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Description
FIELD OF THE INVENTION

[0001] The present invention relates to hard copy re-
cording of medical images.

BACKGROUND OF THE INVENTION

[0002] Nowadays several image acquisition systems
exist that render medical images such as radiographic
images in the form of digital signal representations.
[0003] An example of such an image acquisition sys-
tem is a system based on temporary storage of the med-
ical image such as a radiographic image on a photo-
stimulable phosphor screen.

A digital signal representation of the medical image is
obtained by scanning a screen which has been exposed
to a radiation image by means of stimulating radiation,
detecting light emitted by the screen upon stimulation
and converting the detected light into an electric signal
representation.

[0004] Another example of such an image acquisition
system is a so-called direct radiography system wherein
a radiation image is recorded by a two-dimensional ar-
ray of radiation sensitive elements that, upon address-
ing, render a digital signal representation of the radiation
image.

[0005] Still other examples such as tomography ac-
quisition system etc. may be envisaged.

[0006] For the purpose of diagnosis commonly a vis-
ible reproduction, either in the form of a hard copy or a
soft copy is generated from a digital medical image.
[0007] To that end the digital signal representation of
the medical image is applied to a hard copy recorder
such as a thermal printer.

[0008] In case the diagnosis is performed on the hard
copy image, the hard copy is attached to a viewing box
for visual inspection and examination by the radiologist.
[0009] Hard copy images generated from a digital sig-
nal representation of an image commonly have a trans-
parent boarder.

This transparent boarder originates from the fact that
hard copy recorders do often not print up to the outer
edges of the recording material, i.a. because tolerances
on the dimensions of the recording material, tolerances
regarding transport and handling of the recording mate-
rial in the printer etc. are taken into account.

[0010] Furthermore, recording materials used for re-
production of medical images commonly have rounded
angles. Since the addressable area on a recording ma-
terial is commonly defined in terms of a rectangular
which fits into the area of the recording material, the dis-
tance from the edge of the recording material that is left
transparent is also determined by the presence of these
rounded angles.

[0011] When an image having a transparent boarder
is attached to a viewing box for examination by the ra-
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diologist the dazzling light originating from the presence
of transparent boarders on the hard copy may negative-
ly affect the viewing conditions. Care has thus to be tak-
en to minimise this effect.

[0012] A well known technique for avoiding the daz-
zling effect of the transparent boarders is the use of col-
limating curtains that are partially slided over the hard
copy so to cover the transparent parts.

[0013] However, in the field of mammography, it is
common practice to compare images of left and right
breast by putting these images side by side on a viewing
box.

[0014] In this case collimating curtains are not appli-
cable to cover the area where the images are juxta-
posed.

[0015] An alternative solution consists in providing an
additional black boarder near to the transparent boarder
in the boarder region of the image. The hard copies are
then put in an overlapping position so that the transpar-
ent dazzling area of either of the films in the region be-
tween the two images is covered by the black boarder.
[0016] Hard copy recording systems exist that do not
require the transparent boarder and that thus inherently
solve the above-described problem originating from
transparent boarders. An example of such a hard copy
recorder is a laser recorder.

Such systems are capable of printing across the boarder
of the hard copy material so that no transparent boarder
is created.

[0017] However, thermal printers do not have this abil-
ity.

[0018] Thermal printing is a recording process where-
in images are generated by applying image-wise mod-
ulated thermal energy to a recording material. The ap-
plied heat brings about a visible change of optical den-
sity in a thermo-sensitive imaging material.

[0019] A particular interesting direct thermal record-
ing material comprises a combination of an organic sil-
ver salt in combination with a reducing agent. A visible
image may be created in such a material by applying
image-wise modulated heat to the material which caus-
es the silver ions to be developed into metallic silver.
[0020] The thermal heat is applied to the recording
material by means of a print head which consists of a
linear array of resistor elements. The recording material
and the print head are transported relative to each other.
Electric pulses corresponding with a digital image rep-
resentation are applied to a thermal print head. The re-
sistor elements convert the electrical energy into heat
which is transferred to the recording material and gen-
erates a chemical reaction resulting in development of
a visible image.

[0021] In case of thermal printers printing across the
boarder of the hard copy material in order to avoid the
creation of transparent boarders would result in melting
of heat sensitive substance of the recording material at
the boarder of the recording material.

This melted substance would soil the print head and its
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surroundings resulting in dirty prints.

[0022] Itis thus an aspect of the present invention to
provide a method of thermal printing hard copy images
on a recording material with rounded angles whereby
the dazzling effect originating from clear boarder sur-
rounding the image area is minimized.

SUMMARY OF THE INVENTION

[0023] The above-mentioned advantageous effects
are realised by a method of generating a hard copy as
set out in claim 1.

