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Description

Field

[0001] This invention generally relates to optical colour scanning of a physical object. More particularly the invention
relates to methods for removing image artefacts such as colour fringing, from scanned images and to optical scanners
utilizing such methods.

Background

[0002] Traditionally optical colour scanning of physical objects is performed by recording three or more colour intensities
using an image sensor e.g. a red colour intensity, a green colour intensity and blue colour intensity, for a plurality of lines
of the physical object. By combining the three or more recorded colours, lines comprising full colour pixel may be formed.
Typically image sensors such as charged coupled device (CCD) or contact image sensors (CIS) are used.
[0003] As a result of the optical systems used in commercially available image scanners, only a single colour of a
single point on the physical object may be recorded at a time. Thus a full colour line comprises image data recorded at
different points in time, that may be spatially misaligned. This may create colour artefacts as a result of misalignment
errors. This is especially a problem when scanning an object comprising high frequency information. A common resulting
artefact is the introduction of strong colours in a scanned image, not present on the original physical object, this artefact
may be known as colour fringing.
[0004] US 2003/0160150-A1 describes an image sensor assembly that includes a sensor base and multiple image
sensor arrays each including a plurality of sensor pixels. The image sensor assembly is mounted on a carriage and
there is a predetermined gap between two adjacent image sensors. In accordance with the disclosure it is possible to
micro-adjust the position of the sensor base relative to the carriage base. Problems related to inclination or misalignment
between each image sensor and the carriage base can be solved by the micro-adjustment. Thus is claimed to reduce
mechanical errors and makes the image sensors be located at correct positions without skew.
[0005] US2010309533A discloses a method and apparatus for scanning documents using a contact image scanner.
The imaging apparatus comprises a light source for illuminating the document, a plurality of pixel sensors for generating
a signal in response to light incident thereon, a lens for focusing light from the light source reflected from the document
onto the plurality of pixel sensors, a colour matrix filter disposed between the pixel sensors and the light reflected from
the document, and a circuit for processing the signal from the plurality of pixel sensors to generate the digital image of
the document. The method comprises the steps of providing a plurality of pixel sensors for generating a signal in response
to light incident thereon, projecting light from a light source onto the document in a sequential fashion along the length
dimension thereof, reflecting the light projected onto the document onto the plurality of pixel sensors, filtering the light
from the light source with a colour matrix filter, and processing the signal from the plurality of pixel sensors to generate
the digital image of the document.
[0006] The method disclosed in US2010309533A may remove some artefacts however a new type of artefacts is
introduced in the individual lines, due to the measurement setup. The introduction of a colour matrix filter will additionally
increase the complexity and the cost of an image scanner made in accordance with the principles disclosed in
US2010309533A
[0007] Thus, it remains a problem to improve the image quality of colour scans in a simple and reliable manner.
[0008] Additionally it remains a problem to provide a method and/or scanner for reducing image sensor dependent
artefacts when scanning large format documents using a plurality of image sensors.

Summary

[0009] According to a first aspect, there is provided a method as set out in claim 1.
[0010] By filtering the combined set of lines, artefacts may effectively be filtered out resulting in scanned images with
reduced image artefacts.
[0011] The image sensor may comprise image sensor elements arranged in an array or a plurality of arrays, e.g. a
linear array or plurality of linear arrays. The image sensor may comprise two staggered linear arrays of image sensor
elements, e.g. two 600dpi arrays staggered to create a 1200dpi image sensor. Any kind of image sensors suitable for
optical scanning may be used, such as any kind of photo voltaic sensor e.g. a contact image sensor (CIS) or a charge
coupled device (CCD) camera. A suitable lighting device may be arranged together with the image sensors such as a
xenon-based lighting device, a cold cathode fluorescent lamp or an LED lighting device. The image sensors may comprise
a plurality of different image sensor elements configured to detect light having different wave lengths; e.g. a first image
sensor element may be configured to detect red light, a second image sensor element may be configured to detect
green light, and a third image sensor element may be configured to detect blue light. The image sensor may comprise
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a plurality of arrays e.g. linear arrays, where a first array comprise a plurality of image sensor elements configured to
detect light having a first range of wavelengths e.g. red light, a second array comprising a plurality of image sensor
elements configured to detect light having a second range of wavelengths e.g. green light, and a third array having a
plurality of image sensor elements configured to detect light having a third range of wavelengths e.g. blue light. Alter-
natively or additionally, the lighting devices may be configured to illuminate the physical object to be scanned with light
having different wave lengths, e.g. the lighting devices may be configured to create red, green, and blue light.
[0012] In some examples, the image sensor is a contact image sensor (CIS).
[0013] In some examples, the image sensor is a charge-coupled device (CCD).
[0014] The image sensors may be arranged on a movable structure, and/or a physical object to be scanned may be
moved past the image sensors so that a completely scanned image of the physical object may be formed.
[0015] The image artefacts that are reduced may be colour artefacts e.g. colour fringing
The first set of lines, the second set of lines or third set of lines may comprise any number of lines such as at least 2, 3,
4, 5, 10, 20, 50 or more lines. The first set of lines, the second set of lines, or third set of lines may comprise the same
number of lines or different number of lines. A line may comprise a plurality of pixels recorded at a plurality of positions
positioned approximately on a line on the physical object. The first set of lines, the second set of lines or third set of lines
may be stored in a memory in independent data structures e.g. the first set of lines may be stored in a first data structure,
the second set of lines may be stored in a second data structure, and the third set of lines may be stored in a third data
structure. Alternatively, some or all of the first set of lines, the second set lines, or the third set of lines may be stored in
a common data structure. The first set of lines, the second set lines, or the third set of lines may be recorded from a part
of the first part of the physical object. The physical locations on the physical object where the first set of lines, the second
set of lines and the third set of lines are recorded may differ between the first set of lines, the second set of lines, and
the thirds set of lines e.g. the first set of lines may be recorded from physical location on the physical object that at least
partially differ from the physical locations where the second set of lines are recorded. The first colour, the second colour,
and the third colour may be visible colours e.g. red, green, and blue. The first colour, the second colour, and the third
colour may all be different e.g. the first colour may be different from the second and the third colour, and the second
colour may be different from the third colour. Additional sets of lines may be recorded comprising pixels representing
recorded intensities of additional colours e.g. a fourth colour and/or a fifth colour.
The physical object may be any object suitable for scanning such as a document, a book, a map or an image.
[0016] In some examples, the physical object comprises no more than on page. In some examples, the physical object
comprises a plurality of pages.
[0017] The first combined set of lines may be created using any algorithm taking at least data from two of the first set
of lines, the second set of lines or, the third set of lines as an input. The algorithm may read data from at least two
independent data structures e.g. the algorithm may read data from a first independent data structure where the data of
the first set of lines are stored and a second independent data structure where the data of the second set of lines or
third set of lines are stored. Alternatively, or additionally the algorithm may read data from a combined data structure
comprising data from at least two of the first set of lines, the second set of lines, or the third set of lines. The algorithm
may comprise at least one subtraction or division between data from the first set of lines, the second set of lines and/or
the third set of lines.
[0018] The combined set of lines may comprise any number of lines such as at least 2, 3, 4, 5, 10, 20, 50 or more
lines. The combined set of lines may comprise the same number of lines as the first set of lines, the second set of lines,
or the third set of lines, or the combined set of lines may comprise a different number of lines.
[0019] In some embodiment, the step of creating a first combined set of lines and the step of filtering the first combined
set of lines may be combined in a single step such that values of the first combined set of lines are calculated at the
point in time when they are needed by the filtering process.
[0020] Consequently, memory resources may be lowered as the values of the combined set of lines are calculated
on demand and therefore does not need to be stored.
[0021] In some examples the spatial locations on the physical object where the first set of lines are recorded at least
partly overlap with the spatial location on the physical object where the second set of lines are recorded.
[0022] In some examples the spatial location on the physical object where the second set of lines are recorded at
least partly overlap with the spatial location on the physical object where the third set of lines are recorded.
[0023] In some examples the spatial location on the physical object where the first set of lines are recorded at least
partly overlap with the spatial location on the physical object where the third set of lines are recorded.
[0024] In some embodiments, the first set of lines, the second set of lines and the third set of lines are merged into a
colour set of lines comprising a plurality of pixels, wherein each pixel in the colour set of lines comprises three colour
values specifying recorded colour intensity values and wherein the step of creating a combined set of lines comprises
for each pixel in the colour set of lines processing at least two of the three colour values together to form a pixel value
in the combined set of lines, so that each pixel in the combined set of lines is determined on the basis of at least two
colour values of a pixel of the colour set of lines.
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[0025] Consequently, the method may be used with image data recorded and stored in full colour image data structures.
[0026] In some embodiments, the step of filtering said first combined set of lines further comprises processing pixels
of said first combined set of lines created from data recorded at different points in time.
[0027] Consequently, artefacts resulting from misalignment of the different sets of lines may be filtered out.
[0028] In some embodiments, the step of processing said first combined set of lines to filter out artefacts comprises
filtering out high frequency content of the first combined set of lines.
[0029] The filter may have any filter kernel size. In some embodiments, the kernel is larger in a first dimension than
in a second dimension. The filter may be a linear filter e.g. a low-pass filter or a nonlinear filter e.g. a median filter.
[0030] The filter kernel may have a shape so that pixels from at least 2, 3, 4, 5, 6, 8 or 10 lines are processed together
to yield an output value of the filtering process. The filter kernel may have a shape so that no more than 1, 2, 3, 4 or 5
pixels from each line are processed together to yield an output value of the filtering process.
[0031] In some embodiments, the step of processing said first combined set of lines comprises median filtering the
first combined set of lines.
[0032] In some examples the filter kernel may comprise periodically positioned holes e.g. the filter kernel may comprise
holes so that only pixels from every other line, every third line, every fourth line or every fifth line are processed together
to yield an output value of the filtering process.
[0033] In some examples the method additionally comprises the step of:

- processing at least two of the first set of lines, the second set of lines or the third set of lines to create a second
combined set of lines comprising a plurality of pixels each pixel having a value that is determined on the basis of at
least two of the first set of lines, the second set of lines or the third set of lines; and

- filtering said second combined set of lines to filter out image artefacts creating a second filtered combined set of lines.

