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Description

[0001] The invention relates to a method of operating an imaging device with a two-dimensional field of image sensors
as well as an evaluation unit which is capable of reading out and processing the pixel signals, representing output signals
of image sensors combined by a binning operation, at a maximum rate of no more than Gmax. The invention also relates
to an imaging device of such a kind which is suitable for carrying out the method.
[0002] Imaging devices comprising a two-dimensional field of individual image sensors are known from digital photo
cameras, video cameras or X-ray apparatus. Flat dynamic X-ray detectors (FDXDs) will be considered hereinafter by
way of example, however, without the invention being restricted thereto in any way.
[0003] Flat dynamic X-ray detectors of known construction comprise a very large number of individual image sensors
which is typically of the order of magnitude of 2000 x 2000. Furthermore, images can be read out from the field of the
image sensors with comparatively high image or imaging rates of typically 30 Hz or more. The transfer of the pixel signals
to the electronic evaluation circuitry and their processing therein nowadays is still limited by a maximum rate Gmax to
such an extent that it is not possible to read out the entire field of image sensors at the maximum imaging rate. In order
to comply with these hardware-imposed restrictions, in known X-ray detectors three different methods are used either
individually or in combined form:

1. The images are read out at an imaging rate which is smaller than the largest possible imaging rate.
2. A so-called binning operation is performed in which the signals from small groups of neighboring image sensors
(typically 2 x 2, 3 x 3, etc.) are combined so as to form a pixel signal of reduced spatial resolution. The binning factor
b then describes the number of combined image sensors.
3. The edges of the field are not read out, so that only a sub-region which is situated at the center of the field and
usually has a square shape is read out.

[0004] In practice, however, often only inadequate results can be achieved by means of these methods. For example,
the image formats available for clinical use are often less than optimum, so that body regions of interest are not completely
imaged.
[0005] US-A-5 262 871 describes an image sensor which includes an array of picture elements ("pixels"), each arranged
to generate a pixel signal, and means for reading out the pixel signals. The means for reading our the pixel signals is
controllable to selectively vary the number of pixels that are read out at any one time. Thus, the image sensor array can
be scanned by selectively sensing the signal from one pixel at a time, or it can be scanned by selectively reading the
signal from more than one pixel at the same time. Specifically, clusters of pixels can be grouped together into "super
pixels" (i.e., a number of pixels treated as a single pixel) with their contents being read out (or sensed) at the same time.
The reading out means may include means for merging the signals from all of the pixels constituting each such superpixel
into a single superpixel signal. The sensor may be arranged so that the superpixel signals can be read out at a rate
comparable to the rate at which individual pixel signals can be read out. When the number of pixels read out simultaneously
is larger (i.e., the size of the "superpixels" is larger), the effective scanning speed of the array is higher, while the resolution
of the data being read out of the array is lower. Such image sensors can be operated at a relatively low resolution, with
a reduced number of data samples in each image, each representing a superpixel, to enable very high speed data
capture. Such low resolution, high speed operation may be useful to locate an area of interest or to look at a field
surrounding the area of interest. This enables search and tracking operations involving multiple high speed frames to
be completed in a fraction of the time required for conventional image acquisition. Once an area of interest is identified,
the image sensor can be selectively operated at higher resolution levels, up to the highest resolution level using individual,
single-pixel signals.
[0006] Considering the foregoing it is an object of the present invention to provide an imaging device and a method
of operating such a device which enable improved adaptation of imaging parameters in conformity with practical require-
ments.
[0007] This object is achieved by a method according to claim 1 and by an imaging device according to claim 9.
Advantageous embodiments are disclosed in the dependent claims.
[0008] The method in accordance with the invention serves for the operation of an imaging device which comprises
a two-dimensional field of image sensors as well as an evaluation unit which is capable of reading out and processing
the pixel signals at a maximum rate of no more than Gmax (number of pixel signals read per unit of time). The image
sensors generate a respective (preferably electrical) output signal which corresponds to the amount of radiation detected
by the relevant image sensor. These output signals are combined, by way of a binning operation, so as to form said
pixel signals; formally speaking, in this respect binning with the binning factor b = 1, for which the pixel signals are
identical to the output signals of the image sensors, should also be included. The following steps are carried out in
conformity with the method:
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- At least one parameter is preset in order to define a sub-region of the field. For example, the width and the position
of a corner point (= three parameters) of a rectangular sub-region can be preset.

