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Description

[0001] The invention pertains to an x-ray examination
apparatus comprising an x-ray source for forming an im-
age carrying x-ray beam by irradiating an object, an x-
ray image intensifier for converting an x-ray image into
a visible image and an image detection device for de-
tecting said visible image, the image detection device
being provided with an auxiliary light-detection system
for performing brightness-control for said visible image,
said auxiliary light-detection system comprising a pho-
todetector having a plurality of photosensitive elements
for generating a photodetector signal. The invention fur-
ther relates to said visible image detection system.
[0002] An x-ray examination apparatus and visible im-
age detection system of said kind is known from the Eu-
ropean Patent Application EP 0 217 456.

[0003] The known x-ray examination apparatus is fit-
ted with an auxiliary light-detection system having a
photodetector being a charge-coupled device (CCD-de-
tector). Brightness-values in the visible image are con-
verted into an electronic photodetector signal by the
photodetector. An advantage of providing the auxiliary
light detection system with a CCD-detector that has a
multitude of photosensitive elements, is that a CCD-de-
tector has spatial resolving power, so that brightness
control is carried out using spatial information acquired
by an auxiliary light-detection system as described in the
cited reference. The auxiliary light-detection system em-
ploys the CCD-detector for producing an exposure-con-
trol signal for controlling exposure in the visible image ,
e.g. by adjusting the x-ray source. A CCD-detector, as
incorporated in the known auxiliary light-detection sys-
tem, however, inherently has a comparatively limited dy-
namic range of brightness for which it operates ade-
quately. Within a single x-ray image the brightness-val-
ues may have a range of typically 15 dB, that is suffi-
ciently limited for employing a CCD-detector in the aux-
iliary light-detection system. Within a single x-ray image
the dynamic range remains limited due to reduction of
contrast by scattering processes in the x-ray image in-
tensifier. Among various x-ray images in a collection of
X-ray images the average brightness-values appear to
vary over a much wider range, typically 50 dB in practical
examinations. Such a collection is formed e.g. either by
making a sequence of x-ray exposures or by x-ray ex-
posures made during various x-ray examinations each
of them being performed at a different x-ray dose rate.
Therefore, the use of a CCD-detector per se as a pho-
todetector in an auxiliary light-detection system for
brightness control has a drawback in that the range of
sensitivity only limitedly matches the dynamical range
of brightness of images in a collection of x-ray expo-
sures.

[0004] Itis inter alia an object of the invention to pro-
vide an x-ray examination apparatus with an auxiliary
light-detection system having a sensitivity-range match-
ing a wide dynamic range due to a collection of x-ray
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images.

[0005] To achieve this object, an x-ray examination
apparatus in accordance with the invention is charac-
terised in that the auxiliary light-detection system incor-
porates a photosensor for generating a photosensor sig-
nal being representative of an average brightness of the
visible image, and a sensitivity-control device for con-
verting said photosensor signal into a sensitivity-control
signal for adjusting the sensitivity of the photodetector.
[0006] Partof the light emanating from the exit screen
of the x-ray image intensifier is guided to the photosen-
sor. Another part is guided to the photodetector, notably
a CCD-detector. An electronic photosensor signal with
a signal amplitude that is due to brightness averaged
substantially over the area of the exit screen of the im-
age intensifier is generated by the photosensor. The
photosensor signal is converted into a sensitivity-control
signal that is taken to the CCD-detector. The CCD-de-
tector produces an electronic CCD-signal comprising
pixel values due to brightness-values of the visible im-
age. Thus, on the CCD-detector is displayed an, albeit
reduced, representation of the visible image that is
formed on the exit screen of the image intensifier. Bright-
ness control of the visible image is performed on the ba-
sis of the CCD-signal. The integration-time of the CCD-
detector is adjusted by means of the sensitivity-control
signal depending on the average brightness of the visi-
ble image. In particular, the integration time is made
longer when the brightness of the visible image is low.
Additionally or alternatively, the sensitivity-control signal
is employed for adjusting a pre-amplifier incorporated in
the CCD-detector. Consequently, the sensitivity of the
CCD-detector is increased, when the average bright-
ness of the visible image becomes less. Therefore, the
sensitivity of the auxiliary light-detection system is made
to match a dynamic range of a collection of visible im-
ages that correspond to a collection of x-ray images.
[0007] A further advantage is that the auxiliary light-
detection system is capable of performing brightness
control both for x-ray fluoroscopy where a low x-ray-
dose rate is administered for a prolonged time duration
and for x-ray exposures where brief pulses of high x-ray
dose rate are employed.

