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the examination table exactly in the same positions as those in which the
examination table was stop- BACKGROUND OF THE INVENTION
ped at the time of the first movement. Conse- quently an artefact caused by
positional deviation The present invention relates to an X-ray pho-   5
is liable to appear. Even if the examination table tographic equipment in
which an X-ray television is  per se is free from positional deviation, the
body of utilized, and more particularly to an X-ray photo-  the subject is
liable to deviate from its initial pos- graphic equipment for carrying out
digital subtrac-  ture in the course of the long interval between the tion
angiography (DSA) in which video signals to  time when a pre-contrast image
is taken in an area be processed are digitalized.                10  and
the time when a contrast image is taken in the When a subject is to undergo
DSA in two or     same area. Consequently an artefact caused by more areas
of his body, and when these areas are  postural deviation is also liable to
appear. disposed along the direction of flow of a contrast   In the second
technique, the examination table medium, it is most common to carry out DSA
with   has only to be moved once from the uppermost to either of the
following two techniques, in either of  15  the downmost side of the
contrast medium stream. which the contrast medium has only to be injected
There is no possibility, therefore, that an artefact once for all so as to
avoid a cardiodynamic burden  caused by positional deviation will appear.
It is which would be imposed on the heart of the sub-   difficult, however,
to start moving the examination ject if the contrast medium were injected
in each  table at an opportune moment. The contrast me- area:
20  dium may have already reached a second area The first technique
comprises the steps of tak-  disposed at the downstream side if the second
ing a pre-contrast image in one area after another,  area is late in coming
into view of the image pickup injecting a contrast medium, taking a
contrast im-  system. In that event, the pre-contrast image will age in one
area after another, and subtracting the  include an image of the contrast
medium (i.e. an pre-contrast image from the contrast image for  25  image
of the blood vessel), which will be lost when each area. A difference
obtained from this subtrac-  this pre-contrast image is subtracted from a
con- tion represents an image of the contrast medium   trast image.
Consequently the portion where the alone, i.e. an image of the blood vessel
alone, the  blood vessel exists turns white on an image ob- background of
which has vanished. Twice in all, an  tained from  such subtraction. As a
matter of examination table, on which the subject is lying, is  30  course,
one may contend that the problem of this moved relative to an image pickup
system includ-  kind does not arise if the movement of the exami- ing an
X-ray tube, i.e. once before the injection of  nation table is started at
an opportune moment so the contrast medium and once after the injection
that the second area may come into view of the thereof.
image pickup system before the contrast medium The second technique begins
with taking a pre-  35  reaches the area. However, this contention does
contrast image in an area disposed at the upstream  not fit in with the
reality, because there is great side of the flow of a contrast medium. The
pre-   individual variation as to the velocity of flow of the contrast
image is taken before the contrast medium  contrast medium (i.e. the
velocity of blood flow). reaches the area. Subsequently, when the contrast
An X-ray photographic equipment according to medium reaches the area, a
contrast image is  40  the prior art portion of claim 1 is known from EP-A-
taken in that area. Then an area disposed at the  0 146 991. downstream
side is allowed to come into view of the image pickup system, and a
pre-contrast image  SUMMARY OF THE INVENTION is taken in that area before
the contrast medium reaches the area. Subsequently, when the contrast  45
It is an object of the present invention to pro- medium  reaches the area,
a contrast image is     vide an X-ray photographic equipment for allowing
taken in that area. Thus the movement of the      a subject to undergo DSA
in a plurality of areas of subject relative to the image pickup system pre-
his body, these areas being disposed along the cedes the flow of the
contrast medium. In each of a  direction of flow of a contrast medium, the
equip- plurality of areas, both a pre-contrast image and a   50  ment being
capable of delivering such an excellent contrast image are taken, and the
former is sub-  image as to be free from an artefact caused by tracted from
the latter.                          positional deviation or from the
deficiency of image The first technique is characterized in that,
information. after the first movement of the examination table    According
to the invention there is provided X- for the purpose of taking
pre-contrast images in a   55  ray photographic equipment comprising:
plurality of areas, the examination table is returned  X-ray radiation
means, X-ray image pickup means to its starting position. The trouble is
that, at the  spaced from said X-ray radiation means so that a time of the
second movement, it is difficult to stop  body of a subject may be disposed
therebetween, 2    



3                EP 0 374 328 B1                   4 said X-ray image
pickup means facing said X-ray  image. radiation means so that X-rays
produced by said X-  On the other hand, the minimum value holding ray
radiation means may he received by said X-ray  image is represented by the