- Any remaining parameters for defining the sub-region (its height in the present example) and the binning factor b
(number of image sensors combined in a pixel signal) and the imaging rate f (number of completely read-out images
per unit of time) are defined in such a manner that the maximum speed (rate) Gmax of the evaluation unit is not
exceeded during the reading out of all pixel signals from the sub-region of the field. If n is the number of sub-sensors
in the sub-region, the above condition can be expressed in the following formule: 

[0009] The described method enables flexible presetting of a sub-region of the field of image sensors in respect of its
position, shape, size etc., the other imaging parameters subsequently being automatically adapted in such a manner
that on the one hand the limit of the imaging device is complied with while on the other hand its capacity is optimally used.
[0010] Preferably, the image sensors are arranged in a periodic pattern, for example, a grid with rectangular or hex-
agonal cells in a rectangular field, and the shape of the sub-regions is chosen to be rectangular with its sides extending
parallel to the edges of the field. Such a shape of the sub-regions is advantageous from a processing point of view,
because the evaluation of corresponding image sensor fields usually takes place in a manner based on rows and
columns. A sub-region, therefore, can be completely described by two corner points (that is, four parameters) and be
read out in a very simple manner.
[0011] Furthermore, the image sensors preferably are X-ray sensors which generate (directly or indirectly) an electrical
signal which is dependent on the absorbed amount of X-rays. When X-ray apparatus is used, for example, a flat dynamic
X-ray detector (FDXD) for medical diagnosis and therapy, the flexible selectability of the sub-region to be imaged is
particularly advantageous, because the imaging can thus be adjusted to the body region of interest without changing
the position of the X-ray equipment. Moreover, for many interventions, for example, concerning veins or the oesophagus,
elongate, rectangular image formats are optimum; such formats can be simply chosen in conformity with the method.
The size of the imaged region, and hence the radiation load for the patient, can be limited to the inevitable minimum
because of the flexibility in choosing the region.
[0012] In conformity with a special version of the method the sub-region is preset in a service mode, the service mode
being distinct from the normal mode of operation of the imaging device in that it requires special authorization by the
user. Customarily, the settings that are possible in the service mode can be realized only by specialist service personnel
for the imaging device (for example, an X-ray apparatus). Such personnel can then individually preset the individual field
of application of the imaging device as well as the sub-regions in conformity with the wishes of the user, so that a selection
can be made from among the preset sub-regions during the subsequent normal mode.
[0013] According to a preferred version of the method there are imposed rules in conformity with which variables can
be changed relative to their current values in order to ensure that the maximum rate Gmax is adhered to. For example,
after preselection of the entire sub-region the user can primarily attempt to satisfy the inequality (1) by changing the
imaging rate f, the current value of the binning factor b then being used for further adaptation only if the imaging rate f
exceeds given limits.
[0014] In conformity with a further version of the method, the evaluation of the pixel signals in the evaluation unit is
performed by means of calibration images related to the relevant sub-region. Moreover, the calibration images may also
be related in a conventional manner to other imaging parameters such as, for example, the imaging rate. Particularly in
the case of X-ray apparatus it is necessary to calibrate the image signals read out in order to achieve an optimum imaging
quality. This necessitates the use of calibration images which reproduce the same (sub-) region subject to given secondary
conditions. For example, the correction of an offset requires dark images as calibration images in the form of dark images
which have been acquired with the same values of the imaging rate and binning factor in the absence of irradiation of
the image sensors.
[0015] The previously mentioned calibration images usually are not available in finished form, because the position
of the sub-region is arbitrary. The acquisition of calibration images, therefore, preferably takes place in the following steps:

1. The entire array of image sensors is decomposed into sub-regions. The sub-regions should together cover the
entire surface of the array, but overlapping of the sub-regions is permissible.
2. For each of the sub-regions there are formed calibration images which relate to the relevant sub-region as well
as possibly to further necessary imaging parameters (for example, binning or imaging rate). The sub-regions are to
be chosen in the step 1 in such a manner that the generating of such calibration images is possible. Notably the
size of the sub-regions in relation to the relevant binning and the imaging rate used should be chosen to be so small
in the step 1 that the maximum rate Gmax of the evaluation unit is not exceeded during the generation of the calibration
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images.
3. From the acquired calibration images of the sub-regions there are formed overall calibration images which are
related to the entire field of image sensors and any further imaging parameters involved. For example, an overall
offset image of the field is formed by piece-wise composition from offset sub-images (allocation of priority to given
offset sub-images or averaging being permissible in regions of overlap of the offset sub-images).
4. Finally, during the operation of the imaging device the calibration image related to an arbitrary new sub-region
can be acquired in that it is selected simply as a corresponding part from the stored overall calibration images.