[0034] Consequently, by creating two combined set of lines and filtering each of them, even more image artefacts
may be removed.
[0035] Any methods discussed above or below in relation to creating the first combined set of lines may equally be
applied when creating the second combined set of lines. Correspondingly any method discussed above or below in
relation to filtering the first combined set of lines may equally be applied when filtering the second combined set of lines.
[0036] In some embodiment, the first combined set of lines and said second combined set of lines are processed
independently so that the first filtered combined set of lines is not directly influenced by the second combined set of
lines, and the second filtered combined set of lines is not directly influenced by the first filtered combined set of lines.
[0037] In some embodiments, the first combined set of lines is created by processing at least the first set of lines and
the second set of lines, and the second combined set of lines is created by processing at least the second and the thirds
set of lines.
[0038] The colour balance between the first colour and the second colour may be defined as the difference in intensity
between the first colour and the second colour.
[0039] The colour balance between the second colour and the third colour may be defined as the difference in intensity
between the second colour and the third colour.
[0040] In some embodiments, each of the first set of lines, the second set of lines, and the third set of lines are
processed to create the first combined set of lines, wherein the first combined set of lines comprises a plurality of pixels,
each pixel having a value that is determined on the basis of the first set of lines, the second set of lines and the third set
of lines.
[0041] In some embodiments, the method further comprises processing at least two of the first set of lines, the second
set of lines or the third set of lines to create a third combined set of lines comprising a plurality of pixels each pixel having
a value that is determined on the basis of at least two of the first set of lines, the second set of lines or the third set of lines.
[0042] Consequently, by creating three combined set of lines all the information of the first set of lines, the second set
of lines and the third set of lines may be coded in a different format. The third combined set of lines may additionally
assist in converting the data stored in the first combined set of lines and the second combined set of lines into data
directly specifying recorded colour intensities of the first colour, the second colour and the third colour.
[0043] In some embodiments, the first combined set of lines, the second combined set of lines and the third combined
set of lines are created such that all information present in the first set of lines, the second set of lines, and third set of
lines also is present in the first combined set of lines, the second combined set of lines and the third combined set of lines.
[0044] In some embodiments, the first filtered combined set of lines is processed together with specific additional data
to generate a first filtered set of lines comprising a plurality of pixels each pixel having a value that represents an intensity
of the first colour.
[0045] In some embodiments, the first filtered combined set of lines is processed together with specific additional data
to generate a second filtered set of lines comprising a plurality of pixels each pixel having a value that represents an
intensity of the second colour.
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[0046] In some embodiments, the first filtered combined set of lines and the second filtered combined set of lines is
processed together with specific additional data to generate a first filtered set of lines comprising a plurality of pixels
each pixel having a value that represents an intensity of the first colour, a second filtered set of lines comprising a plurality
of pixels each pixel having a value that represents an intensity of the second colour, and a third filtered set of lines
comprising a plurality of pixels each pixel having a value that represents an intensity of the third colour.
[0047] In some embodiments, the second filtered combined set of lines is processed together with specific additional
data to generate a second filtered set of lines comprising a plurality of pixels each pixel having a value that represents
an intensity of the second colour.
[0048] Examples of specific additional data are one or more of, the first set of lines, the second set of lines, the third
set of lines, the first combined set of lines, the second combined set of lines, the third combined set of lines, the first
filtered combined set of lines, the second filtered combined set of lines, the third filtered combined set of lines, the first
filtered set of lines, the second filtered set of lines and/or the third filtered set of lines.
[0049] For some applications it may be beneficial to lower the computational requirements of the method.
[0050] In some embodiments, the first combined set of lines is created by processing the first set of lines and the third
set of lines, the second combined set of lines is created by processing the second set of lines and the third set of lines,
and wherein the first filtered combined set of lines is processed together with the third set of lines to generate a first
filtered set of lines, the first filtered set of lines comprising a plurality of pixels each pixel having a value that represents
an intensity of the first colour, and the second filtered combined set of lines is processed together with the third set of
lines to generate a second filtered set of lines, the second filtered set of lines comprising a plurality of pixels each pixel
having a value that represents an intensity of the second colour.
[0051] In some embodiments, the first filtered set of lines, the second filtered set of lines and the third set of lines are
processed to generate a filtered colour set of lines comprising a plurality of pixels, wherein each pixel in the filtered
colour set of lines comprises three colour values one obtained from the first filtered set of lines, one obtained from the
second filtered set of lines, and one obtained from the third set of lines.
[0052] Consequently by creating a filtered colour set of lines comprising an unfiltered component, fewer computations
are needed. This may additionally lower the memory requirements of the method.
[0053] Scanning of large objects, e.g. large maps or technical drawings, is conventionally performed by using a plurality
of image sensors as it is a difficult and expensive task to manufacture large single image sensors. Each image sensor
creates a unique set of artefacts due to a large number of factors, such as the individual sensitivity of the image sensors
and the recording setup. This may create patterns in the final images making it visible that a plurality of different image
sensors has been used. Thus it remains a problem to provide a method for creating more homogenous images, making
the boundaries of the individual image sensors less visible.
[0054] According to a second aspect, there is provided an apparatus as set out in claim 7.
[0055] According to a third aspect, there is provided a computer-readable medium as set out in claim 10.
[0056] Here and in the following, the terms ’processing means’ and ’processing unit’ are intended to comprise any
circuit and/or device suitably adapted to perform the functions described herein. In particular, the above term comprises
general purpose or proprietary programmable microprocessors, Digital Signal Processors (DSP), Application Specific
Integrated Circuits (ASIC), Programmable Logic Arrays (PLA), Field Programmable Gate Arrays (FPGA), special-purpose
electronic circuits, etc., or a combination thereof
[0057] The different aspects of the present invention can be implemented in different ways including the methods of
processing data and the apparatuses described above and in the following, each yielding one or more of the benefits
and advantages described in connection with at least one of the aspects described above, and each having one or more
preferred embodiments corresponding to the preferred embodiments described in connection with at least one of the
aspects described above and/or disclosed in the dependent claims. Furthermore, it will be appreciated that embodiments
described in connection with one of the aspects described herein may equally be applied to the other aspects.

Brief description of the drawings

[0058] The above and/or additional objects, features and advantages of the present invention will be further elucidated
by the following illustrative and nonlimiting detailed description of embodiments of the present invention, with reference
to the appended drawings, wherein:

Fig. 1a-b show image sensors according to some embodiments of the present invention.
Fig. 2 shows a schematic drawing of a method of processing data from an image sensor for removing image artefacts
according to an embodiment of the present invention.
Figs. 3a-c illustrate how image artefacts may result from the recording setup used in commercially available scanners.
Fig. 3d show three pixel values from a combined set of lines created according to an embodiment of present invention.
Figs. 4a-b show an image sensor according to embodiments of the present invention.
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Fig. 5 show a schematic drawing of a recording setup used in a large format scanner comprising two image sensors
according to an embodiment of the present invention.
Fig. 6 show a schematic drawing of a recording setup used in a large format scanner comprising two image sensors
according to an embodiment of the present invention.
Fig. 7a-b illustrate a problem associated with large format scanners.
Fig. 8 shows a flow chart of a method of processing data from an image scanner for removing image artefacts
according to an embodiment of the present invention.
Fig. 9 shows a schematic drawing of an apparatus for scanning according to an embodiment of the present invention.
Fig. 10 shows a schematic drawing of a method of processing data from an image sensor for removing image
artefacts according to an embodiment of the present invention.
Fig. 11 shows a schematic drawing of a method of processing data from an image sensor for removing image
artefacts according to an embodiment of the present invention.