most blackish picture image pickup means after passing through the
elements. Consequently, even if the signal level body of the subject, means
for moving said X-ray   5   undergoes variation in the course of the above-
radiation means and said X-ray image pickup      described comparison
between the images, a dis- means relative to the body of the subject along
a  tinct image of the contrast medium moving in the direction of flow of a
contrast medium in the body  body of the subject appears in the minimum
value of the subject, said moving means including means  holding image. for
stopping said X-ray radiation means and said X-  10  The signal level of an
image of the background ray image pickup means at a plurality of positions,
does not undergo variation in the course of the and digitizing means for
converting each of   above-described comparison between the images. said
image signals into a frame of digital signals  Consequently the image of
the background appear- representing, pixel-by-pixel, the level of each
pixel  ing in the maximum value holding image is on a ranging from black to
white, characterised by:  15  level with that appearing in the minimum
value first means responsive to said digitizing means,  holding image. for
producing signals representing a maximum val-    Consequently a difference
between the maxi- ue holding image wherein each pixel has a level  mum
value holding image and the minimum value equal to the level of the whitest
of the correspond-  holding image represents an image of the contrast ing
pixels in each of said frames;           20  medium alone, i.e. an image of
the blood vessel second means responsive to said digitizing    alone.
means, for producing signals representing a mini-   There is no possibility
that an artefact caused mum value holding image wherein each pixel has a
by positional deviation will appear, because a plu- level equal to the
level of the blackest of the  rality of images are obtained during the time
when corresponding pixels in each of said frames, and  25  the visual field
of the X-ray image pickup means is difference means responsive to said
first     at a standstill relative to the body of the subject. means and
said second means for producing dif-      There is no problem even if the
visual field of ference signals representing the difference be-  the X-ray
image pickup means is not moved at an tween the minimum value holding image
and the    opportune moment, i.e., even if the starting of the maximum
value holding image.                 30  visual field is delayed. In this
case, when the visual The visual field of the X-ray image pickup    field
reaches the next area, the contrast medium means is moved relative to the
body of the subject  may have already reached the upstream side of along
the direction of flow of the contrast medium  that area. However, the
upstream side of an area is in the body of the subject, and stopped in a
plural-  a portion from which the contrast medium flows ity of positions.
During each time when the X-ray  35  away earliest. Therefore, an image of
the contrast image pickup means is at a standstill in an area of  medium
does not appear in the maximum value the body of the subject, a plurality
of images are  holding image at all. Even if the visual field of the
obtained during the interval between the time when  X-ray image pickup
means is not moved at an the contrast medium has not reached the area yet
opportune moment, there is no possibility that an and the time when the
contrast medium passes  40  image of the contrast medium (i.e. an image of
the through the area. Video signals representing a plu-  blood vessel) will
be lost. rality of images obtained in an area are processed  A preferred
embodiment of the present inven- in such a manner that the signal level of
each   tion is hereinafter described with reference to the picture element
of an image is compared with the  accompanying drawing. signal levels of
the corresponding picture elements  45 of other images obtained in the same
area. An    BRIEF DESCRIPTION OF THE DRAWING image which consists of
picture elements having the highest signal levels is selected as a maximum
The single figure of the drawing is a block value holding image, while an
image which consists  diagram of an embodiment of the present inven- of
picture elements having the lowest signal levels  50  tion. is selected as
a minimum value holding image. The maximum value holding image is repre-
DETAILED DESCRIPTION OF THE INVENTION sented by the most whitish picture
elements. Con- sequently, even if the signal level undergoes vari-
Referring to the drawing, a subject 1 is lying on ation in the course of
the above-described com-  55  an examination table 2, which is adapted to
be parison between the images, an image of the con-  moved in the
lengthwise direction by a table recip- trast medium moving in the body of
the subject   rocating device 21 so as to allow the subject 1 to does not
appear in the maximum value holding     undergo DSA in two areas A and B of
his body. 3    



5                EP 0 374 328 B1                    6 When viewed from the
standpoint of the direction  having the lowest signal levels are selected
by the in which a contrast medium flows, the area A is   comparator 85 and
stored in the frame memory 86. disposed at the upstream side and the area B
is   Thus the process of holding a maximum value is disposed at the
downstream side.                  carried out by the comparator 83 and the
frame The body of the subject 1 is interposed be-   5   memory 84. When a
plurality of images have been tween an X-ray tube 3 and an image
intensifier    outputted from the camera control unit 51, a maxi- tube 4.