[0016] The described calibration method offers the advantage that a major part of the work required for forming
calibration images has to be carried out only once in advance (steps 1 to 3), and that in the course of the operation (step
4) for any arbitrary sub-region the associated calibration, image can be simply formed from the results obtained.
[0017] Notably dark images of a predetermined sub-region can be generated and used as calibration images. Dark
images are characterized in that the image sensors were not exposed to any radiation during their formation, so that
the dark images reflect the offset of the output signals generated by the image sensors. The offset is subtracted from a
measured image during its calibration. The acquisition of dark images can also take place, if desired, during operation
of the imaging device. In the case of an X-ray apparatus, for example, dark images and normal images can be acquired
in an alternating fashion by operating the X-ray source at half the frequency. This ensures that the dark images are up
to date to a high degree, so that drift phenomena of the equipment cannot have serious effects.
[0018] The invention also relates to an imaging device which comprises a two-dimensional array of image sensors as
well as an evaluation unit which is capable of reading out and processing the pixel signals, representing output signals
of image sensors which have been combined by binning, at a maximum rate of no more than Gmax.
[0019] The imaging device is arranged

- To enable the presetting of at least one parameter in order to define a sub-region of the field,
- to define any remaining parameters for defining the sub-region as well as the binning factor b and the imaging rate

f in such a manner that the maximum rate Gmax of the evaluation unit is not exceeded during the reading out of all
image point signals from the sub-region.

[0020] The described method can be carried out by means of the imaging device in such a manner that its advantages
are realized. The imaging device can also be extended in such a manner that it can also carry out the various versions
of the described method.
[0021] The imaging device is preferably an X-ray apparatus which is provided with an adjustable diaphragm arrange-
ment in the beam path, at least one adjusting parameter of the diaphragm arrangement being presettable while any
remaining adjusting parameters of the diaphragm arrangement are automatically set. When the diaphragm arrangement
defines, for example, a rectangular, centered region, the width of this region can advantageously be preset manually
whereas the height of the region is calculated and adjusted automatically.
[0022] The invention will be described in detail hereinafter with reference to the Figures. Therein:

Fig. 1 shows a flow chart illustrating the method in accordance with the invention,
Fig. 2 shows the formation of calibration images for an arbitrary sub-region.

[0023] Fig. 1 illustrates the operation in accordance with the invention of a flat dynamic X-ray detector (FDXD) 13
which consists of an array of image sensors which are arranged in rows and columns. Instructions and information u
can be applied to the detector by an evaluation unit 1 (workstation) and pixel signals i of an image can be read therefrom.
The number of image sensors of such an FDXD 13 typically is very large (≥ 2000 x 2000) and in principle complete
images can be read out from the detector 13 with a high imaging or image rate of typically 30 Hz. However, according
to the present state of the art it is not possible to read out the entire detector 13 with such high imaging rates and to
process the images in the evaluation unit 1. Therefore, in customary detectors either a restriction is made to a few sub-
regions which are permanently defined by the construction, which are centered in the detector field and which have an
approximately square shape and comprise a smaller number of image sensors, or a binning operation is performed so
as to combine groups of 2 x 2, 3 x 3 or in general n x m image sensor signals into one pixel, be it at the expense of a
loss of spatial resolution. Furthermore, the imaging rate f can also be lowered.
[0024] The conditions during the acquisition of an image by means of the FDXD 13 are assembled in a so-called mode
which comprises the following parameters: sub-image or full image; extent of the binning operation (where a non-active
binning operation formally corresponds to binning with 1 x 1 image sensors); analog gain setting within the detector;
maximum exposure time of a single image; imaging rate.
[0025] Furthermore, for X-ray detectors the fact must be taken into account that an acquired image must be individually
calibrated for each mode in order to achieve an acceptable image quality. Notably the offset (image signals without
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radiation input), the gain (pixel-wise different characteristic of the conversion of the amount of radiation into an electrical
signal), as well as defects (faulty pixels etc.) are then taken into account.
[0026] The approximately square and centered sub-regions which are permanently defined in customary X-ray de-
tectors are sub-optimum for many applications. For example, for medical images of the oesophagus or the veins in a
leg a rectangular format would be better suitable, for example, a format with an aspect ratio of 1 : 2. In order to achieve
this object, in accordance with the invention it is arranged that the position, the size and/or the shape of a sub-region to
be imaged can be configured at will from the array of image sensors. Examples of realizations of this concept will be
described in detail hereinafter with reference to Fig. 1. In this respect it is assumed that the selected sub-regions should
have a rectangular shape, so that their size can be described by a width Δx and a height Δy.
[0027] The adjusted imaging rate (for example. 7.5; 15; 30 or 60 Hz) is denoted hereinafter by the letter f and the
maximum rate of the evaluation unit 1 and of the transmission link between the evaluation unit 1 and the FDXD 13 is
referred to as Gmax (for example, 40 million pixel signals per second). Data in excess of the value Gmax cannot be
transmitted or not be corrected and reproduced. Furthermore, the binning factor b is assumed to describe the number
of output signals of single image sensors which are combined so as to form a pixel signal (for example, averaged output
signals). When generally n x m image sensors are combined so as to form one pixel signal (virtual pixel), the binning
factor thus amounts to (n.m). Inactive binning can be described, formally speaking, by a binning factor b= 1.
[0028] On the basis of the above definitions, the condition that for given values of the imaging rate f and the binning
factor b a selected sub-region can still be processed by the evaluation unit 1, can be described by the following inequality: 