[0008] A preferred embodiment of an x-ray examina-
tion apparatus in accordance with the invention is char-
acterised in that the auxiliary light-detection system
comprises an image processor for converting said pho-
todetector signal into a primary control signal for per-
forming said brightness-control by performing imaging
adjustments.

[0009] Brightness control often is required on the ba-
sis of brightness of the visible image, in particular of
brightness in parts of the visible image. E.g. in cardio-
examinations, avoiding overexposure is called for when
imaging a heart which is surrounded by lung-tissue that
is much more transparent for x-rays than the heart. To
produce a primary control signal from image features in
parts of the visible image from the CCD-signal an image
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processor is provided. The image processor assembles
a primary control signal from pixel-values of a part at
issue of the visible image.

[0010] Afurther preferred embodiment of an x-ray ex-
amination apparatus in accordance with the invention is
characterised in that the sensitivity-control device incor-
porates a voltage-to-frequency converter and a timing
generator.

[0011] The sensitivity-control signal is preferably pro-
duced from the photosensor signal by way of the com-
bination of a voltage-to-frequency converter and a tim-
ing generator. The photosensor signal having the form
of a voltage is taken to the voltage-to-frequency con-
verter which supplies a digital sensitivity-control signal
having a frequency due to the voltage of the photosen-
sor signal. A timing generator is driven by said digital
sensitivity-control signal so as to adjust the integration
time of the CCD-detector for adapting the sensitivity of
the CCD-detector to the average brightness of the visi-
ble image. Because adjustment of the CCD-detector
can in this way be performed rapidly, in a x-ray exami-
nation apparatus in accordance with the invention
brightness control an be employed both during fluoros-
copy where a low x-ray dose rate is administered during
a prolonged time as well as during pulsed x-ray expo-
sures where high x-ray doses are successively admin-
istered during a brief period.

[0012] Afurther preferred embodiment of an x-ray ex-
amination apparatus in accordance with the invention is
characterised in that the auxiliary light-detection system
comprises multiplication means for forming an expo-
sure-control signal for performing said brightness con-
trol, said exposure-control signal being formed by mul-
tiplying said primary control signal by said photosensor
signal.

[0013] The adjustment of the sensitivity of the CCD-
detector through the adjustment of the integration time
of the CCD-detector results in a CCD-signal with an am-
plitude that is substantially independent of the average
brightness of the image. As a result the CCD-signal only
contains information about relative spatial intensity dis-
tribution within the visible image This dependence aris-
es because the sensitivity of the CCD-detector is adapt-
ed to said average brightness. The adjustment of the
sensitivity of the CCD-detector through the adjustment
of the integration time of the CCD-detector leads to a
dependence of the primary control signal being substan-
tially reciprocal to the photosensor signal amplitude. For
performing brightness control however, it is preferred to
employ a control signal that contains absolute informa-
tion about the (spatial) intensity (distribution) within the
image. A primary control signal is generated by the im-
age processor representing spatially selected relevant
information relative to average intensity within the visi-
ble image. To that end, an exposure-control signal (con-
taining absolute information) is generated by multiplying
the primary control signal by the photosensor signal, the
latter being representative of the average brightness of
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the visible image.

[0014] Afurther preferred embodiment of an x-ray ex-
amination apparatus in accordance with the invention is
characterised in that said multiplication means incorpo-
rates a digital-to-analog converter for converting said
primary control signal into an analog control signal, and
a voltage-to-frequency converter having a first input to
which said analog control signal is taken, having a sec-
ond input to which said photosensor signal is taken, hav-
ing an output from which said exposure-control signal
for performing brightness control is supplied.

[0015] The exposure-control signal is preferably pro-
duced from the primary control signal and the photosen-
sor signal by way of a multiplication means incorporating
avoltage-to-frequency converter having two input ports.
The voltage due to the signal amplitude of the photo-
sensor signal is supplied to the first input port of the volt-
age-to-frequency converter and the primary control sig-
nal is taken to the second input port. The voltage-to-fre-
quency converter produces an exposure-control signal
having a frequency being proportional to the product of
the signal amplitudes of the photosensor and the prima-
ry control-signal, respectively. Thus, the exposure-con-
trol signal contains absolute intensity information for
performing brightness control. The exposure-control
signal only contains information of spatially selected rel-
evant parts of the image.