Detailed description

[0059] In the following description, reference is made to the accompanying figures, which show, by way of illustration,
how the invention may be practiced.
[0060] Fig. 1a shows a schematic drawing of an image sensor 101 and a light source 103 according to an embodiment
of the present invention. The image sensor 101 comprises a plurality of image sensor elements 102 arranged in a linear
array. The light source 103 is associated with the first image sensor 101 by being arranged so that light is emitted from
the light source 103 towards a physical object to be scanned and reflected by the physical object towards the image
sensor 101. This allows the image sensor 101 to generate an image of the physical object. By mechanically moving the
image sensor 101 over a physical object to be scanned and/or pulling the physical object over the image sensor 101 a
complete image may be formed.
[0061] The light source 103 may be configured to generate light with different colours e.g. red, green, and blue. By
sequentially changing the colour of the light generated by the light source 103 while the image sensor moves relative
to the physical object to be scanned, different sets of lines may be recorded representing colour intensities of different
colours. By combining the different sets of lines a scanned full colour image of the physical object may be generated.
[0062] Fig. 1b shows a schematic drawing of an image sensor 110 and a light source 114 according to an embodiment
of the present invention. The image sensor 110 comprises three linear arrays 111 112 113 of image sensor elements
spatially displaced relative to each other. The first linear array 111 comprises image sensor elements configured to
detect light having a first colour e.g. red light. This may be achieved by using specific image sensor elements sensitive
to the first colour and/or using filters positioned in front of the image sensor elements. The second linear array 112
comprises image sensor elements configured to detect light having a second colour e.g. green light. This may be achieved
by using specific image sensor elements sensitive to the second colour and/or using filters positioned in front of the
image sensor elements. The third linear array 113 comprises image sensor elements configured to detect light having
a third colour e.g. blue light. This may be achieved by using specific image sensor elements sensitive to the third colour
and/or using filters positioned in front of the image sensor elements. The light source 114 is configured to emit approx-
imately white light towards a physical object to be scanned. By using the linear arrays 111 112 113 of the image sensor
110 to record the reflected light from the physical object, three lines may be formed representing colour intensities of
three different colours. By mechanically moving the image sensor 110 over a physical object to be scanned and/or pulling
the physical object over the image sensor 110 three sets of lines may be formed representing recorded colour intensities
of three different colours of the physical object. By combining and rearranging the three sets of lines to counteract the
displacement of the image sensors, a full colour image of the physical object may be formed.
[0063] Fig. 2 shows a schematic drawing of a method of processing data from an image sensor for removing image
artefacts according to an embodiment of the present invention. Shown is a first set of lines 202, a second set of lines
203, and a third set of lines 204. The first set of lines 202 comprises a plurality of lines 211 212 213 214 215 each
comprising a plurality of pixels representing recorded intensities of a first colour. The second set of lines 203 comprises
a plurality of lines 221 222 223 224 225 each comprising a plurality of pixels representing recorded intensities of a second
colour. The third set of lines 204 comprises a plurality of lines 231 232 233 234 235 each comprising a plurality of pixels
representing recorded intensities of a third colour.
[0064] The plurality of lines in the first set of lines, the second set of lines and the third set of lines may be recorded
with image sensors as shown in Fig. 1a-b e.g. each pixel may be recorded by an image sensor element.
[0065] If the image sensor as shown in Fig. 1a is used to record the first set of lines, the second set of lines and the
third set of lines, the individual lines may have been recorded in the following order: 211, 221, 231, 212, 222, 232, 213,
223, 233, 214, 224, 234, 215, 225, and 235.
[0066] If the image sensor as shown in Fig. 1b is used to record the first set of lines, the second set of lines and the
third set of lines, the individual lines may have been recorded in the following order: 211, 222 and 233 simultaneously,
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then 212 223 234 simultaneously, and so forth.
[0067] By processing 205 at least two of the first set of lines, the second set of lines or the third set of lines 202 203
204 a first combined set of lines 206 is created comprising a plurality of pixels having a value that is determined on the
basis of at least two of the first set of lines, the second set of lines or the third set of lines. By filtering 207 the first
combined set of lines 206 a first filtered combined set of lines 208 is created.
[0068] The information from the at least two sets of lines may be processed so that the combined set of lines 206
comprises information describing the relative distribution between the first colour, the second colour, and the third colour
in the pixels. As some image artefacts e.g. the image artefacts described in relation to Fig. 3a-d, result in large changes
in the relative distribution between the different colours, a filter 207 that works on the combined set of lines 206 may be
more effective. The filtered combined set of lines 208 may optionally be transformed back into one or more filtered set
of lines having pixels representing intensities of the first colour, the second colour, or the third colour.
[0069] Figs. 3a-c illustrates how image artefacts may result from the recording setup used in commercially available
scanners. Fig. 3a shows a top view of a physical object 300 comprising two white parts 301 303 and a black part 302.
Shown is also three boxes showing the area from where three full colour pixels 313 314 315 are recorded. The three
boxes have been moved slightly in a horizontal direction from their true position to make the drawing more intelligible.
[0070] Fig. 3b shows a side view of the physical object 300 shown in Fig. 3a and the y position of the area from where
three pixels 304 305 306 from three lines of a first set of lines are recorded, the y position of the area from where three
pixels 307 308 309 from three lines of a second set of lines are recorded, and the y position of the area from where three
pixels 310 311 312 from three lines of a third set of lines are recorded. The first set of lines comprises pixels representing
recorded intensities of a first colour e.g. red, the second set of lines comprises pixels representing recorded intensities
of a second colour e.g. green and the third set of line comprises pixels representing recorded intensities of a third colour
e.g. blue.
[0071] Using a recording setup as shown in Fig. 1a the pixels of the different sets of lines may be recorded interlaced
e.g. in the following order: 304 307 310 305 308 311 306 309 312. In conventional image scanners, full colour pixel are
formed by combining the pixels from the three sets of lines such that a first full colour pixel may be formed by combining
pixel 304 307 310 in a first full colour pixel 313 having a colour distribution as shown in Fig. 3c, a second full colour pixel
may be formed by combining pixel 305 308 311, and a third full colour pixel may be formed by combining pixel 306 309
312. Ideally, the full colour pixel 313 should have a colour corresponding to the average colour in the area from where
it is recorded e.g. the full colour pixel 313 should have a relative colour distribution corresponding to average colour
distribution in the area from where it is recorded. By looking at the area 313 in Fig. 3a it can be seen that two colours
are present black and white. The "correct" colour of the full colour pixel should therefore be gray as gray is a mix of black
and white. Gray is characterized by having equal RGB values. Ideally, the full colour pixel 313 therefore should have
equal RGB values. However, as can be seen in Fig. 3c the full colour pixel comprises a strong red component, a medium
green component and a low blue component. This is a result of the small spatial displacement between the areas from
where the colour values are recorded. As can be seen from Fig. 3b the red component is recorded from an area having
a white colour. The white colour reflects all coloured light highly, thereby resulting in the strong red component 304
shown in Fig. 3c. The green component 307 shown in Fig. 3c is recorded from an area having both a black colour and
a white colour. Since the black colour absorbs all coloured light, the total resulting green component 307 shown in Fig.
3 is lower than the red component 304. The blue component 310 shown in Fig. 3c is recorded from an area having
mainly a black colour. Again, since the black colour absorbs all coloured light, the total resulting blue component 310
shown in Fig. 3 is lower than both the red component 304 and the green component 310.
[0072] The result of the artefact is that colours not present on the scanned physical object are introduced in the scanned
image. In this example the first full colour pixel will get an orange colour instead of the correct gray colour. The same
effect occurs in the third full colour pixel 315 shown in Fig. 3c where an erroneous blue colour is introduced instead of
the correct gray colour. Only the second full colour pixel 314 will get the correct colour since all the pixels from the first,
the second and the third set of lines 305 308 311 making up the second full colour pixel 314 are recorded from an area
having the same colour. The artefact may be known as colour fringing.
[0073] Applying filters to the individual colour channels of the scanned images has proven to be an ineffective way of
removing the above described colour artefacts as such filters are less effective at changing the relative distribution
between the different colours. However, by processing at least two of the first set of lines, the second set of lines and
the third set of lines to create a first combined set of lines, a plurality of pixels may be formed where the value of the
pixels may reflect a specific colour distribution. A filter applied to the combined set of lines can therefore more effectively
change the relative colour distribution, thus more effectively remove the above described colour artefacts.
[0074] Fig. 3d shows how three pixels from three lines in a first combined set of lines may be formed according to an
embodiment of the present invention. The pixels are formed by subtracting the second set of lines from the first set of
lines e.g. the green colour information from the red colour information. The first pixel 320 in the combined set of lines is