[0029] This inequality represents the special case of the inequality (1) for rectangular sub-regions. The parameters
stated at the left of this inequality are partly preset for the methods proposed hereinafter, and remaining parameters are
subsequently adapted in such a manner that the inequality is (still) satisfied.

Example 1: Configuration in the service mode

[0030] In the simplest case the adjustment of arbitrary sub-regions can be performed by a technician only in a service
mode. In conformity with the requests and wishes specified by the user, at least one sub-region is then configured.
Preferably, this sub-region is subsequently calibrated. The sub-regions thus pre-configured and calibrated can be allo-
cated given mode numbers (M1, M2, ...) via which they can be called up in clinical operation. Alternatively, for each
change of mode the detector can also be supplied with parameters on the basis of which the mode can be recognized,
for example, four parameters for the size and position of the sub-region. In respect of operation the clinical operation
itself does not deviate from that of conventional systems in which the sub-regions are configured so as to be invariable
in the X-ray equipment.

Example 2: Collimation limitation without reading out of dark images

[0031] The second version of the method is based on the assumption that offset correction is not necessary or that a
dark image of the entire field has been generated by means of the mosaic calibration (described hereinafter) prior to the
beginning of the examination sequence. This version is characterized in that, in order to adhere to the maximum data
rate (Gmax) in conformity with the inequality (2), the width Δy of the sub-region is adapted, whereas the other variables
are preset. This means that priority is given to the resolution (b, f remain fixed). During a series of image acquisitions,
the actually existing insertion (Δxa, Δya) can be changed at will by the physician. This takes place in the following steps:

1. The physician changes the collimation on the collimator 12 in one direction, for example, the x direction: Δxa → Δxn.
2. The evaluation unit 1 detects the adjusted position Δxn of the collimator 12 in the block 2 and calculates therefrom
the position and the size of the currently adjusted sub-region. Furthermore, the current data of the imaging rate f
and the binning factor b is known.
In block 3 the data rate G* is calculated for the current settings and it is checked whether it is still below the maximum
data rate Gmax.
3. If this is not the case, in block 4 a value Δyn is calculated for the adjustment of the y direction of the collimator
12, thus ensuring that the inequality (2) is satisfied. The new value Δyn is then applied to the collimator 12 in which
a corresponding adjustment is carried out.
4. In block 5 the position and size determined for the sub-region are transferred to the detector 13.
5. The detector 13 and its read-out system adjust themselves to the transferred data, so that the detector is prepared
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to receive the next image.
6. Subsequently, the next X-ray pulse is triggered in the X-ray source (not shown) and the detector 13 delivers, in
conformity with the adjusted parameters, the resultant image i of the preset sub-region to a buffer 7 of the evaluation
unit 1.
7. Calibration images produced by the mosaic calibration 14 (yet to be described) for the entire field of the detector
13 are stored in a memory 15. They include notably an offset image, a gain reference as well as a map with defects.
In the block 6 of the evaluation unit sub-region calibration images are calculated for offset, gain and

defects while taking into account this data of the memory 15. These images are used in the block 9 for a calibration and
correction of the current image from the block 7 so as to generate a corrected image 10. The latter can subsequently
be reproduced, for example, on a monitor 11. The block 8 which is also shown in Fig. 1 is not required for this version
of the method.
[0032] The clinical operation of the X-ray equipment in conformity with the described version of the method thus takes
place continuously also during the collimation operation. The data transmission, data correction and data reproduction
are limited to the exposed region of the detector 13. In case an axis (x) is adjusted so that it is too large, the other axis
(y) will be automatically reduced.

