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POSITIONING DISTANCE CONTROL FOR
X-RAY IMAGING SYSTEMS

FIELD OF THE INVENTION

[0001] The present invention relates to an X-ray imaging
system, a method for providing guiding information for oper-
ating an X-ray imaging system, a computer program element
and a computer readable medium.

BACKGROUND OF THE INVENTION

[0002] For X-ray imaging, the X-ray source and the X-ray
detector have to be positioned in relation to the patient. For
example, for moveable X-ray systems, positioning is an
important issue in terms of image quality and handling. For
positioning, also possible collisions with other equipment or
the patient must be avoided. For example, U.S. Pat. No.
4,578,757 describes a device for prevention of collision
between a patient table and an X-ray imaging system in form
of' a movable C-arm. However, estimating and assessing an
optimal view is time and X-ray dose consuming. It has been
shown further that avoiding collisions is an important pro-
cess, but requires time and often leads to a change of projec-
tion.

SUMMARY OF THE INVENTION

[0003] Thus, there may be a need to provide an improved
positioning distance control facilitating the work flow.
[0004] The object of the present invention is solved by the
subject-matter of the independent claims, wherein further
embodiments are incorporated in the dependent claims.
[0005] It should be noted that the following described
aspects of the invention apply also for the X-ray imaging
system, the method for providing guiding information for
operating an X-ray imaging system, the computer program
element and the computer readable medium.

[0006] According to a first aspect of the present invention,
an X-ray imaging system is provided, comprising a moveable
X-ray source and/or a moveable X-ray detector. The X-ray
imaging system further comprises a plurality of object-sur-
face detecting sensors, a positioning detection arrangement, a
processing unit, and a display unit. The sensors are arranged
such to detect object data of objects located between the
X-ray source and the X-ray detector. The positioning detec-
tion arrangement is provided to detect the current position of
the X-ray source and/or the X-ray detector and the position of
the sensors. The processing unit is configured to compute a
situation-map of the current spatial situation between the
X-ray source and the X-ray detector based on the object data
provided by the sensors and the current position. The situa-
tion-map distinguishes at least between empty spaces and
spaces occupied by rigid objects. The situation-map com-
prises a representation of the X-ray source and the X-ray
detector in relation to the spatial situation. The display unit is
configured to display the situation-map to a user operating the
X-ray imaging system.

[0007] According to the present invention, the term “rigid
objects” relates to objects such as a patient table, a patient,
interventional equipment, and the like. The term “interven-
tional” also relates to “surgical”, for instance interventional
equipment also comprises surgical equipment.

[0008] The sensors are configured to detect objects behind
flexible draping, such as cloth draping.
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[0009] The sensors may also be configured to detect sur-
faces of the flexible draping. The sensors may also be pro-
vided with adaptable sensitivities, i.e. different sensitivities.
[0010] The situation-map may be provided with a colour-
coding, wherein different colours represent different types of
space, e.g. empty space, space occupied by rigid objects, and
space occupied by flexible draping. For example, the colours
on the display indicate different distance regions of the X-ray
imaging system to the object, e.g. red=collision or close,
yellow=critical, green=safe.

[0011] According to an exemplary embodiment, the object-
surface detecting sensors are provided as ultrasound sensors.
[0012] The object-surface detecting sensors may also be
provided as capacitive sensors or induction sensors.

[0013] According to an exemplary embodiment, the sen-
sors provide surface data of anumber of spatial segments. The
processing unit is configured to combine the surface data of
the spatial segments to form a topogram of the current spatial
situation.

[0014] Forexample, the topogram is a position diagram, for
example showing a cross-sectional image. The surface data
provided by the sensors may comprise topographic informa-
tion, and the processing unit is configured it add the topo-
graphic information to form the topogram.

[0015] For example, the positioning detector arrangement
provides an encoder function to show the situation-map in a
context, i.e. fixed frame of reference.

[0016] According to an exemplary embodiment, the situa-
tion-map comprises a visual representation of the X-ray
source and the X-ray detector in their current position.
[0017] According to an exemplary embodiment, the current
spatial situation in the situation-map is provided in relation to
a spatial frame of reference.

[0018] According to an exemplary embodiment, the pro-
cessing unit is configured to indicate, in the situation-map, a
geometrical form of an X-ray beam to be radiated from the
X-ray source to the X-ray detector. The situation-map is a
positioning guide for the operator of the X-ray imaging sys-
tem.

