sources
aimed at the same target (patient/object), the radiation param-
eters may also include an identifier of the radiation source to
be used (sometimes at different times). Using these one or
more radiation control parameters, the controller module/unit
46 can further minimize unnecessary radiation by ensuring
that only the necessary amount of radiation for the particular
task is used by controlling elements of the radiation genera-
tion apparatus such as the electronic grid, filtering, collima-
tion, etc. The one or more radiation control parameters also
can be used to ensure that radiation is only directed at a
particular location when a particular location can be identi-
fied which reduces extraneous radiation on locations that do
notneed to be irradiated. In addition, the unattended radiation
can be blocked using an electrical grid of the radiation source
or by placing a shield that blocks the radiation. Now, several
examples of situations in which unattended radiation can
occur are described, including: 1) a “if you cannot use it, do
not ask for it” situation; 2) a “where you see if where you get
it” situation; and 3) “if you really want it, you will get it”
situation.

“If you cannot use it—do not ask for it” Situation

[0024] During some phases of human visual processing,
there are phases or time segments, such as the saccades
(physiological eyes movements which occurs several times
every second and last about 80 Millisecond each, or during
“Perclose” (times when the eye lids are temporarily closed)
where the brain doesn’t acquire/process/exploit the visual
information “landing” on the retinae (saccade masking) and
useful visual information is only extracted during eye fixa-
tions phases. In this situation, a radiation minimization appa-
ratus is used that has an operator saccade detector (the atten-
tion monitoring device 41 in this situation) synchronized with
a radiation activation device). The radiation minimization
apparatus turns off the radiation source during such “waste-
ful” time segments (such as “saccade masking”). One popular
way to deliver the radiation is what is called “pulsed fluoros-
copy” in which a pulse rate of 30 pulses per second is used.
Using the radiation minimization apparatus, the pulses that
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are fall within the “wasteful” time segments (saccade mask-
ing and perclose) will be blocked.

[0025] Inthis situation, the attention/eye tracking monitor-
ing devices 41 detects the phase of the operator visual path
and, during the “inattentive” phases of the visual cycle, this
module sends of signal to the controller module to block the
radiation. The attention monitoring devices 41 may be imple-
mented in several different ways. The first implementation
may be gaze/eye tracking technology as described above. In
another implementation, the attention monitoring devices 41
may be eyeball tracking technology (with three examples
shown in FIG. 4). As shown in FIG. 4, the eyeball tracking
technology may be head or headband mounted version 400, a
goggle mounted version 402 or a remote version 404 in which
one or more sensors 406 (such as piezoelectric, magnetic,
capacitive, IR, video or laser sensors, for example) are
mounted to detect the eye movement of the operator. In spe-
cific implementations, the eyeball tracking technology may
be an infrared cameras located in the radiation protection
goggles, one or more capacity sensors located in the radiation
protection goggles, one or more optical cameras located in the
radiation protection goggles, laser emitter-receiver combina-
tion or Us sensors.

[0026] In this situation, the radiation activation module/
unit 44 has the same elements and operation as described
above in FIG. 2. The controller module/unit 46 also has the
same elements and operation as described above in FIG. 2. In
this situation, the apparatus prevents radiation exposure when
the operator is not appropriately focused or looking at/to-
wards the monitor 32.

“Where You See It Is Where You Get It” Situation

[0027] In many online procedures involving visual moni-
toring, most of the time the fixation zone of the operator is
engaged with procedure details (e.g., a device, tool edge,
anatomic feature etc.) of dimensions/sizes which are usually
asmall fraction (e.g., 1 to 5%) of the full imaged area (field of
view (FOV)) [16 inch]. The image data surrounding this
fixation zone, although useful for contextual information do
not require the same refresh rate (frequency of radiation) nor
the intensity and resolution needed within the fixation zone.
Furthermore, even if provided, the operator doesn’t fully
perceive nor exploits the information outside this area of the
highest visual and mental concentration (the fixation zone). In
this situation, in order to reduce the radiation dose, the radia-
tion is optimized by optimizing the radiation parameters (fre-
quency, intensity, temporal and spatial resolutions) for each
zone of the FOV on the basis of the utility of the information.
An optimization process in the controller module 46 com-
putes the proper parameters for each image segment. For
example, in a simplistic embodiment of the process, the fixa-
tion zone receives high radiation frequency and high intensity
of radiation and all other zones (background image) receive
minimal (low) radiation or even no radiation, deploying past
history images and avoid refresh altogether. In this situation,
an operator fixation zone monitor is synchronized (via con-
troller module) with a radiation activation device. In this
situation, the fixation sensors 408 are used to determine a
fixation zone 410 of the operator on the monitor 32. The
fixation sensors 408 operate is the same manner as the eye
tracking since the eye tracking is based on the recording of the
movement and location of the pupils that gives both gaze
direction, eye movement and gaze/attention location. In this
situation, the attention monitoring module includes a fixation
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zone determining module 411 that determine the fixation
zone of the operator. In this situation, the attention monitoring
devices may use similar attention monitoring devices as
described above.