Example 3: Collimation limitation with reading out of dark images

[0033] If the mosaic calibration 14 cannot be used for offset images, in conformity with a third version of the method
offset images are read out during the collimation. Furthermore, like in the second version, in this version the width Δy
of the sub-region is again adapted so as to satisfy the inequality (2), the other variables being preset. The acquisition
procedure is then performed in the following steps:

1.- 5. The steps 1 to 5 are identical to those of the second version. After the step 5, however, it is not possible to
acquire an X-ray image immediately, because it is first necessary to acquire an offset image of the adjusted sub-
region, since in conformity with the assumptions such an offset image cannot be derived from the memory 15.
6. The X-rays of the X-ray source (not shown) are switched off prior to the next acquisition.
7. A dark image D1 is read for the offset correction of the next image and stored in the block 8.
8. Subsequently, the X-rays are switched on again and an image of the same sub-region is read out. This image
can then be processed in the block 9, using the dark image D1 from the block 8, so as to form a corrected image
10 which can be reproduced on the monitor 11.
9. Should the collimation on the collimator 12 have meanwhile changed relative to the preceding acquisition, that
is, if the collimation procedure has continued, the steps 1 to 8 are repeated. Depending on the number of dark
images stored on average (approximately 30) and the imaging rate (approximately 30 Hz), the changing of the
collimation then takes approximately one second. During this phase the detector 13 continues to operate with the
preselected imaging rate f. The X-ray exposure, however, takes place at half the frequency only because of the
switching on and off of the X-ray source.
10.Upon termination of the collimation operation, an adequate number of dark images is read out for the offset
correction (approximately 30) and averaged in conformity with a method which is known from the state of the art.
No X-rays are generated during the acquisition of the dark images.
11.Subsequently, the X-rays are switched on again and the clinical operation is continued with the newly adjusted
sub-region for all subsequent exposures.

Example 4: Automatic binning

[0034] In accordance with the fourth version, a priority is given to the size of the adjusted sub-region, and the resolution
of the detector is adapted by the binning operation, that is, the combining of a plurality of image sensors so as to form
a virtual pixel. In order to satisfy the inequality (2), therefore, the parameter b is varied. The treatment of the offset images
can be performed in the same way as in the second version and the third version and, therefore, will not be described
again. In the case of the fourth version a clinical acquisition takes place in the following steps:

1. The physician changes the collimation in the x direction: Δxa → Δxn.
2. The evaluation unit 1 calculates in the block 4 the maximum y collimation Δyn compatible with the adjusted imaging
rate f and triggers its adjustment.
3. Subsequently, in the block 5 it is checked whether the current parameters Δxn, Δyn, f and b satisfy the inequality
(2). If this is not the case, step-wise incremented binning factors b = 4, 9, ... are tried until the smallest binning factor
bmin is found for which the inequality (2) is satisfied. This factor is then transferred to the detector 13 together with
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the other variables.
4.ff The steps 4 to 7 or 4 to 11 are carried out in the same way as in the described second version and third version,
respectively.

[0035] Thus, according to the fourth version any size of sub-region can be adjusted, because the binning is adapted
if necessary.

Example 5: Automatic adaptation of the imagine rate

[0036] In conformity with the fifth version the imaging rate f is adapted so as to satisfy the inequality (2). The treatment
of the offset images is performed in the same way as in the second and the third version. The execution of a clinical
acquisition is performed in the following steps:

1. The physician changes the collimation in the x direction: Δxa → Δxn.
2. The evaluation unit calculates in the block 4 the maximum y collimation Δyn compatible with the adjusted imaging
rate f and triggers its adjustment.
3. In the block 5 it is checked whether the current data Δxn, Δyn, f, b satisfy the inequality (2). If this is not the case,
successively smaller imaging rates f are tried in conformity with the feasible steps of, for example, 60 Hz, 30 Hz,
20 Hz, 15 Hz, 10 Hz, 7.5 Hz, ..., until the highest imaging rate fmax is found for which the inequality (2) is still satisfied.
This imaging rate is then transferred to the detector 13 together with the other parameters.
4.ff The steps 4 to 7 and 4 to 11 are carried out in the same way as in the described second version and third version,
respectively.