[0019] The X-ray beam may be indicated for the current
position of the X-ray source and the X-ray detector. The
processing unit may also be configured to indicate an area of
reconstruction for X-ray acquisition from a number of posi-
tions along an arc-like trajectory.

[0020] According to an exemplary embodiment, the X-ray
imaging system is a C-arm imaging system comprising a
C-arm structure, wherein the X-ray source and the X-ray
detector are mounted to opposing ends of a C-arm. The sen-
sors are mounted to the C-arm structure in a distributed man-
ner along the inner side of the arc. The positioning detection
arrangement comprises angulation detectors for providing
information about the movement of the C-arm.

[0021] For example, the sensors coincide with the moving
field of the C-arm, e.g. they are mounted on a detector or
source housing.

[0022] According to an exemplary embodiment, the pro-
cessing unit is configured to compute a simulation of at least
one movement of the X-ray source and the X-ray detector, and
the display unit is configured to display the at least one result-
ing simulated spatial situation.

[0023] According to a second aspect of the present inven-
tion, a method for providing guiding information for operat-
ing an X-ray imaging system is provided, comprising the
following steps:
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[0024] a)detecting object data of objects located between a
moveable X-ray source and a moveable X-ray detector
with a plurality of object-surface detecting sensors;

[0025] D) detecting current position of the X-ray source and
the X-ray detector and the position of the sensors with a
positioning detection arrangement;

[0026] c¢) computing a situation-map of a current spatial
situation between the X-ray source and the X-ray detector
based on the object data and the current position; and

[0027] d)displaying the situation-map on a display to auser
operating the X-ray imaging system.

[0028] The situation-map is distinguishing at least between

empty spaces and spaces occupied by rigid objects. The situ-

ation-map comprises a representation of the X-ray source and
the X-ray detector in relation to the spatial situation.

[0029] According to an aspect of the present invention, an

operator of an X-ray imaging system, for example a C-arm

system, is provided with a topogram. The topogram is gener-
ated by adding signals from a number of sensors, for example
ultrasound sensors, thus providing information about the spa-
tial situation in real-time. By providing ultrasound sensors
being able to “see through” draping, additional room for
movement may be detected, which would otherwise be not
used, since it is hidden behind the draping, and thus not
visible for the user. As a further option, a simulation of an

X-ray beam shape is also provided in combination with a

situation-map, thus supporting the operator of the X-ray

imaging system in guiding and positioning.

[0030] According to an aspect of the present invention, an

operator is provided with a direct visible feedback in form of

the situation-map. Thus, an operator can work in “the blind”
as the C-arm “disappears” in the draping. However, the

present invention provides the necessary information for a

facilitated and precise positioning of the imaging system,

avoiding collisions.

[0031] According to a further aspect, the C-arc’s angula-

tion is tracked with any kind of electronic sensors. The inside

of the C-arc is covered with a number of ultrasound detectors,
for example piezoelectric detectors, in order to map the
inside, which detectors need to see through the normal drap-

ing. The visual display displays both angulations as well as a

map of the inside of the C-arc. Preferably, colours are used to

distinguish empty space, occupied space by a patient, and
areas where the C-arc hits or approximates the contours of the
patient or patient’s bed.

[0032] These and other aspects of the invention will

become apparent from and be elucidated with reference to the

embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Exemplary embodiments of the invention will be
described in the following with reference to the following
drawings.

[0034] FIG.1shows an exemplary embodiment of an X-ray
imaging system according to the present invention.

[0035] FIGS. 2A to 2C show different examples of a situ-
ation-map being displayed on a display according to the
present invention.

[0036] FIG. 3 shows an exemplary embodiment of a posi-
tioning guide according to the present invention.

[0037] FIG. 4 shows basic steps of amethod according to an
exemplary embodiment of the present invention.

[0038] FIG.5 shows a further example of a method accord-
ing to the present invention.
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[0039] FIG. 6 shows a still further example of a method
according to the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0040] FIG. 1 shows an X-ray imaging system 10 compris-
ing a moveable X-ray source 12 and a moveable X-ray detec-
tor 14. Further, a plurality of object-surface detecting sensors
16 is provided. Still further, a positioning detection arrange-
ment 18, a processing unit 20, and a display unit 22 are
provided.