The X-ray tube 3 is supplied with high    mum value holding image which
consists of picture voltage from a power source 31. An X-ray radiog-
elements having the highest signal levels is formed raphic image is
intensified and converted into a  in the frame memory 84. Likewise, the
process of visible image by the image intensifier tube 4 and   10  holding
a minimum value is carried out by the further converted into a video signal
for television  comparator 85 and the frame memory 86. When a by
transmission through an image pickup tube 5    plurality of images have
been outputted, a mini- and a camera control unit 51.
mum value holding image is formed in the frame The table reciprocating
device 21 and the pow-  memory 86. er source 31 are controlled by a
controlling device   15  The maximum value holding image and the 6. The
area A is exposed to the irradiation by X  minimum value holding image are
read out from rays from the X-ray tube 3 when the examination   the frame
memories 84 and 86 respectively and table is at a standstill under the
condition that the  subjected to subtraction in a subtractor 87. A dif-
area A falls within the visual field of the X-ray  ference obtained from
this subtraction is fed to a image pick-up means. Then a video signal about
20  digital-to-analog converter 89 through a contrast the area A is
developed by the camera control unit  enhancement circuit 88, returned to
an analog sig- 51. In case of an ordinary X-ray fluoroscopic ap-  nal, and
fed to the television monitoring device 7. paratus, this video signal is
directly fed to, and  The maximum value holding image represents an
displayed on the screen of, a television monitoring  image of the
background alone, in which an image device 7.
25  of the contrast medium moving in the body of the The area A begins to
be exposed to the irradia-  subject does not appear at all. On the
contrary, the tion by X rays approximately at the time when a   minimum
value holding image represents all the contrast medium  injected into the
subject 1      loci of the contrast medium moving in the body of reaches
the area A. Video signals representing a  the subject. Therefore, the
difference obtained from plurality of images are obtained before the
contrast  30  the above-mentioned subtraction represents an im- medium
flows away from the area A. These video    age of the contrast medium
alone, i.e. an image of signals are fed to an analog-to-digital converter
82  the blood vessel alone, which is displayed on the through a logarithmic
converter 81 and digitalized.  screen of the television monitoring device
7. A frame of the digitalized video signals is divided,  Irradiation by X
rays is temporarily stopped by e.g., into 512 x 512 picture elements.
Fifteen bits  35  the controlling device 6 when an image of the are used
for representing the gradation of each   blood vessel has been obtained in
the area A. A picture element. Then the digital video signals are  control
signal is fed to the table reciprocating de- fed to comparators 83 and 85.
Signals having the  vice 21 so as to move the examination table 2 to same
picture elements as these digital video sig-  such an extent that the area
B comes to be inter- nals are read out from the frame memories 84 and   40
posed between the X-ray tube 3 and the image 86 and compared with these
digital video signals in  intensifier tube 4. In the area B as in the area
A, a the comparators 83 and 85. The process of this    maximum value
holding image and a minimum comparison is started by a control signal taken
value holding image are formed, and a difference from the controlling
device 6 when the area A     therebetween is obtained and displayed. The
begins to be exposed to the irradiation by X rays.  45  above-described
process of irradiation by X rays, Prior to the starting of this process,
the minimum  temporary stoppage thereof, and movement of the (the most
blackish) value for each picture element  examination table is subjected to
program control has already been stored in the frame memory 84,   by the
controlling device 6. Alternatively, only the while the maximum (the most
whitish) value for    stoppage of irradiation by X rays and the move- each
picture element has already been stored in  60  ment of the examination
table may be interlocked, the frame memory 86. In the comparator 83, the
the operator being free to decide on the timing of signal level of each
picture element of an image is  the stoppage of irradiation. compared with
the signal levels of the correspond-   The processing can proceed in the
same man- ing picture elements of other images obtained in  ner as
mentioned above if there are further areas to the same area, and picture
elements having the  55  be subjected to DSA in the succeeding positions.