[0037] Thus, in conformity with the fifth version any size of the sub-region can be adjusted, because the imaging rate
f is adapted if necessary. For comfortable operation in this mode the imaging rate should be adjustable in as many steps
as possible.

Example 6: Mosaic calibration

[0038] Referring to Fig. 2, the mosaic calibration performed in block 14 of Fig. 1 will be described in detail hereinafter.
This calibration serves to acquire calibration images (for example, dark images, defect maps etc.) for predetermined
data of the binning factor b and the imaging rate f for the entire field of the detector 13, so that they can be called up as
simply as possible during later operation of the X-ray equipment. The direct acquisition of such calibration images usually
is not possible because of the data rate limitation in conformity with the inequality (2).
[0039] In conformity with the mosaic calibration, the entire field 20 of the detector is first (logically) subdivided into
sub-regions which cover the entire surface. Preferably, these sub-regions have the shape of a tile or a strip. The sub-
regions may also overlap. Their size is chosen to be such that an image can be derived for the relevant sub-region while
satisfying the inequality (2). Therefore, the desired calibration images 21 (for example, dark images) can be acquired
for each of the sub-regions. In as far as exposure of the X-ray detector to X-rays is necessary during the acquisition of
the calibration images, such exposure takes place for the entire detector surface 20. Consequently, the circumstances
are the same for each image sensor.
[0040] The calibration images 21 are combined in the next step so as to form virtual overall calibration images 22 for
the entire detector field. Virtual overall dark images, virtual overall gain images and virtual overall defect images can
notably be acquired in this manner. For the described approach the assumptions are the same as for the customary
calibration of a detector, which means that the calibration results must be stable and reproducible for a significant period
of time. The analog parasitic properties of the detector are not important for as long as they are reproducible. The analog
part of the image formation is absolutely the same for all sub-images. The entire detector is exposed and all analog
channels are electronically read out. The only difference consists in that information which does not belong to a sub-
region is not electronically transferred.
[0041] If slight temporal drifts of the detector cannot be precluded during the calibration, the necessary m images of
the n sub-regions can be acquired in a mixed temporal sequence. The effect of the temporal drift is thus eliminated. This
means that, as opposed to the simple sequence (K11, ..., Klm, ..., Kn1,..., Knm) a mixed sequence (K11, K12, ..., Kn1,
K12, ..., Knm) is chosen, where Knm is the image bearing the number m of the sub-region n.
[0042] Because usually at the most four or sixteen sub-regions are required for a full image, the additional expenditure
for the mosaic calibration is acceptable, the more so because it can be carried out automatically.
[0043] For the calibration of a current clinical image (block 9 in Fig. 1) a sub-image 23 is taken from the overall
calibration image 22, the size and position of said sub-image corresponding exactly to the clinical single image. This
can be very simply performed, so that the clinical use of the device is not burdened by the acquisition of calibration images.
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[0044] The mosaic calibration must be performed for all relevant imaging rates f and binning factors b. In the case of
low imaging rates, only a sub-region is required for the entire detector, which means that the mosaic calibration changes
over into a conventional calibration in conformity with the state of the art.

Claims

1. A method of operating an imaging device with a two-dimensional field of image sensors as well as an evaluation
unit (1) which is capable of reading out and processing the pixel signals (i), representing output signals of image
sensors combined by a binning operation, at a maximum rate of no more than Gmax, in which method

- at least one parameter is preset in order to define a sub-region of the field,
- any remaining parameters for defining the sub-region as well as the binning factor b and the imaging rate f
are defined in such a manner that the maximum rate Gmax of the evaluation unit is not exceeded during the
reading out of all pixel signals from the sub-region.

2. A method as claimed in claim 1, characterized in that the image sensors are arranged in a periodic pattern in a
rectangular field, the sub-region having a rectangular shape with its sides extending parallel to the edges of the field.

3. A method as claimed in claim 1, characterized in that the image sensors are X-ray sensors.

4. A method as claimed in claim 1, characterized in that the sub-region is preset in the service mode of the imaging
device.

5. A method as claimed in claim 1, characterized in that there are specified rules in conformity with which variables
are changed relative to their current values in order to ensure that the maximum rate Gmax is adhered to.