[0041] The sensors 16 are arranged such to detect object
data of objects located between the X-ray source and the
X-ray detector. The positioning detection arrangement 18 is
provided to detect the current position of the X-ray source 12
and the X-ray detector 14 and the position of the sensors 16.
[0042] The processing unit 20 is configured to compute a
situation-map 24 of the current spatial situation between the
X-ray source and the X-ray detector based on the object data
provided by the sensors 16 and the current position. The
situation-map 24 is distinguishing at least between empty
spaces and spaces occupied by rigid objects. The situation-
map 24 is further described with reference to FIGS. 2A to 2C.
The situation-map 24 comprises a representation 25 of the
X-ray source 12 and the X-ray detector 14 in relation to the
spatial situation. The display unit 22 is configured to display
the situation-map 24 to a user operating the X-ray imaging
system.

[0043] The X-ray imaging system 10 is shown as a C-arm
imaging system 26, comprising a C-arm structure 28. The
X-ray source 12 and the X-ray detector 14 are mounted to
opposing ends 30 of'a C-arm 32. The sensors 16 are mounted
to the C-arm structure 28 in a distributed manner along the
inner side of the arc. The positioning detection arrangement
18 comprises angulation detectors for providing information
about the movement of the C-arm.

[0044] The object-surface detecting sensors 16 are pro-
vided as ultrasound sensors. For example, the sensors are
configured to detect objects behind flexible draping. They
may also be configured to detect surfaces of flexible draping.
As a further option, they may be provided with adaptable
sensitivities. The sensors coincide with the moving field of
the C-arm, e.g. they are mounted on the detector or source
housing according to a further example.

[0045] The plurality of sensors 16 is provided such that the
field of the moving range is sufficiently covered. For example,
the plurality of sensors 16 is provided such that the viewing
angles of the sensors at least partly overlap. This is indicated
in FIG. 1 with a viewing angle 34 for a number of the sensors
16.

[0046] FIG. 1 also schematically shows a patient 36 and a
patient table 38.
[0047] It must be noted that the present invention is also

provided for other X-ray imaging systems, wherein the
source and/or the detector are movable, for example an X-ray
system with robotic arms instead of the C-arm, to which
robotic arms the X-ray source and the X-ray detector are
mounted respectively.

[0048] Itis further noted that the C-arm imaging system 26
in FIG. 1 is a portable system, wherein the C-arm is mounted
to a support allowing movement of the C-arm, wherein the
support is mounted to a moveable base 39.

[0049] However, the C-arm system can also be a stationary
system in which the C-arm is mounted to a support allowing



US 2014/0314205 Al

movement of the C-arm, wherein the support is fixedly
mounted to a building’s structure.

[0050] FIGS. 2A to 2C show different examples for the
situation map 24 shown on the display unit 22.

[0051] As indicated above, the sensors 16 provide surface
data of a number of spatial segments, which is combined to
form a topogram of the current spatial situation. For example,
the topogram is a position diagram, for example showing a
cross-sectional image.

[0052] InFIG.2A, the situation-map 24 is shown for a first
position of the C-arm. An object 40, for example the patient
arranged on the patient table, is shown in a first graphical
coding, for example in a colour-coding. Thus, the object 40
represents a rigid structure. Around the rigid structure, an
empty space 42 is indicated with a second graphical pattern.
Further, the X-ray source 12 and the X-ray detector 14 are
shown with a C-arm structure 44.

[0053] FIG. 2B shows a further example of the situation-
map 24, in which the C-arm has been rotated counter-clock-
wise. In the respective position, a critical situation has been
determined for the X-ray source and the X-ray detector 12,
14, which critical situation is indicated with a first hashed
pattern 46.

[0054] FIG. 2C shows a further example for the situation-
map 24, in which the C-arm has been rotated further counter-
clockwise. A collision is determined for the respective posi-
tion, indicated with second dashed pattern 48.

[0055] According to an exemplary embodiment, the situa-
tion-maps 24 of FIGS. 2B and 2C may result from a computed
simulation of at least one movement of the X-ray source 12
and the X-ray detector 14. Thus, the display unit 22 displays
the at least one resulting simulated spatial situation.

[0056] For example, the situation-maps 24 of FIGS. 2A to
2C can be shown subsequently, or in combination on a single
monitor or display arrangement. For example, the current
situation is shown in FIG. 2A, whereas the simulated situa-
tions of FIGS. 2B and 2C are shown in a smaller scale on the
side of the current situation.

[0057] Thus, the situation-map 24 of FIG. 2B and the situ-
ation-map 24 of FIG. 2C is a predictive situation-map.
[0058] The situation-map comprises an indication of
potential collision situations.