highest signal levels are selected and stored in     Conditions of X-ray
photographing are deter- memory locations allotted to these picture ele-
mined by carrying out test irradiation at the outset. ments in the frame
memory 84. Picture elements   It is necessary to determine such conditions
for 4    



7                EP 0 374 328 B1                    8 each area, because
the thigh A and the shank B       digital signals representing,
pixel-by-pixel, the are different in thickness from each other. These
level of each pixel ranging from black to white, conditions are stored in
the controlling device 6.   characterised by: The opening or aperture of an
automatic dia-         first means (83,84) responsive to said phragm (not
shown) mounted on the incidence side   5  digitizing means, for producing
signals repre- of the image pickup tube 5 is automatically          senting
a maximum  value holding image changed so as to allow the quantity of rays
incident  wherein each pixel has a level equal to the on the image pickup
tube 5 to be kept constant.     level of the whitest of the corresponding
pixels For this purpose, the opening or aperture of the    in each of said
frames; automatic diaphragm is predetermined on the basis  10   second
means (85,86) responsive to said of starting conditions of X-ray
photographing ob-    digitizing means, for producing signals repre- tained
from test irradiation. The predetermined      senting a minimum  value
holding image opening or aperture of the automatic diaphragm is    wherein
each pixel has a level equal to the stored in a memory and automatically
changed         level of the blackest of the corresponding pix- every time
a new area comes to be interposed   15    els in each of said frames, and
between the X-ray tube 3 and the image intensifier      difference means
(87) responsive to said tube 4.
first means and said second means for produc- Although a leg is subjected
to DSA in the        ing difference signals representing the differ-
above-described embodiment, an arm, head or          ence between the
minimum value holding im- neck may also be subjected to DSA in the same
20   age and the maximum value holding image. manner as mentioned above.
From the foregoing, it will be apparent that the  2. Equipment as claimed
in claim 1, wherein said contrast medium has only to be injected once for
first means comprises a first frame memory all into the body of a subject
who is going to      (84) and a first comparator (83), said first com-
undergo DSA in a plurality of areas of his body  by   25  parator having
inputs connected to said first means of the X-ray photographic equipment in
frame memory and said digitizing means (82) accordance with the present
invention. This equip-   and an output connected to said first frame ment
is capable of delivering such an excellent      memory. image as to be free
from the deficiency of in- dispensable image information or from an
artefact  30  3. Equipment as claimed in claim 2, wherein said caused by
positional deviation of the examination    first frame memory (84)
initially stores signals table or postural deviation of the body of the
sub-  representing a reference frame wherein each ject. The timing for
moving the examination table    pixel of the reference frame has said black
need not be so strict as to require the quick move-  level. ment thereof or
the delicacy in seizing an op-  35 portune moment.
4. Equipment as claimed in claim 3, wherein said second means comprises a
second frame Claims                                               memory
(86) and a second comparator (85), said second comparator having inputs
con- 1. X-ray photographic equipment comprising:  40      nected to said
second frame memory and said X-ray radiation means (31), X-ray image pickup
digitizing means (82) and an output connected means (4) spaced from said
X-ray radiation       to said second frame memory. means so that a body of
a subject (1) may be disposed therebetween, said X-ray image pic-  5.
Equipment as claimed in claim 4 wherein said kup means facing said X-ray
radiation means  45  second frame memory initially stores signals so that
X-rays produced by said X-ray radi-      representing a second reference
frame wherein ation means may be received by said X-ray        each pixel
of the second reference frame has image pickup means after passing through
the     said white level. body of the subject, means (21) for moving said
X-ray radiation means and said X-ray im-  50  6. Equipment as claimed in
claim 1 and further age pickup means relative to the body of the
comprising visual display means (7) respon- subject along a direction of
flow of a contrast  sive to said difference means (87) for visually medium
in the body of the subject, said mov-     displaying an image representing
the differ- ing means including means (6) for stopping       ence between
the maximum value holding im- said X-ray radiation means and said X-ray im-
55  age and the minimum value holding image. age pickup means at a
plurality of positions, and digitizing means (82) for converting  7.