[0016] Afurther preferred embodiment of an x-ray ex-
amination apparatus in accordance with the invention is
characterised in that said apparatus is provided with a
user-interface for supplying a field-selection signal to
the auxiliary light-detection system.

[0017] For various medical examination procedures
parts of the visible image that are relevant for brightness
control are different. As an example, the relevant parts
of the visible image in thorax-examinations where parts
of lungs may be subjected to overexposure are different
from relevant parts at issue during peripheral angiogra-
phy where limbs are surrounded by air. Therefore, it is
preferred that selection of measuring-fields, i.e. said rel-
evant parts of the visible image, can be performed. To
that end, a user-interface is provided for supplying field-
selection signals to the image processor. At option
measuring-fields can be selected automatically from a
field memory or manually by way of a control means and
a monitor displaying the visible image.

[0018] Afurther preferred embodiment of an x-ray ex-
amination apparatus in accordance with the invention is
characterised in that the image processor is arranged
for supplying image-control signals.

[0019] The electronic CCD-signal is representative of
the visible image. From the electronic CCD-signal an im-
age-control signal is formed by the image processor that
is representative of the contrast of the visible image or
of contours separating bright and dark portions in the
visible image. The image-control signal is employed for
controlling the x-ray source and the image detection de-
vice. Moreover, because the CCD-detector is adjusted
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rapidly, the generation of the image-control signal is
completed within the duration of an x-ray exposure.
Therefore, it is provided to perform brightness control
during a brief x-ray exposure.

[0020] A visible image detecting system comprising
an auxiliary light-detection system and being suitable for
use in an x-ray examination apparatus in accordance
with the invention incorporates a photosensor for gen-
erating a photosensor signal and a sensitivity-control
device for converting said photosensor signal into a sen-
sitivity-control signal for adjusting the sensitivity of the
photodetector. The visible image detection system of
the invention is defined in claim 8.

[0021] These and other aspects of the invention will
become apparent from and elucidated with reference to
the embodiments described hereinafter and with refer-
ence to the accompanying drawings.

[0022] Figure 1 shows a schematic diagram of an x-
ray examination apparatus in accordance with the in-
vention.

[0023] Figure 2 shows a schematic diagram of details
of an auxiliary light-detection system for use in an x-ray
examination apparatus in accordance with the inven-
tion.

[0024] Figure 3shows an example of an area selected
measured-fields in relation to the area of the exit screen
of the x-ray image intensifier.

[0025] Figure 1 shows a schematic diagram of an x-
ray examination apparatus in accordance with the in-
vention. By the x-ray source 1 an object 2 is irradiated
and due to modulated absorption of x-radiation within
the object an x-ray image is formed on the entrance
screen 3 of the x-ray image intensifier 4. The x-ray im-
age is converted by the x-ray image intensifier into a
visible image which is formed on the exit screen 5 of the
x-ray image intensifier. Said visible image is detected by
the image detection device 18. The image carrying vis-
ible radiation 6 emanating from the exit screen 5 is, in
the embodiment shown here, imaged with the aid of an
optical arrangement 7 onto a television camera 8, which
in turn converts the visible image into an electronic video
signal. The optical arrangement 7 comprises a first lens
9 whose object focal plane coincides substantially with
the exit screen 5, and a second lens 10 whose image
focal plane substantially coincides with an image pick-
up face 11 of the television camera 8.

[0026] The visible radiation 6 emanating from the exit
screen of the x-ray image intensifier is formed into a par-
allel light-beam 12 by way of the lens 9, said parallel
light-beam is subsequently focused by lens 10 onto the
image pick-up face 11 of the television camera. In the
space between the lenses 9 and 10 there is inserted an
optical element 20, having the form of a prism with which
e.g. 0.1 to 1 per cent of the luminous flux of the parallel
beam 12 is deflected as a partial beam 21. The optical
element 20 can also be formed by a mirror set at an an-
gle to the parallel beam, and if desired be partially trans-
parent, by a bundle of fibres etc.. The partial beam 21
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is detected by the auxiliary light-detection-system 22.
Using the partial beam 21 as an input, the auxiliary light-
detection system forms an exposure-control signal
which is supplied to a high-voltage-generator 13 for con-
trolling e.g. pulse-duration, intensity and energy of the
x-radiation produced by the x-ray source. Additionally,
the auxiliary light-detection system forms image-control
signals in the form of contrast signal and a contour sig-
nal. Said contour signal is supplied to a filter-control-
means 14 for controlling adjustment of an absorption fil-
ter-arrangement 15, so as to avoid overexposure in
parts of the visible image due to portions of the object
having low x-ray absorption. Said contrast signal is sup-
plied to the high-voltage generator 13 for controlling the
X-ray source.