[0059] According to an example of the present invention,
the positioning detection arrangement 18 provides an encoder
function to show the situation-map 24 in a context, i.e. fixed
frame of reference.

[0060] This can also be explained referring to FIGS. 2A to
2C. However, in the following, it is assumed that FIGS. 2A to
2C show three different states of rotation, and not the simu-
lated situations as described above. By detecting the move-
ment of the C-arm, it is also detected how the sensors have
been moved. Thus, by providing a fixed frame of reference,
the sensors, although detecting from a different position com-
pared between the positions of FIGS. 2A and 2B, the signals
thus provided can still be combined to form a representation
of the spatial situation arranged in the same frame of refer-
ence, i.e. in the same spatial orientation with relation to the
operational room, for example.

[0061] According to a further example, the processing unit
is configured to indicate, in the situation-map 24, a geometri-
cal form of an X-ray beam 52, as shown in FIG. 3, to be
radiated from the X-ray source 12 to the X-ray detector 14.
The situation-map is a positioning guide 54 for the operator of
the X-ray imaging system.
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[0062] Thus, the user is provided with information in a
straight-forward manner that helps in positioning the X-ray
source such that the desired image acquisition procedure can
be performed.

[0063] FIG. 4 shows a method 100 for providing guiding
information for operating an X-ray imaging system. In a first
detection step 110, object data of objects located between a
moveable X-ray source and a moveable X-ray detector are
detected with a plurality of object-surface detecting sensors.
In a second detection step 112, current position of the X-ray
source and the X-ray detector and the position of the sensors
are detected with a positioning detection arrangement. Next,
in a computing step 114, a situation-map 116 of a current
spatial situation between the X-ray source and the X-ray
detector is computed based on the object data and the current
position. Further, in a display step 118, the situation-map is
displayed on a display to a user operating the X-ray imaging
system. The situation-map is distinguishing at least between
empty spaces and spaces occupied by rigid objects. The situ-
ation-map further comprises a representation of the X-ray
source and the X-ray detector in relation to the spatial situa-
tion.

[0064] The first detection step 110 is also referred to as step
a), the second detection step 112 as step b), the computing
step 114 as step ¢), and the displaying step 118 as step d).
[0065] Asshown in FIG. 5, according to a further example,
for step d), a geometrical form 120 of an X-ray beam to be
radiated from the X-ray source to the X-ray detector is indi-
cated in an indication step 122 in the situation-map as a
positioning guide for the operator of the X-ray imaging sys-
tem.

[0066] As shown in FIG. 6, according to a further example,
a simulation 124 of at least one movement of the X-ray source
and the X-ray detector is computed in a computing step 126,
based on the computed situation map. According to a further
example, this computational step 126 is based on at least steps
a)andb). The at least one resulting simulated spatial situation
is displayed in a display step 128 as situation simulation-map
130.

[0067] As also indicated in FIG. 6, the situation-map 116
may also be displayed in a further display step 118, the
situation-map provided from step c¢), as indicated with dashed
arrow 132.

[0068] According to a further example, a topogram is pro-
vided in real-time, also allowing the detection of space behind
draping, for example, since the ultrasound sensors according
to the present invention are adapted to such sensitivity that
they can see through draping. For example, the object-surface
detecting sensors allow setting a workable sensitivity. By
providing the C-arm with an encoder function, a context is
provided such that, although the C-arm may rotate, the topo-
gram does not rotate on the display, but rather stays in the
same spatial relation to the fixed frame of reference, for
example a frame of reference of the operational room. The
attachment of sensors 16 to the C-arm can be used in particu-
lar for mobile C-arm systems, where a calibration to an inter-
ventional room frame of reference is not necessary, since the
mobile C-arm structure represents its own frame of reference.
[0069] For example, angulation sensors of the C-arc are
provided to track the C-arc’s angulation with certain accuracy
as an input for the visual display. This is advantageous since
angulation is the most performed movement of the C-arc
during the procedure. Further, the C-arc’s angulation is an
important factor to understanding of C-arc with respect to
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patient anatomy. By providing this information in relation to
the ultrasound detected surface (patient and table), thus
allowing an encoding function, a situation-map is displayed
in an intuitively manner. It is further advantageously in that
with mobile C-arm angulation as an eccentric movement, the
positioning is rather difficult. However, based on the situa-
tion-map according to the present invention, the positioning
of mobile C-arms is facilitated. The angulation can be tracked
in many ways, for example by accelerometers, potentiom-
eters and the like.