Equipment as claimed in claim 6 wherein said each of said image signals
into a frame of       visual display means includes a digitial to ana- 5
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the thigh A and the shank B       digital signals representing,
pixel-by-pixel, the are different in thickness from each other. These
level of each pixel ranging from black to white, conditions are stored in
the controlling device 6.   characteried by: The opening or aperture of an
automatic dia-         first means (83,84) responsive to said phragm (not
shown) mounted on the incidence side   5  digitizing means, for producing
signals repre- of the image pickup tube 5 is automatically          senting
a maximum  value holding image changed so as to allow the quantity of rays
incident  wherein each pixel has a level equal to the on the image pickup
tube 5 to be kept constant.      level of the whitest of the corresponding
pixels For this purpose, the opening or aperture of the     in each of said
frames; automatic diaphragm is predetermined on the basis  10    second
means (85,86) responsive to said of starting conditions of X-ray
photographing ob-    digitizing means, for producing signals repre- tained
from  test irradiation. The predetermined      senting a minimum  value
holding image opening or aperture of the automatic diaphragm is    wherein
each pixel has a level equal to the stored in a memory and automatically
changed         level of the blackest of the corresponding pix- every time
a new area comes to be Interposed   is    els in each of said frames, and
between the X-ray tube 3 and the image intensifier       difference means
(87) responsive to said tube 4.
first means and said second means for produc- Although a leg is subjected
to DSA in the         ing difference signals representing the differ-
above-described embodiment, an arm, head or          ence between the
minimum value holding im- neck may also be subjected to DSA in the same
20   age and the maximum value holding image. manner as mentioned above.
From the foregoing, it will be apparent that the  2. Equipment as claimed
in claim 1, wherein said contrast medium has only to be injected once for
first means comprises a first frame memory all into the body of a subject
who is going to       (84) and a first comparator (83), said first com-
undergo DSA in a plurality of areas of his body by  25  parator having
inputs connected to said first means of the X-ray photographic equipment in
frame memory and said digitizing means (82) accordance with the present
invention. This equip-   and an output connected to said first frame ment
is capable of delivering such an excellent      memory. image as to be free
from the deficiency of in- dispensable image information or from an
artefact   30   3. Equipment as claimed in claim 2, wherein said caused by
positional deviation of the examination    first frame memory (84)
initially stores signals table or postural deviation of the body of the
sub-   representing a reference frame wherein each ject. The timing for
moving the examination table    pixel of the reference frame has said black
need not be so strict as to require the quick move-  level. ment thereof or
the delicacy in seizing an op-  35 portune moment.
4. Equipment as claimed in claim 3, wherein said second means comprises a
second frame Claims                                               memory
(86) and a second comparator (85), said second comparator having inputs
con- 1. X-ray photographic equipment comprising:  40      nected to said
second frame memory and said X-ray radiation means (31), X-ray image pickup
digitizing means (82) and an output connected means (4) spaced from said
X-ray radiation        to said second frame memory. means so that a body of
a subject (1) may be disposed therebetween, said X-ray image pic-  5.
Equipment as claimed in claim 4 wherein said kup means facing said X-ray
radiation means  45   second frame memory initially stores signals so that
X-rays produced by said X-ray radi-       representing a second reference
frame wherein ation means may be received by said X-ray         each pixel
of the second reference frame has image pickup means after passing through
the      said white level. body of the subject, means (21) for moving said
X-ray radiation means and said X-ray im-  50  6. Equipment as claimed in
claim 1 and further age pickup means relative to the body of the
comprising visual display means (7) respon- subject along a direction of
flow of a contrast   sive to said difference means (87) for visually medium
in the body of the subject, said mov-      displaying an image representing
the differ- ing means including means (6) for stopping        ence between
the maximum value holding im- said X-ray radiation means and said X-ray im-
55  age and the minimum value holding image. age pickup means at a
plurality of positions, and digitizing means (82) for converting   7.
Equipment as claimed in claim 6 wherein said each of said image signals
into a frame of        visual display means includes a digitial to ana- 5
*  C  L  M  S  *    



9                 EP 0 374 328 B1                    10 log converter (89)
connected to said difference    ersten Rasterspeicher (84) und eine erste
Ver- means, and a video display (7) connected to        gleichseinrichtung
(83) umfassen, wobei die er- said analog to digital converter.
ste Vergleichseinrichtung Eingange aufweist, die mit dem ersten
Rasterspeicher und der Equipment as claimed in claim 1, comprising a   5
Digitalisiereinrichtung (82) verbunden sind und logarithm converter (81)
disposed before said      einen Ausgang, der mit dem ersten Raster-
digitizing means (82).                             speicher verbunden ist.