formed by subtracting the value of pixel 307 from the value of pixel 304, the second pixel 321 is formed by subtracting
the value of pixel 308 from the value of pixel 305, and the third pixel 322 is created by subtracting value of pixel 309
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from the value of pixel 306. Thus pixel values that represent the colour balance between the red and the green colour
are created. As the above described colour artefacts may be characterized by fast changes in the relative distribution
of the recorded colours e.g. as can be seen in Fig. 3c, this will correspondingly result in rapid changes in the values of
the pixels in the combined set of lines as can be seen in Fig. 3d, thus by applying a filter that limits the speed of such
changes e.g. a low-pass filter, a specific rule based filter, or a median filter colour artefacts may be removed. After the
filtration the filtered combined set of lines may optionally be transformed back into the original colour channels e.g. red
and green.
[0075] Fig. 4a shows an image sensor according to embodiments of the present invention. The image sensor 401 402
403 is in this example associated with one or more lense(s) 404 enabling the image sensor to have a wider field of view
of the scanning plate 405. This setup is common with CCD image sensors and may be known as a CCD camera setup.
The image sensor may comprise three or more linear arrays as shown in Fig. 1b e.g. a linear array for recording red
light, a linear array for recording green light, and a linear array for recording blue light. Optionally the image sensor 401
402 403 may also comprise a fourth linear array configured to record black and white images. Due to misalignment
between the sets of lines recorded by the three linear arrays of the image sensor 401 402 403 similar colour artefacts
may result as described in relation to Fig. 3a-c.
[0076] Fig. 4b shows an image sensor according to an embodiment of the present invention. The image sensor 406
is a contact image sensor (CIS) being in contact or proximity of the scan plate 405, where the physical object to be
scanned is placed. The image sensor 406 may have a light source associated, the light sources being configured to
generate light with different colours as described in relation to Fig. 1a.
[0077] Fig. 5 show a side view of a recording setup used in a large format scanner comprising a first image sensor
502 and a second image sensor 503 according to an embodiment of the present invention. Each image sensor 502 503
has a lens associated as described in relation to Fig. 4a. The first image sensor 502 is configured to record lines from
a first part of the physical object 504 and the second image sensor 503 is configured to record lines from a second part
505 of a physical object. The first part and the second part 504 505 comprises a common part 506. By combining the
recorded images from the two image sensors 502 503 large physical objects may be scanned.
[0078] Fig. 6 show a top view of a recording setup used in a large format scanner comprising a first image sensor 601
and a second image sensor 602 according to an embodiment of the present invention. The image sensors 601 602 are
CIS image sensors as described in relation to Fig. 4b. The first image sensor 601 is configured to record lines from a
first part of a physical object and the second image sensor 602 is configured to record lines from a second part of a
physical object. The first image sensor 601 is positioned slightly in front of the second image sensor 602 so that the first
part and the second part comprise a common part 605. By combining the recorded images from the two image sensors
601 602 large physical objects may be scanned.
[0079] Fig. 7a illustrates a problem associated with large format scanners. Shown is a scanned image comprising a
first part 702 recorded by a first image sensor and a second part 703 recorded by a second image sensor. The first
image sensor and the second image sensor may be arranged as shown in Fig. 5 or Fig. 6. The image 701 is an image
of a physical object having a sharp black line surrounded by two white areas. This situation corresponds to the situation
presented in Figs. 3a-c and as a result image artefacts 705 707 706 708 are present in the image. The image artefacts
can be seen as the introduction of erroneous colours in the image 701. However, due to differences between the image
sensors and/or alignment errors between the image sensors the artefacts will further differ for the different image sensors
e.g. the artefact 705 is different from the artefact 707 and the artefact 706 is different from the artefact 708. As a result
the artefacts will lower the homogeneity of the image 701 lowering the overall image quality.
[0080] Fig. 7b shows the same image 701 as shown in Fig. 7a after a method of processing data from an image
scanner for reducing image artefacts according to an embodiment of the present invention has been used. The resulting
image is more homogeneous and it is harder for a viewer to tell that more than one image sensor has been used, thus
the overall image quality is raised.
[0081] Fig. 8 shows a flow chart of a method of processing data from an image scanner for removing image artefacts
according to an embodiment of the present invention. In step 801, a first image sensor is selected. In step 802, using
the first image sensor a first set of lines is recorded comprising a plurality of pixels representing recorded intensities of
a first colour recorded from a first part the physical object. In step 803, using the first image sensor a second set of lines
is recorded comprising a plurality of pixels representing recorded intensities of a second colour recorded from the first
part the physical object. In step 804, using the first image sensor a third set of lines is recorded comprising a plurality
of pixels representing recorded intensities of a third colour recorded from the first part the physical object.
[0082] In step 805, a first combined set of lines is created by processing the first set of lines and the third set of lines
together. The processing may be achieved using any algorithm. The processing may comprise a per pixel division of
the first set of lines with the third set of lines and/or a per pixel subtraction of the first set of lines from the third set of
lines. In step 806, the first combined set of lines is filtered to remove image artefacts creating a first filtered combined
set of lines. Next, in step 807 a second combined set of lines is created by processing the second and the third set of
lines. The processing may comprise at least a per pixel division of the second set of lines with the third set of lines and/or
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a per pixel subtraction of the second set of lines from the third set of lines. In step 808, the second combined set of lines
is filtered to remove image artefacts. Finally in step 809, the filtered first set of lines, the filtered second set of lines and
the third set of lines are processed to generate a filtered colour set of lines comprising a plurality of pixels, wherein each
pixel in the filtered colour set of lines comprises three colour values a first colour value obtained from the filtered first
set of lines representing the intensity of the first colour, a second colour value obtained from the filtered second set of
lines representing the intensity of the second colour, and a third colour value obtained from the third set of lines repre-
senting the intensity of the third colour, thus a filtered full colour scanned image of the first part of the physical object
may be created.
[0083] The first colour values of the filtered colour set of lines may be created by per pixel subtracting the first filtered
combined set of lines from the third set of lines, if the first combined set of lines is created by a per pixel subtraction of
the first set of lines from the third set of lines. The second colour values of the filtered colour set of lines may be created
by per pixel subtracting the second filtered combined set of lines from the third set of lines, if the second combined first
set of lines is created by a per pixel subtraction of the second set of lines from the third set of lines. The third colour
values of the filtered colour set of lines may simply correspond to the third set of lines. Thus by transforming the recorded
colours into another colour space, filtering the data in that colour space, and transforming the data back into the original
colour space a simple and effective method of removing image artefacts is provided. All the above steps may be repeated
for a plurality of image sensors 810. It should be understood that some or all of the above described steps does not
need to run sequentially, and will often in practice run in parallel e.g. the different sets of lines may be recorded in parallel
or interlaced, additionally steps 805-809 may be combined into a single step.
[0084] Fig. 9 shows a schematic drawing of an apparatus for scanning 901, according to an embodiment of the present
invention. The apparatus comprises a first image sensor 902 and a processing unit 904 connected to the image sensors
by data communication means 906. The apparatus may further optionally comprise a second image sensor 903. The
processing unit 904 may process the signals received from the image sensor 902 using the principles discussed above
to remove image artefacts. All components of the apparatus 701 may be integrated in a single integral unit, e.g. in an
optical scanner, or the different parts of the apparatus may be implemented in different components; e.g. the image
sensor 902 may be implemented in a first component 908 and the processing unit may be implemented in a second
component 904 e.g. in a personal computer (PC) connected to the first component 908 with data communication means
906 or in a server connected to the internet communicating directly or indirectly with the first component 908 using data
communication means 906.
[0085] Fig. 10 shows a schematic drawing of a method of processing data from an image sensor for removing image
artefacts according to an embodiment of the present invention. A first set of lines 1001, a second set of lines 1002, and
a third set of lines 1003 is recorded from a first part of a physical object. The first set of lines 1001 comprises a plurality
of pixels representing recorded colour intensities of a first colour such as red, the second set of lines 1002 comprises a
plurality of pixels representing recorded colour intensities of a second colour such as green, and the third set of lines
1003 comprises a plurality of pixels representing recorded colour intensities of a third colour such as blue. The first set
of lines 1001, the second set of lines 1002, and optionally the third set of lines 1003 are processed together 1011 to
create a first combined set of lines 1021. The processing may be done by for each pixel, subtracting the average of the
second set of lines 1002 and the third set of lines 1003, from the first set of lines 1001 e.g. using the equation below: 