6. A method as claimed in claim 1, characterized in that the evaluation of the pixel signals is performed by means of
calibration images related to the sub-region.

7. A method as claimed in claim 6, characterized in that

- sub-regions are selected which cover the entire field of the image sensors;
- for each of the sub-regions related calibration images (21) are generated with predetermined imaging param-
eters;
- from the calibration images (21) of the sub-regions there are generated overall calibration images (22) for the
imaging parameters which are related to the entire field of image sensors;
- calibration images for an arbitrary new sub-region are acquired from the overall calibration images.

8. A method as claimed in claim 6, characterized in that dark images of the sub-region are generated and used as
calibration images.

9. An imaging device which includes a two-dimensional field of image sensors as well as an evaluation unit (1) which
is capable of reading out and processing the pixel signals (i), representing output signals of image sensors combined
by a binning operation, at a maximum rate of no more than Gmax, the imaging device being arranged

- to enable the presetting of at least one parameter in order to define a sub-region of the field,
- to define any remaining parameters for defining the sub-region as well as the binning factor b and the imaging
rate f in such a manner that the maximum rate Gmax of the evaluation unit is not exceeded during the reading
out of all pixel signals from the sub-region.

10. An imaging device as claimed in claim 9, characterized in that it comprises an X-ray apparatus with an adjustable
diaphragm arrangement in the beam path, at least one adjustment parameter of the diaphragm device being pre-
settable while any remaining adjustment parameters are automatically set.
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Patentansprüche

1. Verfahren zum Betreiben einer Bildgebungsvorrichtung mit einem zweidimensionalen Bildsensorfeld sowie einer
Evaluierungseinheit (1), die in der Lage ist, Pixelsignale (i), welche Ausgangssignale von Bildsensoren kombiniert
durch eine Binning-Operation darstellen, mit einer maximalen Geschwindigkeit von nicht mehr als Gmax auszulesen
und zu verarbeiten, wobei in dem Verfahren

- mindestens ein Parameter voreingestellt wird, um eine Teilregion des Felds zu definieren,
- etwaige verbleibende Parameter zum Definieren der Teilregion sowie der Binning-Faktor b und die Bildge-
bungsrate f auf derartige Weise definiert werden, dass die maximale Geschwindigkeit Gmax der Evaluierungs-
einheit während des Auslesens aller Pixelsignale aus der Teilregion nicht überschritten wird.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Bildsensoren in einem periodischen Muster in
einem rechteckigen Feld angeordnet sind, wobei die Teilregion eine rechteckige Form hat, deren Seiten sich parallel
zu den Rändern des Felds erstrecken.

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Bildsensoren Röntgensensoren sind.

4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Teilregion in dem Service-Modus der Bildge-
bungsvorrichtung voreingestellt wird.

5. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass es spezifische Regeln gibt, nach denen Variablen in
Bezug auf ihre aktuellen Werte geändert werden, um sicherzustellen, dass die maximale Geschwindigkeit Gmax
nicht überschritten wird.

6. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Evaluierung der Pixelsignale mithilfe von Kalib-
rierbildern durchgeführt wird, die sich auf die Teilregion beziehen.

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, dass

- Teilregionen ausgewählt werden, die das gesamte Bildsensorfeld abdecken;
- für jede der Teilregionen zugehörige Kalibrierbilder (21) mit vorgegebenen Bildgebungsparametern erzeugt
werden;
- anhand der Kalibrierbilder (21) der Teilregionen Gesamtkalibrierbilder (22) für die Bildgebungsparameter
erzeugt werden, die sich auf das gesamte Bildsensorfeld beziehen;
- Kalibrierbilder für eine willkürliche neue Teilregion aus den Gesamtkalibrierbildern erfasst werden.

8. Verfahren nach Anspruch 6, dadurch gekennzeichnet, dass Dunkelbilder der Teilregion erzeugt und als Kalib-
rierbilder verwendet werden.

9. Bildgebungsvorrichtung, mit einem zweidimensionalen Bildsensorfeld sowie einer Evaluierungseinheit (1), die in
der Lage ist, die Pixelsignale (i), welche Ausgangssignale von Bildsensoren kombiniert durch eine Binning-Operation
darstellen, mit einer maximalen Geschwindigkeit von nicht mehr als Gmax auszulesen und zu verarbeiten, wobei
die Bildgebungsvorrichtung dafür ausgelegt ist,

- die Voreinstellung von mindestens einem Parameter zu ermöglichen, um eine Teilregion des Felds zu defi-
nieren,
- etwaige verbleibende Parameter zu definieren, um die Teilregion sowie den Binning-Faktor b und die Bildge-
bungsrate f auf derartige Weise zu definieren, dass die maximale Geschwindigkeit Gmax der Evaluierungseinheit
während des Auslesens aller Pixelsignale aus der Teilregion nicht überschritten wird.