[0027] Figure 2 shows a schematic diagram present-
ing details of an auxiliary light-detection system for use
in an x-ray examination apparatus in accordance with
the invention. The partial beam 21 that is deflected from
the parallel beam 12 is, directed to a CCD-detector 24
by means of an optical imaging-system 23. Here, the
optical system 23 is shown as a single lens with which
substantially the entire visible image from the exit
screen 5, is imaged in a reduced way, i.e. with only a
part, viz. a per cent or less of its luminous intensity on
a CCD-detector 24. A portion of the image formed on
the CCD-detector is selected by disregarding signal am-
plitudes of the CCD-signal pertaining to parts of the vis-
ible image outside said portion to be selected. Such a
selected image portion is employed as a measured-
field, viz. by selecting a portion of the image, the CCD-
detector provides an a photodetector signal in the form
of an analog electronic CCD-signal due to brightness in
said selected portion of the visible image. The analog
electronic CCD-signal is converted by way of an analog-
to-digital-converter 25 into a digital CCD-signal which is
subsequently supplied to a digital image-processor 26.
[0028] A divisional beam 31 is deflected by way of a
beam-splitting-means 30, e.g. a second prism, from the
partial beam 21. Said divisional beam 31 is impinging
on a photosensor, notably a photodiode which gener-
ates an electronic photosensor signal having a signal
amplitude due to the average brightness of the visible
image. Said photosensor is supplied to a buffer-circuit
33. The sensitivity of the CCD-detector is adjusted by
way of a sensitivity-control-device 34. The photosensor
signal is supplied to a first input-port 40 of a voltage-to-
frequency-converter 41 which is incorporated in the sen-
sitivity-control-device 34. The photosensor signal is
converted by the voltage-to-frequency-converter into a
digital sensitivity-control signal having a frequency be-
ing proportional to the signal amplitude of the photosen-
sor signal. The sensitivity--control signal is supplied to
a timing generator 42 being coupled to the CCD-chip 27
which is incorporated in the CCD-detector 24, for sup-
plying a sensitivity-control signal employed for adjust-
ing, substantially instantaneously, the integration time
employed by the CCD-detector. Additionally or alterna-
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tively, the digital sensitivity-control signal is supplied to
a control-input 28 of preamplifier 29 being incorporated
in the CCD-detector 24. As a consequence, the sensi-
tivity of the CCD-detector is adjusted reciprocally to the
average brightness of the visible image. In other words
when the average brightness of the visible image is high,
the sensitivity of the CCD-detector is low and the dy-
namic range of brightness to which the CCD-detector is
sensitive is located in a brightness-range so as to match
the range of brightness-values of the visible image at
issue. When on the other hand, in a subsequent visible
image the average brightness is low, the sensitivity of
the CCD-detector is, practically instantaneously, in-
creased so as to sustain matching the sensitivity-range
of the CCD-detector to the range of brightness of said
subsequent visible image. Thus, brightness control is
adequately carried out both for x-ray fluoroscopy where
a patient is continuously irradiated with a low x-ray dose
and for x-ray exposure where brief pulses of high x-ray
dose are administered. Further refinement of the sensi-
tivity-control-device 34 is achieved by providing a CCD-
sensitivity-adjustment-means 43 coupled to a second
input-port 44 of the voltage-to-frequency-converter 41.
By way of the CCD-sensitivity-adjustment-means 43 an
additional voltage is at option supplied to the voltage-to-
frequency-converter which multiplies the frequency of
the digital sensitivity-control signal by a supplementary
factor of which the value can be chosen. In particular,
by said CCD-sensitivity-adjustment-means 43 matching
of the auxiliary light-detection system to the x-ray image
intensifier can be achieved.