 where comb1(x,y) is the pixel value in the first combined set of lines 1021 having index x,y, set1(x,y) is the pixel value in
the first set of lines 1001 having index x,y, set2(x,y) is the pixel value in the second set of lines 1002 having index x,y
and set3(x,y) is the pixel value in the third set of lines 1003 having index x,y.
[0086] The second set of lines 1002, the third set of lines 1003, and optionally the first set of lines 1001 are processed
together 1012 to create a second combined set of lines 1022. The processing may be done by for each pixel, subtracting
the third set of lines 1003 from the second set of lines 1002 e.g. using the equation below: 

where comb2(x,y) is the pixel value in the second combined set of lines 1022 having index x,y, set2(x,y) is the pixel value
in the second set of lines 1002 having index x,y and set3(x,y) is the pixel value in the third set of lines 1003 having index x,y.
[0087] The first set of lines 1001 the second set of lines 1002, and the third set of lines 1003 are processed together
1013 to create a third combined set of lines 1023. The processing may be done by for each pixel, adding the first set of



EP 2 719 161 B1

10

5

10

15

20

25

30

35

40

45

50

55

lines 1001, the second set of lines 1002 and the third set of lines 1003 e.g. using the equation below: 

where comb3(x,y) is the pixel value in the third combined set of lines 1023 having index x,y, set1(x,y) is the pixel value in
the first set of lines 1001 having index x,y, set2(x,y) is the pixel value in the second set of lines 1002 having index x,y
and set3(x,y) is the pixel value in the third set of lines 1003 having index x,y.
[0088] The first combined set of lines 1021, the second combine set of lines 1022, and the third combined set of lines
1023 may comprise all information present in the first set of lines, the second set of lines and the third set of lines 1001
1002 1003. The first combined set of lines 1021 and the second combined set of lines 1022 may represent the colour
balance. The third combined set of lines 1023 may represent the light intensity.
[0089] The first combined set of lines 1021 is filtered 1031 to create a first filtered combined set of lines 1041, and the
second combined set of lines 1022 is filtered 1032 to create a second filtered combined set of lines 1042. The filtering
process may be performed by moving a filter kernel over the first combined set of lines 1021 and the second combined
set of lines 1022. The filter may be a linear filter e.g. a low-pass filter and/or a non linear filter e.g. a median filter. The
filter kernel may have an elongated shape. The filter kernel may have a shape so that pixels from at least 2, 3, 4, 5, 6,
8 or 10 lines are processed together to yield an output value of the filtering process. The filter kernel may have a shape
so that no more than 1, 2, 3, 4 or 5 pixels from a line are processed together to yield an output value of the filtering process.
[0090] In some embodiments, the third combined set of lines is not filtered. That may be an advantage for removal of
colour fringing image artefacts, as it is the erroneous relative distribution of the recorded colours that is the main source
for the artefact and not the total light intensity of the recorded colours, which the third combined set of lines may represent.
[0091] The first filtered combined set of lines 1041, the third combined set of lines 1023 and optionally the second
filtered combined set of lines 1042 are processed together 1051 to create a first filtered set of lines 1061. The processing
may be done by for each pixel adding the first filtered combined set of lines 1041 weighted with a first factor, with the
third combined set of lines 1023 weighted with a second factor e.g. using the equation below: 

where fset1(x,y) is the pixel value in the first filtered set of lines 1061 having index x,y, filt_comb1(x,y) is the pixel value
in the first filtered combined set of lines 1041 having index x,y, and filt_comb3(x,y) is the pixel value in the third combined
set of lines 1023 having index x,y.
[0092] The first filtered combined set of lines 1041, the second filtered combined set of lines 1042 and the third
combined set of lines 1023 are processed together 1052 to create a second filtered set of lines 1062. The processing
may be done by for each pixel, adding the second filtered combined set of lines 1042 weighted with a first factor, with
the third combined set of lines 1023 weighted with a second factor and subtracting first filtered combined set of lines
1041 weighted with a third factor e.g. using the equation below: 

where fset2(x,y) is the pixel value in the second filtered set of lines 1062 having index x,y, filt_comb1(x,y) is the pixel value
in the first filtered combined set of lines 1041 having index x,y, filt_comb2(x,y) is the pixel value in the second filtered
combined set of lines 1042 having index x,y, and comb3(x,y) is the pixel value in the third combined set of lines 1023
having index x,y.
[0093] The first filtered combined set of lines 1041, the second filtered combined set of lines 1042 and the third
combined set of lines 1023 are processed together 1052 to create a third filtered set of lines 1063. The processing may
be done by for each pixel, subtracting the first filtered combined set of lines 1041 weighted with a first factor and the
second filtered combined set of lines 1042 weighted with a second factor from the third combined set of lines 1023
weighted with a third factor e.g. using the equation below: 
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where fset3(x,y) is the pixel value in the third filtered set of lines 1063 having index x,y, filt_comb1(x,y) is the pixel value
in the first filtered combined set of lines 1041 having index x,y, filt_comb2(x,y) is the pixel value in the second filtered
combined set of lines 1042 having index x,y, and comb3(x,y) is the pixel value in the third combined set of lines 1023
having index x,y.
[0094] The first filtered set of lines 1061 comprises a plurality of pixels representing filtered recorded intensities of the
first colour from the first part of the physical object, the second filtered set of lines 1062 comprises a plurality of pixels
representing filtered recorded intensities of the second colour from the first part of the physical object, and the third
filtered set of lines 1063 comprises a plurality of pixels representing filtered recorded intensities of the third colour from
the first part of the physical object. Finally, the first filtered set of lines, the second filtered set of lines and third filtered
set of lines 1061 1062 1063 are merged into a filtered colour set of lines 1071. The filtered colour set of lines comprises
a plurality of pixels each pixel comprises three colour values one obtained from the first filtered set of lines 1061, one
obtained from the second filtered set of lines 1062, and one obtained from the third filtered set of lines 1063. Thus a
filtered full colour image is created with reduced image artefacts.
[0095] Fig. 11 shows a schematic drawing of a method of processing data from an image sensor for removing image
artefacts. A first set of lines 1101, a second set of lines 1102, and a third set of lines 1103 is recorded from a first part
of a physical object by an image sensor. The first set of lines 1101 comprises a plurality of pixels representing recorded
colour intensities of a first colour such as red, the second set of lines 1102 comprises a plurality of pixels representing
recorded colour intensities of a second colour such as green, and the third set of lines 1103 comprises a plurality of
pixels representing recorded colour intensities of a third colour such as blue. The first set of lines 1101 and the third set
of lines 1103 are processed together 1111 to create a first combined set of lines 1121. The processing 1111 may be
done by, for each pixel subtracting the first set of lines 1101 from the third set of lines 1103 e.g. using the below equation: 

[0096] Where Comb1(x,y) is the pixel value in the first combined set of lines 1121 having index x,y, set3(x,y) is the pixel
value in the third set of lines 1103 having index x,y, and set1(x,y) is the pixel value in the first set of lines 1101 having
index x,y.
[0097] Correspondingly, the second set of lines 1102 and the third set of lines 1103 are processed together 1112 to
create a second combined set of lines 1122. The processing 1112 may be done by, for each pixel subtracting the second
set of lines 1102 from the third set of lines e.g. using the below equation: 

[0098] Where Comb2(x,y) is the pixel value in the second combined set of lines 1122 having index x,y, set3(x,y) is the
pixel value in the third set of lines 1103 having index x,y, and set1(x,y) is the pixel value in the first set of lines 1101 having
index x,y.
[0099] The first combined set of lines 1121, the second combine set of lines 1122, and the third set of lines 1103 may
comprise all information present in the first set of lines the second set of lines and the third set of lines 1101 1102 1103.
The first combined set of lines 1121 may represent the colour balance between the first colour and the third colour in
the first part of the physical object and the second combined set of lines 1122 may represent the colour balance between
the second and the third colour in the first part of the physical object.
[0100] Next, the first combined set of lines 1121 is filtered 1131 to create a first filtered combined set of lines 1141.
The filtering process may be carried out by using a median filter e.g. using the below equation: 

[0101] Where filt_comb1(x,y) is pixel value of the first filtered combined set of lines 1141 having pixel index x,y, where
y specify a particular line and x specify a particular pixel on said line, comb1(x,y) is the pixel value of the first combined
set of lines 1121 having pixel index x,y, and median is a function that returns the median of its input. Thus in this example,
median returns the median of the three values comb1(x,y-1), comb1(x,y), comb1(x,y+1).
[0102] Correspondingly, the second combined set of lines 1122 is filtered 1132 to create a second filtered combined
set of lines 1142. The filtering process may be carried out using a median filter e.g. using the below equation: 
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[0103] Where filt_comb2(x,y) is the pixel value of the second filtered combined set of lines 1142 having pixel index x,y,
where y specify a particular line and x specify a particular pixel on said line, comb2(x,y) is the pixel value of the second
combined set of lines 1122 having pixel index x,y, and median is a function that returns the median of its input. Thus in
this example, median returns the median of the three values comb2(x,y-1), comb2(x,y), comb2(x,y+1).
[0104] Then, the first filtered combined set of lines 1141, the second filtered combined set of lines 1142, and the third
set of lines 1103 are processed together 1151 to create a first filtered set of lines 1161 and a second filtered set of lines
1162. The first filtered set of lines 1161 may be created by for each pixel subtracting the first filtered combined set of
lines 1141 from the third set of lines 1103 e.g. using the below equation: 

[0105] Where fset1(x,y) is the pixel value of the first filtered set of lines 1161 having pixel index x,y, set3(x,y) is the pixel
value of the third set of lines 1103 having pixel index x,y, and filt_comb1(x,y) is the pixel value of the first filtered combined
set of lines 1161 having pixel index x,y.
[0106] Correspondingly, the second filtered set of lines 1162 may be created by for each pixel subtracting the second
filtered combined set of lines 1142 from the third set of lines 1103 e.g. using the below equation: 