PatentansprUche                                    3. Einrichtung nach
Anspruch 2, dadurch gekenn- 10      zeichnet, daB der erste Rasterspeicher
anf~ng- 1. Rdntgenaufnahmeeinrichtung umfassend: eine          lich Signale
speichert, die ein Referenzraster R6ntgenstrahlquelle (31), eine von der
R6nt-       wiedergeben, in welchem jedes Bildelement genstrahlquelle so
beabstandete Rontgenbild-       des Referenzrasters seinen Schwarzpegel
hat. aufnahmeeinrichtung (4), daB der Korper einer Person (1) dazwischen
angeordnet warden   t5  4. Einrichtung nach Anspruch 3, dadurch gekenn-
kann, wobei die Rontgenbildaufnahmeeinrich-        zeichnet, daS die
zweiten Einrichtungen einen tung der R6ntgenstrahlquelle gagen~bersteht,
zweiten Rasterspeicher (86) und eine zweite so daB die von der
R6ntgenstrahlquelle er-         Vergleichseinheit (85) umfassen, wobei die
zeugten R6ntgenstrahlen von der R6ntgenbild-       zweite Vergleichseinheit
Eingange aufweist, aufnahmeeinrichtung  aufgenommen  werden   20      die
mit dam zweiten Rasterspeicher und der k6nnen, nachdem sie den Korper der
Person          Digitalisiereinheit (82) verbunden sind und ei- passiert
haben, eine Einrichtung (21) zur Be-      nen Ausgang, der mit dem zweiten
Rasterrah- wegung der R~ntgenstrahlquelle und der R6nt-       men verbunden
ist. genbildaufnahmeeinrichtung relativ zum Korper der Person langs einer
FluBrichtung eines Kon-  2s  5. Einrichtung nach Anspruch 4, dadurch
gekenn- trastmittels im Korper der Person, wobei die       zeichnet, daB
der zweite Rasterspeicher an- Bewegungseinrichtung Halteeinrichtungen (6)
fanglich Signale speichert, die ein zweites Re- umfassen, um die
R6ntgenstrahlquelle und die       ferenzraster wiedergeben, in welchem
jedes R6ntgenbildaufnahmeeinrichtung  in  einer          Bildelement des
zweiten Referenzrasters den Mehrzahl von Positionen anzuhalten und eine
3o   gennanten Weilpegel aufweist. Digitalisiereinrichtung (82) zur
Konvertierung jedes Bildsignals in ein Raster digitaler Signa-  6.
Einrichtung nach Anspruch 1, gekennzeichnet le, die Bildelement fOr
Bildelement den Pegel      durch eine optische Wiedergabeeinrichtung (7)
jedes Bildelements von schwarz bis weiB wie-       die auf die
Differenzeinrichtung (87) anspricht, dergeben, gakennzeichnet durch:
3s      um optisch ein Bild anzuzeigen, welches der erste Einrichtungen
(83, 84), die auf die Digita-  Differenz zwischen dam Maximalwerthaltebild
lisiereinrichtung ansprechen, zur Erzeugung        und dem
Minimalwerthaltebild entspricht. von Signalen, die ein Maximalwerthaltebild
er- zeugen be! dam jades Bildelement einen Pe-     7. Einrichtung nach
Anspruch 6, dadurch gekenn- gel aufweist der den Pegel des weiBesten der
40   zeichnet, daB die optische Anzeigeeinrichtung entsprechenden
Bildelemente jedes Rasters          einen Digital-Analogkonverter (89)
enthalt, der entspricht,                                        an die
Differenzeinrichtung angeschlossen ist zweite auf die
Digitalisiereinrichtung anspre-     und ein Videodisplay (7), welches an
den Ana- chende Einrichtungen (85, 86) zur Erzeugung
log-Digitalkonverter angeschlossen ist. von Signalen, die ein
Minimalwerthaltebild wie-  45 dergeben, in welchem jedes Bildelement einen
&  Einrichtung nach Anspruch 1, gekennzeichnet Pagel aufweist, der dem
Pegel des schw~rze-        durch elnen logarithmischen Konverter (81) der
sten der entsprechenden Bildelemente in je-        vor der
Digitalisiereinrichtung (82) angeordnet dam dieser Raster entspricht und
ist. eine an die genannten ersten und zweiten Ein-  so richtungen
angeschlossene  Differenzeinrich-  Revendlcatlons tung (87) zur Erzeugung
von Differenzsignalen, welche die Differenz zwischen dam Maximal-      1.