[0029] The auxiliary light-detection system 22 is ar-
ranged for converting the digital CCD-signal into an ex-
posure-control signal for controlling the x-ray source 1.
To that end, the image processor 26 selects a relevant
measured-field recorded by the CCD-detector and con-
verts the digital CCD-signal into a primary control signal
having a signal amplitude due to image-information of
said selected portion, e.g. average brightness in said
selected portion. Furthermore, because of the sensitiv-
ity of the CCD-detector being adjusted by the sensitivity-
control-device 34 as described hereinbefore, the signal
amplitude of the primary control signal is inversely pro-
portional to the average brightness of the entire visible
image formed on the exit screen of the x-ray image in-
tensifier. Consequently, the primary control signal has a
signal amplitude that is substantially independent of the
average brightness of the visible image. As a result the
CCD-signal only contains information about relative
spatial intensity distribution within the visible image. In
order to obtain an exposure-control signal that contains
absolute information about the (spatial) intensity (distri-
bution) within the image, an electronic multiplication-
means 50 is provided, for multiplying the primary control
signal by the photosensor signal. The photosensor sig-
nal is supplied to a first input-port 52 of a second volt-
age-to-frequency-converter 53. The primary control sig-
nal is converted into an analog control signal by a digital-
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to-analog-converter 51 and supplied to a second input-
port 54 of the second voltage-to-frequency-converter
53. As an output, said voltage-to-frequency-converter
583 produces an exposure-control signal having a fre-
quency due to the product of the signal amplitudes of
the photosensor signal and the analog control signal.
The exposure-control signal is supplied to respectively
the high-voltage-generator 13 for controlling the x-ray
source.

[0030] Often, the digital CCD-signal is only approxi-
mately proportional to the average brightness of the vis-
ible image. Deviations from exact inverse proportionality
are induced by imperfections of the sensitivity-control-
device 34. For each of the signal amplitudes of the CCD-
signal of each of the pixels of the CCD-detector the de-
viation is substantially the same. Such deviations are
corrected for in that by the image processor the average
value is computed of the CCD-signal amplitudes from
the pixels of the CCD-detector and that the by the image
processor the digital CCD-signal is divided by said av-
erage value of CCD-signal amplitudes. Consequently,
the ensuing primary control signal is exactly inversely
proportional to the average brightness of the visible im-
age.

[0031] Furthermore, from the digital CCD-signal con-
tour information is obtained by the image processor and
converted into a contour-signal. The contour-signal is
employed as an image-control-signal for adjusting the
absorption filter arrangement 15 to be placed in corre-
spondence with contours dividing bright parts of the im-
age from dark parts and thus avoiding overexposure.
The digital CCD-signal is representative for the visible
image because the optical system 23 images a reduced
version of the visible image on the CCD-detector. In ad-
dition, the image processor provides a contrast-signal
being representative of the contrast of the visible image.
The contrast-signal is supplied as a further image-con-
trol signal to a control-input 81 of a video processor 80,
or alternatively to a control input 82 of an internal am-
plifier 83 of the video camera 8. The video processor 80
converts the video signal from the video camera 8 into
a signal that is suitable for a monitor 16 and/or a buffer-
circuit 17; from the buffer-circuit 17 the signal is forward-
ed to an image registering-device 19. Moreover, be-
cause the CCD-detector is adjusted rapidly, the gener-
ation of the contrast signal is completed within the du-
ration of an x-ray exposure. Therefore, supplying the
contrast-signal to the high-voltage generator is em-
ployed for adjusting the x-ray source during exposure
on the basis of contrast coming about of the visible im-
age.