[0070] According to a further example, the ultrasound echo
sensors mounted on the C-arc to cover the area within the C of
the C-arc provide a solution suitable in particular for mobile
C-arm systems. Since the ultrasound echo sensors can work
with different sensitivities, it is possible to see through the
drapes. The mounting of the sensors allows a rigid fixation to
a well-known shape, thus resulting in a high definition image
of the area inside the C-arc.

[0071] Inconvex shapes, lots of overlaps of viewing angles
of the sensors are provided to better define structures within
reach, calibration, etc. To distinguish between solid bodies
and (for example ECG) wires or other small but dense objects,
the overlapping is provided.

[0072] The situation-map according to the present inven-
tion allows a quick visual feedback to the user. Further, by
providing the above-mentioned simulation of an X-ray beam,
the final positioning is provided without the need to use any
extra X-ray dose. Rather, the positioning with respect to the
patient, or the patient table, is provided without X-ray at all.

[0073] As a further option, the display is used to make
multi-axis movements to mimic isocentric angulation. For
example, the user can choose a point on a display image,
which shows a map of the inside of the C-arc, around which
point the C-arc moves iso-centrically by simultaneously mov-
ing laterally and vertically. Thus, even for such complex
rotational movements, for example also for other forms of
trajectories, the positioning can be adjusted without using
X-ray radiation, but with rather only relying on the data
provided by the plurality of sensors.

[0074] In another exemplary embodiment of the present
invention, a computer program or a computer program ele-
ment is provided that is characterized by being adapted to
execute the method steps of the method according to one of
the preceding embodiments, on an appropriate system.

[0075] The computer program element might therefore be
stored on a computer unit, which might also be part of an
embodiment of the present invention. This computing unit
may be adapted to perform or induce a performing of the steps
of the method described above. Moreover, it may be adapted
to operate the components of the above described apparatus.
The computing unit can be adapted to operate automatically
and/or to execute the orders of a user. A computer program
may be loaded into a working memory of a data processor.
The data processor may thus be equipped to carry out the
method of the invention.

[0076] This exemplary embodiment of the invention covers
both, a computer program that right from the beginning uses
the invention and a computer program that by means of an
up-date turns an existing program into a program that uses the
invention.

[0077] Further on, the computer program element might be
able to provide all necessary steps to fulfil the procedure of an
exemplary embodiment of the method as described above.
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[0078] According to a further exemplary embodiment of
the present invention, a computer readable medium, such as a
CD-ROM,; is presented wherein the computer readable
medium has a computer program element stored on it which
computer program element is described by the preceding
section.
[0079] A computer program may be stored and/or distrib-
uted on a suitable medium, such as an optical storage medium
or a solid state medium supplied together with or as part of
other hardware, but may also be distributed in other forms,
such as via the internet or other wired or wireless telecom-
munication systems.
[0080] However, the computer program may also be pre-
sented over a network like the World Wide Web and can be
downloaded into the working memory of a data processor
from such a network. According to a further exemplary
embodiment of the present invention, a medium for making a
computer program element available for downloading is pro-
vided, which computer program element is arranged to per-
form a method according to one of the previously described
embodiments of the invention.
[0081] Ithas to be noted that embodiments of the invention
are described with reference to different subject matters. In
particular, some embodiments are described with reference to
method type claims whereas other embodiments are
described with reference to the device type claims. However,
a person skilled in the art will gather from the above and the
following description that, unless otherwise notified, in addi-
tion to any combination of features belonging to one type of
subject matter also any combination between features relat-
ing to different subject matters is considered to be disclosed
with this application. However, all features can be combined
providing synergetic effects that are more than the simple
summation of the features.
[0082] While the invention has been illustrated and
described in detail in the drawings and foregoing description,
such illustration and description are to be considered illustra-
tive or exemplary and not restrictive. The invention is not
limited to the disclosed embodiments. Other variations to the
disclosed embodiments can be understood and effected by
those skilled in the art in practicing a claimed invention, from
a study of the drawings, the disclosure, and the dependent
claims.
[0083] In the claims, the word “comprising” does not
exclude other elements or steps, and the indefinite article “a”
or “an” does not exclude a plurality. A single processor or
other unit may fulfil the functions of several items re-cited in
the claims. The mere fact that certain measures are re-cited in
mutually different dependent claims does not indicate that a
combination of these measures cannot be used to advantage.
Any reference signs in the claims should not be construed as
limiting the scope.