10. Bildgebungsvorrichtung nach Anspruch 9, dadurch gekennzeichnet, dass sie ein Röntgengerät mit einer einstell-
baren Blendenanordnung in dem Strahlengang umfasst, wobei mindestens ein Einstellparameter der Blendenan-
ordnung voreinstellbar ist, während etwaige verbleibende Einstellparameter automatisch eingestellt werden.
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Revendications

1. Procédé de fonctionnement d’un dispositif d’imagerie avec un champ bidimensionnel de capteurs d’image ainsi
qu’une unité d’évaluation (1) qui est capable de lire et de traiter les signaux de pixel (i), représentant des signaux
de sortie de capteurs d’image combinés par une opération de regroupement, à une vitesse maximum non supérieure
à Gmax, dans lequel procédé

- au moins un paramètre est préréglé afin de définir une sous-région du champ,
- de quelconques paramètres restants pour définir la sous-région ainsi que le facteur de regroupement b et la
vitesse d’imagerie f sont définis de manière telle que la vitesse maximum Gmax de l’unité d’évaluation ne soit
pas dépassée durant la lecture de tous les signaux de pixel à partir de la sous-région.

2. Procédé selon la revendication 1, caractérisé en ce que les capteurs d’image sont agencés en un motif périodique
dans un champ rectangulaire, la sous-région présentant une forme rectangulaire avec ses côtés s’étendant paral-
lèlement aux bords du champ.

3. Procédé selon la revendication 1, caractérisé en ce que les capteurs d’image sont des capteurs de rayons X.

4. Procédé selon la revendication 1, caractérisé en ce que la sous-région est préréglée dans le mode de service du
dispositif d’imagerie.

5. Procédé selon la revendication 1, caractérisé en ce qu’il y a des règles spécifiées en conformité desquelles des
variables sont changées par rapport à leurs valeurs actuelles afin de garantir que la vitesse maximum Gmax est
respectée.

6. Procédé selon la revendication 1, caractérisé en ce que l’évaluation des signaux de pixel est réalisée au moyen
d’images d’étalonnage connexes à la sous-région.

7. Procédé selon la revendication 6, caractérisé en ce que

- des sous-régions sont sélectionnées qui couvrent le champ entier des capteurs d’image ;
- pour chacune des sous-régions, des images d’étalonnage connexes (21) sont générées avec des paramètres
d’imagerie prédéterminés ;
- à partir des images d’étalonnage (21) des sous-régions sont générées des images d’étalonnage d’ensemble
(22) pour les paramètres d’imagerie qui sont connexes au champ entier de capteurs d’image ;
- des images d’étalonnage pour une nouvelle sous-région arbitraire sont acquises à partir des images d’éta-
lonnage d’ensemble.

8. Procédé selon la revendication 6, caractérisé en ce que des images sombres de la sous-région sont générées et
utilisées en tant qu’images d’étalonnage.

9. Dispositif d’imagerie qui inclut un champ bidimensionnel de capteurs d’image ainsi qu’une unité d’évaluation (1) qui
est capable de lire et de traiter les signaux de pixel (i), représentant des signaux de sortie de capteurs d’image
combinés par une opération de regroupement, à une vitesse maximum non supérieure à Gmax, le dispositif d’imagerie
étant agencé

- pour permettre le préréglage d’au moins un paramètre afin de définir une sous-région du champ,
- pour définir de quelconques paramètres restants pour définir la sous-région ainsi que le facteur de regroupe-
ment b et la vitesse d’imagerie f de manière telle que la vitesse maximum Gmax, de l’unité d’évaluation ne soit
pas dépassée durant la lecture de tous les signaux de pixel à partir de la sous-région.

10. Dispositif d’imagerie selon la revendication 9, caractérisé en ce qu’il comprend un appareil à rayons X avec un
agencement de diaphragme ajustable dans le trajet de faisceau, au moins un paramètre d’ajustement du dispositif
à diaphragme étant pré-réglable alors que de quelconques paramètres d’ajustement restants sont automatiquement
réglés.
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