Equipement pour la photographie par rayons X werthaltebild und dam
Minimalwerthaltebild re-     comprenant: prdsentieren.
55         des moyens de production de rayons X (31), des moyens de prises
d'image par 2. Einrichtung nach Anspruch 1, dadurch gekenn-        rayons X
(4) ecartes desdits moyens de pro- zeichnet, daB die ersten Einrichtungen
eanen       duction de rayons X de manibre qua le corps 6    11
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d'un patient (1) puisse etre intercale entre eux,  4. Equipement selon la
revendication 3, dans le- lesdits moyens de prise d'image dtant orientes
quel lesdits seconds moyens comprennent une en direction desdits moyens de
production de      seconde m6moire de trame (88) et un second rayons X, de
maniere quo les rayons X pro-        comparateur (85), ledit second
comparateur duits par lesdits moyens de production soient   5  ayant des
entrees connect6es a ladite seconde regus par lesdits moyens de prise
dMimage         memoire de trame et auxdits moyens de nu- apres avoir
traverse le corps du patient, des      merisation (82) et une sortie
connect~e a ladite moyons (21) pour deplacer lesdits moyens de
seconde memoire de trame. production de rayons X et lesdits moyens de prise
d'image par rapport au corps du patient  io  5. Equipement solon la
revendication 4, dans le- dans la direction de circulation d'un produit de
quel ladite seconde m~moire de trame mdmo- contraste dans le corps du
patient, lesdits       rise A I'origine des signaux reprdsentant une moyens
de d6placement comprenant des              seconde trame de reference dans
laquelle cha- moyens (6) pour arrOter lesdits moyens de         quo pixel
de la seconde trame de reference a production de rayons X et lesdits moyens
de   15  ledit niveau blanc. prise d'image en une pluralit6 de positions,
et des moyens de numdrisation (82) pour conver-   6. Equipement solon la
revendication 1 at corn- tir chacun des signaux drimage on une trame
prenant en outre des moyens de representa- de signaux numeriques
reprdsentant, pixel par     tion visuelle (7) repondant auxdits moyens de
pixel, le niveau de chaque pixel s'echelonnant  20  comparaison (87) pour
presenter une image du noir au blanc, caracteris6 par:
visuelle affichant la difflrence entre l'image des premiers moyens (83, 84)
repondant         contenant la valeur maximale et l'image conte- auxdits
moyens de numdrisation, pour produire     nant la valour minimale. des
signaux representant une image contenant la valeur maximale dans laquolle
chaque pixel  25  7. Equipement solon la revendication 6. dans le- a. un
niveau Ogal au jniveau du plus blanc des    quel lesdits moyens de
representation visuelle pixels correspondants de chacune desdites tra-
comprennent un convertisseur num6rique-ana- mes;
logique (89) connect4 auxdits moyens de corn- des seconds moyens (85, 86)
r~pondant          paraison, et un ecran video (7) connecte audit auxdits
moyons de num6risation, pour produire  3o  convertisseur
analogique-numerique. des signaux representant une image contenant une
valeur minimale dans laquelle chaque       &  Equipement solon la
revendication 1, compre- pixel a un niveau egal au niveau du plus noir
nant un convertisseur logarithmique (81) place des pixels correspondants
dans chacune des-       avant lesdits moyens de num~risation. dites Images,
et                         39 des moyens de comparaison (87) repon- dant
auxdits premiers moyens et auxdits so- conds moyens pour former des signaux
de comparaison representant la diff6rence entre l'image contenant la valour
minimale et l'image   40 contenant la valour maximale. 2. Equipement solon
la revendication 1, dans le- quel lesdits premiers moyens comprennent une
premibre memoire de trame (84) et un   45 premier comparateur (83), ledit
premier com- parateur ayant des entrees connectees a ladite premibre
memoire de trame et auxdits moyens de numerisation (82) et une sortie
connectee a ladite premibre memoire de trame.         so 3. Equipement
solon la revendication 2, dans le- quel ladite premibre memoire de trame
(84) memorise d'abord des signaux representant une trame de reference dans
laquelle chaque   S5 pixel de la trame de r6ference possede ledit niveau
noir. 7 * C   L   M   S*    