1. An X-ray imaging system, comprising:

a moveable X-ray source and/or a moveable X-ray detec-

tor;

a plurality of object-surface detecting sensors;

a positioning detection arrangement;

a processing unit; and

a display unit;

wherein the sensors are arranged such to detect object data

of objects located between the X-ray source and the
X-ray detector;
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wherein the positioning detection arrangement is provided
to detect the current position of the X-ray source and/or
the X-ray detector and the position of the sensors;
wherein the processing unit is configured to compute a
situation-map of the current spatial situation between
the X-ray source and the X-ray detector based on the
object data provided by the sensors and the current posi-
tion, the situation-map distinguishing at least between
empty spaces and spaces occupied by rigid objects; and
wherein the situation-map comprises a representation of
the X-ray source and the X-ray detector in relation to the
spatial situation;
wherein the display unit is configured to display the situa-
tion-map to a user operating the X-ray imaging system;

wherein the X-ray imaging system is a C-arm imaging
system comprising a C-arm structure, wherein the X-ray
source and the X-ray detector are mounted to opposing
ends of a C-arm;
wherein the sensors mounted to the C-arm structure in a
distributed manner along inner side of the arc; and

wherein the positioning detection arrangement comprises
angulation detectors for providing information about the
movement of the C-arm.

2. X-ray imaging system according to claim 1, wherein the
object-surface detecting sensors are provided as ultrasound
sensors.

3. X-ray imaging system according to claim 1, wherein the
sensors provide surface data of a number of spatial segments;
and

wherein the processing unit is configured to combine the

surface data of the spatial segments to form a topogram
of the current spatial situation.

4. X-ray imaging system according to one of the preceding
claims, wherein the situation-map comprises a visual repre-
sentation of the X-ray source and the X-ray detector in their
current position.

5. X-ray imaging system according to claim 1, wherein the
current spatial situation in the situation-map is provided in
relation to a spatial frame of reference.

6. X-ray imaging system according to claim 1, wherein the
processing unit is configured to indicate, in the situation-map,
a geometrical form of an X-ray beam to be radiated from the
X-ray source to the X-ray detector;

wherein the situation-map is a positioning guide for the

operator of the X-ray imaging system.

7. (canceled)

8. X-ray imaging system according to claim 1, wherein the
processing unit is configured to compute a simulation of at
least one movement of the X-ray source and the X-ray detec-
tor; and

wherein the display unit is configured to display the at least

one resulting simulated spatial situation.
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9. X-ray imaging system according to claim 7, wherein the
C-arm system is a portable system, wherein the C-arm is
mounted to a support allowing movement of the C-arm,
wherein the support is mounted to a moveable base.

10. A method for providing guiding information for oper-
ating an X-ray imaging system, comprising the following
steps:

a) detecting object data of objects located between a move-
able X-ray source and a moveable X-ray detector with a
plurality of object-surface detecting sensors;

b) detecting current position of the X-ray source and the
X-ray detector and the position of the sensors with a
positioning detection arrangement;

¢) computing a situation-map of a current spatial situation
between the X-ray source and the X-ray detector based
on the object data and the current position; and

d) displaying the situation-map on a display to a user oper-
ating the X-ray imaging system;

wherein the X-ray imaging system is a C-arm imaging
system comprising a C-arm structure, wherein the X-ray
source and the X-ray detector are mounted to opposing
ends of a C-arm; wherein sensors are mounted to the
C-arm structure in a distributed manner along the inner
side of the arc; and wherein the positioning detection
arrangement comprises angulation detectors for infor-
mation about the movement of the C-arm;

wherein the situation-map is distinguishing at least
between empty spaces and spaces occupied by rigid
objects; and

wherein the situation-map comprises a representation of
the X-ray source and the X-ray detector in relation to the
spatial situation.

11. Method according to claim 10, wherein for step d), a
geometrical form of an X-ray beam to be radiated from the
X-ray source to the X-ray detector is indicated in the situa-
tion-map as a positioning guide for the operator of the X-ray
imaging system.

12. Method according to claim 10, wherein a simulation of
at least one movement of the X-ray source and the X-ray
detector is computed based on the computed situation map;
and

wherein the at least one resulting simulated spatial situa-
tion is displayed as situation-simulation-map.

13. A computer program element for controlling an appa-
ratus according to claim 1, which, when being executed by a
processing unit, is adapted to perform the method step
according to one of the claims 10.

14. A computer readable medium having stored the pro-
gram element of claim 13.
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