[0107] Where fset2(x,y) is the pixel value of the second filtered set of lines 1162 having pixel index x,y, set3(x,y) is the
pixel value of the third set of lines 1103 having pixel index x,y, and filt_comb2(x,y) is the pixel value of the second filtered
combined set of lines 1162 having pixel index x,y.
[0108] Finally, the first filtered set of lines, the second filtered set of lines and third set of lines 1261 1262 1103 are
merged into a filtered colour set of lines 1171. The filtered colour set of lines comprises a plurality of pixels each pixels
comprises three colour values one obtained from the first filtered set of lines 1161, one obtained from the second filtered
set of lines 1162, and one obtained from the third set of lines 1103. Thus a filtered full colour image is created with
reduced image artefacts. By directly using the values from the third set of lines 1103 to create the filtered colour set of
lines 1171, fewer computations are needed.
[0109] A value of a particular pixel in the first combined set of lines is determined by processing a value obtained from
a particular pixel in each of two selected set of lines of the first set of lines, the second set of lines or the third set of lines
e.g. a value of a particular pixel in the first combined set of lines may be determined by processing a value obtained
from a particular pixel in the first set of lines together with a value obtained from a particular pixel in the second set of lines.
[0110] The value of the particular pixel in the first combined set of lines may be determined using an algorithm taking
a value from a particular pixel in at least two of the first set of lines, the second set of lines and the third set of lines as
an input e.g. the algorithm reads at least two input values, at least one input value from the particular pixel in e.g. the
first set of lines and one input value from a particular pixel in e.g. the second set of lines. In some embodiments, the
algorithm may comprise at least one subtraction between the two input values or at least one division between the two
input values.
[0111] The two values of a particular pixel in the two selected set of lines is processed to create the value of the
particular pixel in the first combined set of lines so that the value of the particular pixel in the first combined set of lines
is dependent on the difference between the values of the particular pixel in the selected two set of lines.
[0112] Consequently, a combined set of lines may be created that represents the difference between the select two
set of lines.
[0113] The two values of a particular pixel in the two selected set of lines is processed to create the value of the
particular pixel in the first combined set of lines so that

- an increase in the difference between the values of the particular pixel in the select two set of lines always will result
in an increase in the absolute value of the particular pixel in the first combined set of lines.

[0114] Thereby, the combined set of lines may comprise values that can be directly linked to the difference between
the values in the selected two set of lines, for instance if the difference between the values in the first set of lines and
the values in the second set of lines is high the values of the combined set of lines may correspondingly be high.
[0115] In some examples the image scanner further comprises a second image sensor arranged to:

- record a fourth set of lines from a second part of the physical object, the fourth set of lines comprising a plurality of
pixels representing recorded intensities of the first colour;
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- record a fifth set of lines from the second part of the physical object, the fifth set of lines comprising a plurality of
pixels representing recorded intensities of the second colour; and

- record a sixth set of lines from the second part of the physical object, the sixth set of lines comprising a plurality of
pixels representing recorded intensities of the third colour, wherein the method comprises the steps of:

- processing at least two of the fourth set of lines, the fifth set of lines or the sixth set of lines to create a fourth combined
set of lines comprising a plurality of pixels each pixel having a value that is determined on the basis of at least two
of the fourth set of lines, the fifth set of lines or the sixth set of lines; and

- filtering said fourth combined set of lines to filter out image artefacts creating a fourth filtered combined set of lines.

[0116] Consequently, a method is provided that removes some of the unique artefacts created by the different image
sensors, thus making the boundaries in the resulting image less visible.
[0117] The second part of the physical object may comprise at least a part that is different from the first part of the
physical object. The first part and the second part may comprise a common part e.g. a part of physical object may be
recorded by both the first image sensor and the second image sensor.
[0118] Embodiments described in connection with the first image sensor herein may equally be applied to the second
image sensor e.g. the data recorded from the second image sensor may processed in the same way as the data recorded
from the first image sensor e.g. the fourth combined set of lines may be created by processing the fourth set of lines,
the fifth set of lines and the sixth set of lines in the same way as the first set of lines, the second set of lines and the third
set of lines are processed to create the first combined set of lines.

Claims

1. A method of processing data from an image scanner for reducing image artefacts, wherein said image scanner
comprises a first image sensor (902) arranged to scan a physical object (300) by relative movement between the
physical object (300) and the image sensor (902), and to:

- record (802) a first set of lines (1001) from a first part of a physical object (300), the first set of lines (1001)
comprising a plurality of pixels representing recorded intensities of a first colour;
- record (803) a second set of lines (1002) from the first part of the physical object (300), the second set of lines
(1002) comprising a plurality of pixels representing recorded intensities of a second colour; and
- record (804) a third set of lines (1003) from the first part of the physical object (300), the third set of lines (1003)
comprising a plurality of pixels representing recorded intensities of a third colour,

wherein the first colour, the second colour and the third colour are different from each other;
wherein the spatial locations on the physical object (300) where the first set of lines (1001) are recorded (802) at
least partly overlap with the spatial location on the physical object (300) where the second set of lines (1002) are
recorded (803); and
the spatial location on the physical object (300) where the second set of lines (1002) are recorded (803) at least
partly overlap with the spatial location on the physical object (300) where the third set of lines (1003) are recorded
(804);
wherein the method comprises generating a full colour image by the steps of:

- processing (1011) the first set of lines (1001) and the second set of lines (1002) to create a first combined set
of lines (1021) comprising a plurality of pixels each pixel having a value that is determined on the basis of the
first set of lines (1001) and the second set of lines (1002);

processing (1012) the second set of lines (1002) and the third set of lines (1003) to create a second combined set
of lines (1022) comprising a plurality of pixels each pixel having a value that is determined on the basis of the second
set of lines (1002) and the third set of lines (1003);
processing (1013) the first set of lines (1001), the second set of lines (1002) and the third set of lines (1003) to
create a third combined set of lines (1023) comprising a plurality of pixels each pixel having a value that is determined
on the basis of the first set of lines (1001), the second set of lines (1002) and the third set of lines (1003);
wherein the first combined set of lines (1021) is filtered (1031), by a low-pass filter and/or a median filter to filter out
image artefacts creating a first filtered combined set of lines and to create a first filtered combined set of lines (1041),
and the second combined set of lines (1022) is filtered (1032), by a low-pass filter and/or a median filter, to create
a second filtered combined set of lines (1042);
wherein the first filtered combined set of lines (1041) and the third combined set of lines (1023) are processed



EP 2 719 161 B1

14

5

10

15

20

25

30

35

40

45

50

55

together (1051) to create a first filtered set of lines (1061);
wherein the first filtered combined set of lines (1041), the second filtered combined set of lines (1042) and the third
combined set of lines (1023) are processed together (1052) to create a second filtered set of lines (1062);
wherein the first filtered combined set of lines (1041), the second filtered combined set of lines (1042) and the third
combined set of lines (1023) are processed together (1053) to create a third filtered set of lines (1063);
wherein the first filtered set of lines (1061), the second filtered set of lines (1062) and third filtered set of lines (1063)
are merged into a filtered colour set of lines (1071) comprising a plurality of pixels each pixel comprising three colour
values with a first value obtained from the first filtered set of lines (1061), a second value obtained from the second
filtered set of lines (1062) and a third value obtained from the third filtered set of lines (1063);
wherein the first combined set of lines (1021) represents colour balance as the difference in intensity between the
first colour and the second colour and the second combined set of lines (1022) represent colour balance as the
difference in intensity between the second colour and the third colour; and wherein the third combined set of lines
(1023) represents total light intensity of recorded colours.

2. A method of processing signals according to claim 1, wherein the step of filtering (1031) said first combined set of
lines (1021) further comprises processing pixels of said first combined set of lines (1021) created from data recorded
at different points in time.

3. A method of processing data according to any of the preceding claims, wherein said first combined set of lines
(1021) and said second combined set of lines (1022) are filtered (1031,1032) independently so that the first filtered
combined set of lines (1041) is not directly influenced by the second combined set of lines (1022), and the second
filtered combined set of lines (1042) is not directly influenced by the first filtered combined set of lines (1041).

4. A method of processing data according to any of the preceding claims, wherein the first filtered combined set of
lines (1041) is processed together (1051) with specific additional data to generate a first filtered set of lines (1061)
comprising a plurality of pixels each pixel having a value that represents an intensity of the first colour; wherein the
specific additional data are one or more of: the first set of lines (1001), the second set of lines (1002), the third set
of lines (1003), the first combined set of lines (1021), the second combined set of lines (1022), the third combined
set of lines (1023), the first filtered combined set of lines (1041), the second filtered combined set of lines (1042),
the first filtered set of lines (1061), the second filtered set of lines (1062) or the third filtered set of lines (1063).

5. A method of processing data according to any of the preceding claims, wherein the second filtered combined set
of lines (1042) is processed together (1052) with specific additional data to generate a second filtered set of lines
(1062) comprising a plurality of pixels each pixel having a value that represents an intensity of the second colour;
wherein the specific additional data are one or more of: the first set of lines (1001), the second set of lines (1002),
the third set of lines (1003), the first combined set of lines (1021), the second combined set of lines (1022), the third
combined set of lines (1023), the first filtered combined set of lines (1041), the second filtered combined set of lines
(1042), the first filtered set of lines (1061), the second filtered set of lines (1062) and/or the third filtered set of lines
(1063).