[0028] In this situation, the radiation activation module/
unit 44 has the same elements and operation as described
above in FIG. 2. For the controller module/unit 46 and the
radiation source 26, several different embodiments are shown
in FIGS. 6A-6C.

[0029] The controller module 46 has a radiation optimiza-
tion module 414 in each of the embodiments. The radiation
optimization module 414 computes in real time (using the
gaze tracking signal) and delivers to the radiation source
controller, the optimal radiation parameters (pulse rate, inten-
sity (mAm), energy (Kvp) of the radiation beam and resolu-
tion needed per each image segment within the entire FOV).
This module may be using an optimization process which is
using the archived history of fixation zones and their timing as
tracked by the eyes as well as the radiated profiles and their
timing as delivered for each image zone as shown in more
detail in FIG. 7. The module allocates the minimal dosage
necessary within each (pixel) image segment subset which is
needed in order to deliver the necessary image clarity and
validity (timing) to the operator. For example it will initially
receive the information regarding the area of maximal atten-
tion of the FOV (the gaze tracking signal) from the attention
monitoring module 42 as shown in FIG. 6 A-6C. This area will
be designated by the radiation optimization module 414 to
receive significantly more radiation in terms of increased
mAm and pulse rate than the rest of FOV in order to provide
optimal imaging. This will result in much better temporal,
contrast and spatial resolution that in term will improve the
operator performance. The radiation profile and radiation
parameters are then transferred the radiation source 26.
[0030] The radiation source 26, for this situation, is
designed so that the radiation source can deliver different
radiation doses to the different segments of the FOV. Gener-
ally, this can be achieved using either mechanical or elec-
tronic collimators, electron beam radiation source or combi-
nation of several radiation sources. In one implementation,
the radiation source 26 may be a standard radiation source,
such as an x-ray tube, with moving mechanical collimator or
region of interest (ROI) filter so that the mechanical collima-
tors(or filters) 461 as shown in FIG. 6A can be used dynami-
cally expose the areas of maximal attention 410 and collimate
the rest areas of FOV 412. In another implementation, two or
more radiation sources 462, such as an x-ray tubes, as shown
in FIG. 6 A may be used in which the several radiation sources
provide the radiation for the area of maximal attention and the
others for the rest of FOV with corresponding collimators
arrangements. In yet another implementation of the radiation
source, the radiation source may have a anode/cathode 462 as
shown in FIG. 6B and a moving collimator (or ROI filter) 461
that is used to adjust the radiation directed towards the fixa-
tion zone 410 and towards the background zone 412.

[0031] Inyet another implementation, the radiation source
may have a collimator (or ROI filter) 461 and a anode with a
complex geometry 462. In this implementation, the radiation
source are designed the way similar to the Electron beam CT
(see for example Pat. No. 4,352,021) in which the electrons
that originate at the cathode are directed by an external mag-
netic field toward different segments/parts of the anode or to
the different anode targets. The anode is designed as a com-
plex array of geometrically oriented targets (for example, a
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matrix of the targets). The anode also can be mechanically
moved in order to change the angle and thus create an addi-
tional option for moving the radiation beam. The application/
direction of the electron beam to the different parts of the
anode result in the change in the direction of the radiation.
The direction of the radiation will then correlate with the area
of maximal attention. The radiation of the rest FOV will be
provided either by different xray tube or different electron
beam source in the same x ray tube.

[0032] Inyet another implementation, the radiation source
may have matrix of radiation field emitters 462 (or small
conventional radiation tubes that are commercially avail-
able.) The electron field emission are attractive way to extract
free electrons because the electrons are emitted at room tem-
perature and the output current is voltage controllable.
Recently the researchers from the UNC optimized the mor-
phology of carbon nanotubes (CNT) films that optimize the
electrons current for the xray generators (See Pat. No. 7,085,
351 b2). In this scenario the non uniform radiation can be
activated (or the changing of the radiation parameters) using
different combination of the radiation field emitters. The
x-rays that are generated using CNT are high frequency and
high intensity and more programmable. The xray source can
be designed as a square matrix of the multiple field emission
xray tubes or conventional radiation tubes. In this design the
each xray tube is separately programmable and can deliver
the xray beam of desired intensity to the specific area. For
example one of the xray tubes will deliver the maximum
radiation dose to the maximum attention area 410 and the
others deliver lower radiation dose to the rest of the field of
view 412.

[0033] Thematrix of radiation, such as x-ray, tubes also can
be extended to resemble a partial CT scanner. In this case, it
is possible to create a 3D or CT type of images and the
generation of CT images during fluoroscopy guided interven-
tional procedures is a very desirable feature for the surgeon.
However, the continuous CT type of scanning of the whole
body subjects the patient to a large amount of radiation. Using
the radiation minimization and reduction apparatus above
with the attention monitoring, the CT type of scanning of the
whole body can be performed in the specific fixation zones
410 and the images are intermittently generated so that the
radiation exposure is reduced.