[0032] Figure 3shows an example of an area selected
measured-fields in relation to the area of the exit screen
of the x-ray image intensifier. The circumference of the
substantially circularly shaped area of the exit screen of
the x-ray image intensifier is indicated by the reference
numeral 61. Preferably, the photosensor 32 is respon-
sive to the entire area of the exit screen; thus the am-
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plitude of the photosensor signal corresponds to the
brightness of the visible image averaged over the shad-
ed area 61. As an alternative, the amplitude of the pho-
tosensor an be chosen to correspond to the maximum
brightness value within the area of the exit screen,; this
alternative is to be preferred for avoiding overexposure
at the expense of loss of image quality in poorly illumi-
nated parts. Cross-hatched areas 62 are shown as an
example of selected measuring-fields, here in particular
suited for brightness control for peripheral x-ray exami-
nations. Viz. the exposure-control signal generated by
the auxiliary light-detection-system 22 is due to assem-
bling brightness-values in the areas 62, wherein rele-
vant medical image information is present. Measuring-
fields can also be selected in an intelligent manner, viz.
by registering black-fields or white-fields, i.e. parts of the
visible image having respectively very low or very high
brightness, by the image processor 26 using the digital
CCD-signal. These black-fields pertain to parts where
x-ray absorption is exceptionally high, such as in pins
employed for joining fractured bones. Black fields hav-
ing been identified, they can be excluded from measur-
ing-fields from which control signals are formed.
[0033] Furthermore, for controlling the imaging cir-
cumstances as determined inter aliaby the adjustments
of the high-voltage-generator 13 and the filter-control-
means in such a manner that an displayed image on the
monitor 16 or a recorded image registered in the image-
registering device 19 approximate closely the image
quality desired by a physician the image processing
means is provided with fuzzy logic. By means of fuzzy
logicitis also possible to select intricately shaped meas-
uring fields such as e.g. a contour of a patients hand.
Controlling of the auxiliary light-detection system is dis-
cussed hereinbefore with reference to Figure 1. For se-
lection of measured-fields a user-interface 70 is provid-
ed. To that end the user-interface incorporates a video-
mixer 71 having as an input the video signal generated
by the television camera 8. A relevant measured-field
can be selected from a monitor 72 and using a control-
means 73, here shown in the form of a joy-stick and a
field-selection signal is subsequently supplied by the
video-mixer 71 to the image-processor 26. Alternatively,
said control-means 73 may have the form of an anatom-
ic programmed radiography (APR)-keyboard, having
preprogrammed keys for selecting a measuring-field
suitable for an anatomic region at issue. In addition a
field-memory 74 is provided from which field-selection
signals can be supplied to the image processor 26. Se-
lection of fields from the field-memory 74 is performed
either manually by way of the control-means 73 or au-
tomatically by way of a microprocessor 75.

Claims

1.  An x-ray examination apparatus comprising an x-
ray source (1) for forming an image carrying x-ray
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beam by irradiating an object, an x-ray image inten-
sifier (4) for converting an x-ray image into a visible
image and an image detection device for detecting
said visible image, the image detection device be-
ing provided with an auxiliary light-detection system
(22) for performing brightness-control for said visi-
ble image, said system comprising a photodetector
(24) having a plurality of photo-sensitive elements
(27) for generating a photodetector signal, charac-
terised in that the auxiliary light detection system
incorporates a photosensor (32) for generating a
photosensor signal being representative of an av-
erage brightness of the visible image, and a sensi-
tivity-control device (34) for converting said photo-
sensor signal into a sensitivity-control signal for ad-
justing the sensitivitv of the photodetector (24).

An Xx-ray examination apparatus as claimed in
Claim 1, characterised in that the auxiliary light-de-
tection system comprises an image processor for
converting said photodetector signal into a primary
control signal for performing said brightness-control
by performing imaging adjustments.

An x-ray examination apparatus as claimed in any
one of the preceding Claims, characterised in that
the sensitivity-control device incorporates a volt-
age-to-frequency converter and a timing generator.

An x-ray examination apparatus as claimed in any
one of Claims 2 or 3, characterised in that the aux-
iliary light-detection system comprises multiplica-
tion means for forming an exposure-control signal
for performing said brightness control, said expo-
sure-control signal being formed by multiplying said
primary control signal by said photosensor signal.

An Xx-ray examination apparatus as claimed in
Claim 4, characterised in that said multiplication
means incorporates a digital-to-analog converter
for converting said primary control signal into an an-
alog control signal, and a voltage-to-frequency con-
verter having a first input to which said analog con-
trol signal is taken, having a second input to which
said photosensor signal is taken, having an output
from which said exposure-control signal for per-
forming brightness control is supplied.

An x-ray examination apparatus as claimed in any
one of the preceding Claims, characterised in that
said apparatus is provided with a user-interface for
supplying a field-selection signal to the auxiliary
light-detection system.

An x-ray examination apparatus as claimed in any
one of Claims 2-6, characterised in that the image
processor is arranged for supplying image-control
signals.
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A visible image detection system suitable for use in
an x-ray examination apparatus as claimed in any
one of the preceding Claims comprising an image
detection device (18) and an auxiliary light-detec-
tion system (22) , the auxiliary light detection sys-
tem comprising a photodetector (24) generating a
photodetector signal characterised in that the aux-
iliary light detection system incorporates a photo-
sensor (32) for generating a photosensor signal be-
ing representative of an average brightness of the
visible image and a sensitivity-control device for
converting said photosensor signal into a sensitivi-
ty-control signal for adjusting the sensitivity of the
photodetector.