[0024] Specific features for preferred embodiments of
the invention are set out in the dependent claims.
[0025] Further advantages and embodiments of the
present invention will become apparent from the follow-
ing description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

Fig. 1is a schematic illustration of a thermal printer,
Fig. 2 is a scheme illustrating the data flow in a ther-
mal printer,

Fig. 3 illustrates the lay-out of the printable area on
a recording material.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Figure 1 shows the components of the thermal
printer that are relevant in the context of the present in-
vention.

[0028] The printer comprises a recording head 1 con-
sisting of an array of juxtaposed resistor elements in a
line-wise arrangement and associated electronic control
and driver circuitry.

[0029] A recording material 2, which may be in sheet
or web form, and the recording head 1 are transported
relative to each other. In the illustrated example the re-
cording material is secured to a driven rotatable drum 3
so that the recording material is advanced past the re-
cording head 1.

[0030] The recording material in this example com-
prises a support coated with a thermo-sensitive layer
containing an organic silver salt.

[0031] When being heated by the elements of the re-
cording head the organic silver salt is locally reduced to
metallic silver thereby producing a density that is pro-
portional to the amount of energy transferred to the re-
cording material at a specific location.

[0032] Energy is applied to each of the resistors under
control of an electric signal. The amount of energy that
is applied to an element of the recording head is con-
trolled in accordance with the density to be reproduced
by this element.

[0033] An electronic scheme illustrating the composi-
tion of the recording head is shown in figure 2. The re-
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cording head of this thermal printer comprises 4992 in-
dividually energisable resistors (10) (at a resolution of
508 dots per inch).

[0034] This number of resistors is subdivided into a
plurality of groups of a number of individual resistors.
The head comprises a plurality of shift registers (11)
each providing data signal values for a group of resistor
elements.

[0035] The output of each of the registers is applied
to a latch register (12).

[0036] The output of each element of the latch regis-
ters is connected to a corresponding gating means (13).
[0037] The outputterminal of the gating means is con-
nected to the electronic driver (14) of a resistor element
of the recording head so that, under control of a strobe
signal (15), the output of an element of the latch register
can be gated to an individual element of the thermal re-
cording head.

[0038] Inthe presentembodimentdigital values range
from a value 0 to a value 8000. Minimal density is ob-
tained when an element of the print head is energised
by an amount of electric energy corresponding with the
digital value 2000, maximum density is obtained when
the print head is energised by an amount of energy cor-
responding with the value 8191. Values lower than 2000
result in transparency.

[0039] According to a specific implementation of the
present invention for each film type and film dimension
the printer has stored a description of the printable area
within the total area of the film.

[0040] In accordance with the present invention this
printable area is defined within the area of the recording
material as a polygon with a degree higher than 4 which
approximates the area of the recording material. For
each vertex of the polygon the (x,y) coordinates are
stored.

[0041] Preferably four edges of the polygon are par-
allel to the edges of said recording material and the re-
maining edges approximate the shape of said rounded
corners.

[0042] An envelope imaginary rectangle can be
drawn around this polygon.

[0043] For pixels within the area which originates from
subtracting the area of the polygon from this rectangular
area a digital value zero is applied to the print head re-
sulting in a transparent area.

[0044] Within the printable area density values corre-
sponding with image data are printed.

[0045] The higher the degree of the polygon, the bet-
ter the rounded edges of the hard copy material will be
approximated. However, an acceptable solution is al-
ready obtained by means of an octagon.

[0046] Figure 3 shows an example of the lay out of
the printable area on a recording material, the edge (4)
of this material having rounded corners.

[0047] The printable area is defined by a polygon.
[0048] When printing a medical image, the area re-
sulting from subtraction of the polygon area from a rec-
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tangle comprising the horizontal and vertical edges is

left transparent.

[0049] In case of mammographic images the trans-
parent boarder (7) situated at the thorax side of the
mammography is kept as small as possible in orderto 5
be able to put a left and a right mammography close to
each other on a viewing box.

[0050] In the embodiment shown the printable area
within the polygon comprises in addition to the diagnos-

tic area (6) a black border (5). 10

Claims

1. A method of generating a hard copy of animageon 75
a substantially rectangular heat sensitive recording
material having rounded corners characterised in
that image pixels of said image are printed in a
printable area within the area of said recording ma-
terial, said printable area being defined by a poly- 20
gon with a degree higher than 4 which approxi-
mates the area of said recording material.

2. Amethod according to claim 1 wherein the area out-
side said polygon is transparent. 25

3. A method according to claim 1 wherein four edges
of said polygon are parallel to the edges of said re-
cording material and wherein remaining edges ap-
proximate the shape of said rounded corners. 30

4. A method according to any of the preceding claims
wherein said polygon is an octagon.
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