“If You Really Want It, You Will Get It” Situation

[0034] Inmany situations an operator may be looking, even
fixating steadily at an image subzone—yet his/her “mind”
drifts off “thinking/engaging” in mental activities which are
not directly related to the task at hand. Brain monitoring
technology 800 may be used which when deployed will allow
for setting off an alert signal whenever the operator switches
his/her attention/focus from the current task. In this situation,
the operator attention focusing/brain state monitor 800 and
the fixation zone monitor 42 are synchronized as shown in
FIG. 8.

[0035] The mental attention monitoring module 800 may
be amodule, such as the electrodes and the brain state monitor
shown in FIG. 8, so that mental attention can be monitored
using the ECG electrodes (see for example, U.S. paten appli-
cation Ser. No. 11/145,612 that lists Bruce Katz and Allon
Guez as inventors that is titled “Brain State Recordation Sys-
tem”, the entirety of which is incorporated herein by refer-
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ence. In this situation, the radiation activation module and
controller module have the same elements and operation as
described herein.

[0036] While the foregoing has been with reference to a
particular embodiment of the invention, it will be appreciated
by those skilled in the art that changes in this embodiment
may be made without departing from the principles and spirit
of the disclosure, the scope of which is defined by the
appended claims.

1. An apparatus for tracking of operator attention for medi-
cal radiation optimization, comprising:

an attention monitor device that senses, in real time, a focus

of attention of an operator of a medical radiation system
to generate a sensed attention monitoring signal;
asignal processor that signal processes the sensed attention
monitoring signal to determine the focus of attention of
the operator of the medical radiation system; and
amedical radiation system whose radiation is controlled by
the focus of attention of the operator.

2. The apparatus of claim 1, wherein the attention monitor
device is one of a head posture monitor, a gaze tracking
monitor, a gaze direction monitor and a mental attention
monitoring device.

3. The apparatus of claim 1, wherein the attention monitor
device is a tracking system that automatically identifies a
patient area of interest.

4. The apparatus of claim 1, wherein the attention monitor
device is a set of eyewear for the operator having a transmitter
and a receiver and a reflective coating on a monitor wherein a
signal from the transmitter reflects oftf of the reflective coating
on a monitor when the user attention is on the monitor and is
received by the receiver.

5. The apparatus of claim 1, wherein the attention monitor
device is a device worn on the head of the operator having a
transmitter and a monitor having a receiver wherein the trans-
mitter and the receiver communicate with each other to deter-
mine the focus of attention of the operator.

6. The apparatus of claim 1 wherein the attention monitor
device is an operator saccade detector that detects the sac-
cades of the operator.

7. The apparatus of claim 1 wherein the attention monitor
device is an operator blinking detector.

8. The apparatus of claim 1, wherein the radiation source
generates a three dimensional image of the target.
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9. The apparatus of claim 1, wherein the medical radiation
system has a patient table that that is positioned based on the
determined focus of attention.

10. A method for tracking of operator attention for medical
radiation optimization, the method comprising:

sensing, by an attention monitor device, inreal time a focus

of attention of an operator of a medical radiation system
to generate a sensed attention monitoring signal;
signal processing, using a signal processor connected to the
attention monitor device, the sensed attention monitor-
ing signal to determine the focus of attention of the
operator of the medical radiation system; and

controlling the radiation of a medical radiation system
based on the focus of attention of the operator.

11. The method of claim 10, wherein sensing the focus of
attention further comprises sensing the focus of attention
using one of a head posture monitor, a gaze tracking monitor,
a gaze direction monitor and a mental attention monitoring
device.

12. The method of claim 10, wherein sensing the focus of
attention further comprises automatically identifying a
patient area of interest.

13. The method of claim 10, wherein sensing the focus of
attention further comprises using a set of eyewear for the
operator having a transmitter and a receiver and a reflective
coating on a monitor wherein a signal from the transmitter
reflects off of the reflective coating on a monitor when the
user attention is on the monitor and is received by the receiver.

14. The method of claim 10, wherein sensing the focus of
attention further comprises using a device worn on the head of
the operator having a transmitter and a monitor having a
receiver wherein the transmitter and the receiver communi-
cate with each other to determine the focus of attention of the
operator.

15. The method of claim 10, wherein sensing the focus of
attention further comprises detecting a saccade of the opera-
tor.

16. The method of claim 10, wherein sensing the focus of
attention further comprises detecting blinking of an operator.

17. The method of claim 10, wherein the radiation source
generates a three dimensional image of the target.

18. The method of claim 10 further comprising positioning
a patient table based on the determined focus of attention.
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