Patentanspriiche

1.

Réntgenuntersuchungsgerdt mit einer Rdntgen-
quelle (1) zum Bilden eines bildtragenden Réntgen-
strahlenblindels durch Bestrahlung eines Objekts,
einem Réntgenbildverstarker (4) zum Umwandeln
eines Rdéntgenbildes in ein sichtbares Bild und einer
Bilddetektionseinrichtung zum Detektieren des ge-
nannten sichtbaren Bildes, wobei die Bilddetekti-
onseinrichtung mit einem Hilfslichtdetektionssy-
stem (22) zum Ausflhren einer Helligkeitssteue-
rung flr das genannte sichtbare Bild versehen ist,
wobei das System einen Photodetektor (24) mit ei-
ner Vielzahl von lichtempfindlichen Elementen (27)
zum Generieren eines Photodetektorsignals um-
fasst, dadurch gekennzeichnet, dass das Hilfslicht-
detektionssystem einen Photosensor (32) zum Ge-
nerieren eines Photosensorsignals enthalt, das re-
présentativ fir eine mittlere Helligkeit des sichtba-
ren Bildes ist, und eine Empfindlichkeitssteuerung-
einrichtung (34) zum Umwandeln des genannten
Photosensorsignals in ein Empfindlichkeitssteue-
rungssignal zum Einstellen der Empfindlichkeit des
Photodetekiors (24).

Réntgenuntersuchungsgerat nach Anspruch 1, da-
durch gekennzeichnet, dass das Hilfslichtdetekti-
onssystem eine Bildverarbeitungseinheit zum Um-
wandeln des genannten Photodetektorsignals in
ein priméres Steuerungssignal umfasst, um die ge-
nannte Helligkeitssteuerung durch Ausfihren von
Bildgebungseinstellungen auszufihren.

Réntgenuntersuchungsgerét nach einem der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, dass die Empfindlichkeitssteuerungsein-
richtung einen Spannung-Frequenz-Umwandler
und einen Zeitgeber enthalt.

Réntgenuntersuchungsgerét nach einem der An-
spriche 2 oder 3, dadurch gekennzeichnet, dass
das Hilfslichtdetektionssystem Multipliziermittel
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umfasst, um ein Belichtungssteuerungssignal zum
Ausfiihren der genannten Helligkeitssteuerung zu
bilden, wobei das genannte Belichtungssteue-
rungssignal durch Multiplizieren des genannten pri-
maren Steuerungssignals mit dem genannten Pho-
tosensorsignal gebildet wird.

Réntgenuntersuchungsgerat nach Anspruch 4, da-
durch gekennzeichnet, dass das genannte Multipli-
ziermittel einen Digital-Analog-Umsetzer umfasst
zum Umsetzen des genannten primdren Steue-
rungssignals in ein analoges Steuerungssignal und
einen Spannung-Frequenz-Wandler mit einem er-
sten Eingang, an den das genannte analoge Steue-
rungssignal gelegt wird, mit einem zweiten Ein-
gang, an den das genannte Photosensorsignal ge-
legt wird, mit einem Ausgang, von dem das genann-
te Belichtungssteuerungssignal zum Ausfihren der
Helligkeitssteuerung abgegeben wird

Réntgenuntersuchungsgerat nach einem der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, dass das genannte Gerat mit einer Benutzer-
schnittstelle zum Abgeben eines Feldselektionssi-
gnals an das Hilfslichtdetektionssystem versehen
ist.

Réntgenuntersuchungsgerat nach einem der An-
spriche 2-6, dadurch gekennzeichnet, dass die
Bildverarbeitungseinheit zum Abgeben von Bild-
steuerungssignalen ausgebildet ist.