6. A method of processing data according to any of claims 2-5, wherein the first filtered combined set of lines (1041)
and the second filtered combined set of lines (1042) is processed together (1051, 1052) with specific additional data
to generate a first filtered set of lines (1061) comprising a plurality of pixels each pixel having a value that represents
an intensity of the first colour, a second filtered set of lines (1062) comprising a plurality of pixels each pixel having
a value that represents an intensity of the second colour, and a third filtered set of lines (1063) comprising a plurality
of pixels each pixel having a value that represents an intensity of the third colour; wherein the specific additional
data are one or more of: the first set of lines (1001), the second set of lines (1002), the third set of lines (1003), the
first combined set of lines (1021), the second combined set of lines (1022), the third combined set of lines (1023),
the first filtered combined set of lines (1041), the second filtered combined set of lines (1042), the first filtered set
of lines (1061), the second filtered set of lines (1062) and/or the third filtered set of lines (1063).

7. An image scanner comprising:

a first image sensor (902) arranged to scan a physical object (300) by relative movement between the physical
object (300) and the image sensor (902) as set out in claim 1; and
a processing unit (904) connected to the image sensor (902) by data communication means (906);
wherein the processing unit (904) processes signals received from the image sensor (902) in accordance with
the steps of the method of any one of claims 1 through 6.
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8. A computer-readable medium having stored thereon the program code means adapted to cause a data processing
system to perform the steps of the method according to any one of claims 1 through 6, when said program code
means are executed on the data processing system.

Patentansprüche

1. Verfahren zur Verarbeitung von Daten von einem Bildscanner zur Reduzierung von Bildartefakten, wobei der Bild-
scanner einen ersten Bildsensor (902), der zum Scannen eines physischen Objektes (300) durch relative Bewegung
zwischen dem physischen Objekt (300) und dem Bildsensor (902) sowie zum Folgenden ausgelegt ist:

- Aufnahme (802) eines ersten Satzes von Linien (1001) von einem ersten Teil eines physischen Objektes
(300), wobei der erste Satz von Linien (1001) eine Mehrzahl von Pixeln umfasst, die aufgenommene Intensitäten
einer ersten Farbe darstellen;
- Aufnahme (803) eines zweiten Satzes von Linien (1002) von dem ersten Teil des physischen Objektes (300),
wobei der zweite Satz von Linien (1002) eine Mehrzahl von Pixeln umfasst, die aufgenommene Intensitäten
einer zweiten Farbe darstellen; und
- Aufnahme (804) eines dritten Satzes von Linien (1003) von dem ersten Teil des physischen Objektes (300),
wobei der dritte Satz von Linien (1003) eine Mehrzahl von Pixeln umfasst, die aufgenommene Intensitäten einer
dritten Farbe darstellen;

wobei die erste Farbe, die zweite Farbe und die dritte Farbe sich voneinander unterscheiden;
wobei die räumlichen Lokalitäten auf dem physischen Objekt (300), wo der erste Satz von Linien (1001) aufgenom-
men (802) wird, die räumliche Lokalität auf dem physischen Objekt (300), wo der zweite Satz von Linien (1002)
aufgenommen (803) wird, zumindest teilweise überlappt; und
die räumliche Lokalität auf dem physischen Objekt (300), wo der zweite Satz von Linien (1002) aufgenommen (803)
wird, die räumliche Lokalität auf dem physischen Objekt (300), wo der dritte Satz von Linien (1003) aufgenommen
(804) wird, zumindest teilweise überlappt;
wobei das Verfahren das Erzeugen eines vollfarbigen Bildes durch die folgenden Schritte umfasst:

- Verarbeitung (1011) des ersten Satzes von Linien (1001) und des zweiten Satzes von Linien (1002) zur Bildung
eines ersten kombinierten Satzes von Linien (1021) umfassend eine Mehrzahl von Pixeln, wobei jedes Pixel
einen Wert aufweist, der basierend auf dem ersten Satz von Linien (1001) und dem zweiten Satz von Linien
(1002) bestimmt ist;
- Verarbeitung (1012) des zweiten Satzes von Linien (1002) und des dritten Satzes von Linien (1003) zur Bildung
eines zweiten kombinierten Satzes von Linien (1022) umfassend eine Mehrzahl von Pixeln, wobei jedes Pixel
einen Wert aufweist, der basierend auf dem zweiten Satz von Linien (1002) und dem dritten Satz von Linien
(1003) bestimmt ist;
- Verarbeitung (1013) des ersten Satzes von Linien (1001), des zweiten Satzes von Linien (1002) und des
dritten Satzes von Linien (1003) zur Bildung eines dritten kombinierten Satzes von Linien (1023) umfassend
eine Mehrzahl von Pixeln, wobei jedes Pixel einen Wert aufweist, der basierend auf dem ersten Satz von Linien
(1001), dem zweiten Satz von Linien (1002) und dem dritten Satz von Linien (1003) bestimmt ist;

wobei der erste kombinierte Satz von Linien (1021) durch einen Tiefpassfilter und/oder einen Medianfilter gefiltert
(1031) wird, um Bildartefakte, die einen ersten gefilterten kombinierten Satz von Linien bilden, herauszufiltern und
um einen ersten gefilterten kombinierten Satz von Linien (1041) zu bilden, und der zweite Satz von Linien (1022)
durch einen Tiefpassfilter und/oder einen Medianfilter gefiltert (1032) wird, um einen zweiten gefilterten kombinierten
Satz von Linien (1042) zu bilden;
wobei der erste gefilterte kombinierte Satz von Linien (1041) und der dritte kombinierte Satz von Linien (1023)
zusammen verarbeitet (1051) werden, um einen ersten gefilterten Satz von Linien (1061) zu bilden;
wobei der erste gefilterte kombinierte Satz von Linien (1041), der zweite gefilterte kombinierte Satz von Linien (1042)
und der dritte kombinierte Satz von Linien (1023) zusammen verarbeitet (1052) werden, um einen zweiten gefilterten
Satz von Linien (1062) zu bilden;
wobei der erste gefilterte kombinierte Satz von Linien (1041), der zweite gefilterte kombinierte Satz von Linien (1042)
und der dritte kombinierte Satz von Linien (1023) zusammen verarbeitet (1053) werden, um einen dritten gefilterten
Satz von Linien (1063) zu bilden;
wobei der erste gefilterte Satz von Linien (1061), der zweite gefilterte Satz von Linien (1062) und der dritte gefilterte
Satz von Linien (1063) zu einem gefilterten farbigen Satz von Linien (1071) umfassend eine Mehrzahl von Pixeln
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verschmolzen werden, wobei jedes Pixel drei Farbwerte umfasst, wobei ein erster Wert aus dem ersten gefilterten
Satz von Linien (1061) erhalten wird, ein zweiter Wert aus dem zweiten gefilterten Satz von Linien (1062) erhalten
wird, und ein dritter Wert aus dem dritten gefilterten Satz von Linien (1063) erhalten wird; wobei der erste kombinierte
Satz von Linien (1021) Farbbalance als der Unterschied der Intensität zwischen der ersten Farbe und der zweiten
Farbe darstellt, und der zweite kombinierte Satz von Linien (1022) Farbbalance als der Unterschied der Intensität
zwischen der zweiten Farbe und der dritten Farbe darstellt; und wobei der dritte kombinierte Satz von Linien (1023)
eine gesamte Lichtintensität von aufgenommenen Farben darstellt.

2. Verfahren zur Verarbeitung von Signalen nach Anspruch 1, wobei der Schritt des Filterns (1031) des ersten kom-
binierten Satz von Linien (1021) ferner die Verarbeitung von Pixeln des ersten kombinierten Satzes von Linien
(1021) umfasst, die aus zu verschiedenen Zeitpunkten aufgenommenen Daten gebildet wurden.

3. Verfahren zur Verarbeitung von Daten nach einem der vorgehenden Ansprüche, wobei der erste kombinierte Satz
von Linien (1021) und der zweite kombinierte Satz von Linien (1022) unabhängig voneinander gefiltert (1031,1032)
werden, so dass der erste gefilterte kombinierte Satz von Linien (1041) nicht direkt von dem zweiten kombinierten
Satz von Linien (1022) beeinflusst wird, und der zweite gefilterte kombinierte Satz von Linien (1042) nicht direkt von
dem ersten gefilterten kombinierten Satz von Linien (1041) beeinflusst wird.

4. Verfahren zur Verarbeitung von Daten nach einem der vorgehenden Ansprüche, wobei der erste gefilterte kombi-
nierte Satz von Linien (1041) zusammen mit spezifischen zusätzlichen Daten verarbeitet (1051) wird, um einen
ersten gefilterten Satz von Linien (1061) umfassend eine Mehrzahl von Pixeln zu erzeugen, wobei jedes Pixel einen
Wert aufweist, der eine Intensität der ersten Farbe darstellt; wobei die spezifischen zusätzlichen Daten einer oder
mehrere aus Folgenden ist: der erste Satz von Linien (1001), der zweite Satz von Linien (1002), der dritte Satz von
Linien (1003), der erste kombinierte Satz von Linien (1021), der zweite kombinierte Satz von Linien (1022), der
dritte kombinierte Satz von Linien (1023), der erste gefilterte kombinierte Satz von Linien (1041), der zweite gefilterte
kombinierte Satz von Linien (1042), der erste gefilterte Satz von Linien (1061), der zweite gefilterte Satz von Linien
(1062) oder der dritte gefilterte Satz von Linien (1063).