Detektionssystem flr sichtbare Bilder, das zur Ver-
wendung in einem Roéntgenuntersuchungsgerat
nach einem der vorhergehenden Anspriiche geeig-
net ist, mit einer Bilddetektionseinrichtung (18) und
einem Hilfslichtdetektionssystem (22), wobei das
Hilfslichtdetektionssystem einen Photodetektor
(24) umfasst, der ein Photodetektorsignal generiert,
dadurch gekennzeichnet, dass das Hilfslichtdetek-
tionssystem einen Photosensor (32) zum Generie-
ren eines Photosensorsignals enthalt, das repra-
sentativ flr eine mittlere Helligkeit des sichtbaren
Bildes ist und eine Empfindlichkeitssteuerungsein-
richtung zum Umwandeln des genannten Photo-
sensorsignals in ein Empfindlichkeitssteuerungssi-
gnal zum Einstellen der Empfindlichkeit des Photo-
detekiors.

Revendications

Appareil d'examen aux rayons X comprenant une
source de rayons X (1) pour former un faisceau de
rayons X véhiculant une image en irradiant un objet,
un intensificateur d'image de rayons X (4) pour con-
vertir une image de rayons X en une image visible
et un dispositif de détection d'image pour détecter
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cette image visible, le dispositif de détection d'ima-
ge étant muni d'un systéme de détection de lumiére
auxiliaire (22) pour exécuter le réglage de brillance
pour cette image visible, ce systéme de détection
de lumiére auxiliaire comprenant un photodétecteur
(24) ayant une pluralité d'éléments photosensibles
(27) pour engendrer un signal de photodétecteur,
caractérisé en ce que le systéme de détection de
lumiére auxiliaire comprend un photocapteur (32)
pour engendrer un signal de photocapteur repré-
sentatif d'une brillance moyenne de l'image visible,
et un dispositif de commande de sensibilité (34)
pour convertir ce signal de photocapteur en un si-
gnal de commande de sensibilité pour ajuster la
sensibilité du photodétecteur (24).

Appareil d'examen aux rayons X suivant la reven-
dication 1, caractérisé en ce que le systéme de dé-
tection de lumiére auxiliaire comprend un proces-
seur d'image pour convertir le signal de photodé-
tecteur en un signal de commande primaire pour
effectuer le réglage de brillance en exécutant des
ajustements de formation d'images.

Appareil d'examen aux rayons X suivant 'une quel-
conque des revendications précédentes, caractéri-
sé en ce que le dispositif de commande de sensi-
bilité comprend un convertisseur tension-fréquence
et un générateur de synchronisation.

Appareil d'examen aux rayons X suivant 'une quel-
conque des revendications 2 ou 3, caractérisée en
ce que le systéme de détection de lumiére auxiliaire
comprend des moyens de multiplication pour for-
mer un signal de commande d'exposition en vue
d'exécuter le réglage de brillance, le signal de com-
mande d'exposition étant formé en multipliant le si-
gnal de commande primaire par le signal de photo-
capteur.

Appareil d'examen aux rayons X suivant la reven-
dication 4, caractérisée en ce que les moyens de
multiplication comprennent un convertisseur numé-
rique-analogique pour convertir le signal de com-
mande primaire en un signal de commande analo-
gique, et un convertisseur tension-fréquence ayant
une premiére entrée a laquelle est amené le signal
de commande analogique, une seconde entrée a
laquelle estamené le signal de photocapteur, et une
sortie fournissant le signal de commande d'exposi-
tion pour exécuter la commande de brillance.

Appareil d'examen aux rayons X suivant 'une quel-
conque des revendications précédentes,
caractérisé en ce que l'appareil est muni d'une in-
terface d'utilisateur pour fournir un signal de sélec-
tion de champ au systéme de détection de lumiére
auxiliaire.
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7.

Appareil d'examen aux rayons X suivant l'une quel-
conque des revendications 2 & 6,

caractérisé en ce que le processeur d'image est
congu pour fournir des signaux de commande
d'image.

Systéme de détection d'image visible propre a étre
utilisé dans un appareil d'examen aux rayons X sui-
vant l'une quelconque des revendications précé-
dentes, comprenant un dispositif comprenant un
dispositif de détection d'image (18) et un systéme
de détection de lumiére auxiliaire (22), le systéme
de détection de lumiére auxiliaire comprenant un
photodétecteur (24) engendrant un signal de pho-
todétecteur, caractérisé en ce que le systéme de
détection de lumiére auxiliaire comprend un photo-
capteur (32) pour engendrer un signal de photocap-
teur qui est représentatif d'une brillance moyenne
de l'image visible et un dispositif de commande de
sensibilité pour convertir le signal de photocapteur
en un signal de commande de sensibilité pour ajus-
ter la sensibilité du photodétecteur.
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