5. Verfahren zur Verarbeitung von Daten nach einem der vorgehenden Ansprüche, wobei der zweite gefilterte kom-
binierte Satz von Linien (1042) zusammen mit spezifischen zusätzlichen Daten verarbeitet (1052) wird, um einen
zweiten gefilterten Satz von Linien (1062) umfassend eine Mehrzahl von Pixeln zu erzeugen, wobei jedes Pixel
einen Wert aufweist, der eine Intensität der zweiten Farbe darstellt; wobei die spezifischen zusätzlichen Daten einer
oder mehrere aus Folgenden ist: der erste Satz von Linien (1001), der zweite Satz von Linien (1002), der dritte Satz
von Linien (1003), der erste kombinierte Satz von Linien (1021), der zweite kombinierte Satz von Linien (1022), der
dritte kombinierte Satz von Linien (1023), der erste gefilterte kombinierte Satz von Linien (1041), der zweite gefilterte
kombinierte Satz von Linien (1042), der erste gefilterte Satz von Linien (1061), der zweite gefilterte Satz von Linien
(1062) und/oder der dritte gefilterte Satz von Linien (1063).

6. Verfahren zur Verarbeitung von Daten nach einem der Ansprüche 2-5, wobei der erste gefilterte kombinierte Satz
von Linien (1041) und der zweite gefilterte kombinierte Satz von Linien (1042) zusammen mit spezifischen zusätz-
lichen Daten verarbeitet (1051, 1052) werden, um einen ersten gefilterten Satz von Linien (1061) umfassend eine
Mehrzahl von Pixeln zu erzeugen, wobei jedes Pixel einen Wert aufweist, der eine Intensität der ersten Farbe
darstellt, und einen zweiten gefilterten Satz von Linien (1062) umfassend eine Mehrzahl von Pixeln zu erzeugen,
wobei jedes Pixel einen Wert aufweist, der eine Intensität der zweiten Farbe darstellt, und einen dritten gefilterten
Satz von Linien (1063) umfassend eine Mehrzahl von Pixeln zu erzeugen, wobei jedes Pixel einen Wert aufweist,
der eine Intensität der dritten Farbe darstellt, wobei die spezifischen zusätzlichen Daten einer oder mehrere aus
Folgenden ist: der erste Satz von Linien (1001), der zweite Satz von Linien (1002), der dritte Satz von Linien (1003),
der erste kombinierte Satz von Linien (1021), der zweite kombinierte Satz von Linien (1022), der dritte kombinierte
Satz von Linien (1023), der erste gefilterte kombinierte Satz von Linien (1041), der zweite gefilterte kombinierte
Satz von Linien (1042), der erste gefilterte Satz von Linien (1061), der zweite gefilterte Satz von Linien (1062) oder
der dritte gefilterte Satz von Linien (1063).

7. Bildscanner umfassend:

einen ersten Bildsensor (902), der zum Scannen eines physischen Objektes (300) durch relative Bewegung
zwischen dem physischen Objekt (300) und dem Bildsensor (902) nach Anspruch 1 ausgelegt ist; und
eine Verarbeitungseinheit (904) die mittels Datenkommunikationsmittel (906) mit dem Bildsensor (902) verbun-
den ist;
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wobei die Verarbeitungseinheit (904) von dem Bildsensor (902) empfangene Signale gemäß den Schritten des
Verfahrens nach einem der Ansprüche 1 bis 6 verarbeitet.

8. Computerlesbares Medium mit den darin gespeicherten Programmcodemitteln, die dazu angepasst sind, das Da-
tenverarbeitungssystem zur Durchführung der Schritte des Verfahrens nach einem der Ansprüche 1 bis 6 zu ver-
anlassen, wenn die Programmcodemittel im Datenverarbeitungssystem ausgeführt werden.

Revendications

1. Procédé de traitement de données provenant d’un dispositif de balayage d’image pour réduire les artefacts d’image,
dans lequel ledit dispositif de balayage d’image comprend un premier capteur d’image (902) agencé pour balayer
un objet physique (300) par un mouvement relatif entre l’objet physique (300) et le capteur d’image (902), et pour :

- enregistrer (802) un premier ensemble de lignes (1001) à partir d’une première partie d’un objet physique
(300), le premier ensemble de lignes (1001) comprenant une pluralité de pixels représentant les intensités
enregistrées d’une première couleur ;
- enregistrer (803) un deuxième ensemble de lignes (1002) à partir de la première partie de l’objet physique
(300), le deuxième ensemble de lignes (1002) comprenant une pluralité de pixels représentant les intensités
enregistrées d’une deuxième couleur ; et
- enregistrer (804) un troisième ensemble de lignes (1003) à partir de la première partie de l’objet physique
(300), le troisième ensemble de lignes (1003) comprenant une pluralité de pixels représentant les intensités
enregistrées d’une troisième couleur,

dans lequel la première couleur, la deuxième couleur et la troisième couleur sont différentes l’une de l’autre ;
dans lequel les emplacements spatiaux sur l’objet physique (300) où le premier ensemble de lignes (1001) est
enregistré (802) chevauchent au moins partiellement l’emplacement spatial sur l’objet physique (300) où le deuxième
ensemble de lignes (1002) est enregistré (803) ; et
les emplacements spatiaux sur l’objet physique (300) où le deuxième ensemble de lignes (1002) est enregistré
(803) chevauchent au moins partiellement l’emplacement spatial sur l’objet physique (300) où le troisième ensemble
de lignes (1003) est enregistré (804) ;
dans lequel le procédé comprend la génération d’une image en couleur complète par les étapes consistant à :

- traiter (1011) le premier ensemble de lignes (1001) et le deuxième ensemble de lignes (1002) pour créer un
premier ensemble combiné de lignes (1021) comprenant une pluralité de pixels, chaque pixel ayant une valeur
qui est déterminée sur la base du premier ensemble de lignes (1001) et du deuxième ensemble de lignes (1002) ;

traiter (1012) le deuxième ensemble de lignes (1002) et le troisième ensemble de lignes (1003) pour créer un
deuxième ensemble combiné de lignes (1022) comprenant une pluralité de pixels, chaque pixel ayant une valeur
qui est déterminée sur la base du deuxième ensemble de lignes (1002) et du troisième ensemble de lignes (1003) ;
traiter (1013) le premier ensemble de lignes (1001), le deuxième ensemble de lignes (1002) et le troisième ensemble
de lignes (1003) pour créer un troisième ensemble combiné de lignes (1023) comprenant une pluralité de pixels,
chaque pixel ayant une valeur qui est déterminée sur la base du premier ensemble de lignes (1001), du deuxième
ensemble de lignes (1002) et du troisième ensemble de lignes (1003) ;
dans lequel ledit premier ensemble combiné de lignes (1021) est filtré (1031), par un filtre passe-bas et / ou un filtre
médian pour filtrer les artefacts d’image créant un premier ensemble combiné filtré de lignes et pour créer un premier
ensemble combiné filtré de lignes (1041), et le deuxième ensemble combiné de lignes (1022) est filtré (1032), par
un filtre passe-bas et / ou un filtre médian, pour créer un deuxième ensemble combiné filtré de lignes (1042) ;
dans lequel le premier ensemble combiné filtré de lignes (1041) et le troisième ensemble combiné de lignes (1023)
sont traités ensemble (1051) pour créer un premier ensemble filtré de lignes (1061) ;
dans lequel le premier ensemble combiné filtré de lignes (1041), le deuxième ensemble combiné filtré de lignes
(1042) et le troisième ensemble combiné de lignes (1023) sont traités ensemble (1052) pour créer un deuxième
ensemble filtré de lignes (1062) ;
dans lequel le premier ensemble combiné filtré de lignes (1041), le deuxième ensemble combiné filtré de lignes
(1042) et le troisième ensemble combiné de lignes (1023) sont traités ensemble (1053) pour créer un troisième
ensemble filtré de lignes (1063);
dans lequel le premier ensemble filtré de lignes (1061), le deuxième ensemble filtré de lignes (1062) et le troisième
ensemble filtré de lignes (1063) sont fusionnés en un ensemble filtré de couleurs de lignes (1071) comprenant une
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pluralité de pixels, chaque pixel comprenant trois valeurs de couleur dont une première valeur obtenue à partir du
premier ensemble filtré de lignes (1061), une deuxième valeur obtenue à partir du deuxième ensemble filtré de
lignes (1062) et une troisième valeur obtenue à partir du troisième ensemble filtré de lignes (1063) ;
dans lequel le premier ensemble combiné de lignes (1021) représente l’équilibre des couleurs en tant que différence
d’intensité entre la première couleur et la deuxième couleur, et le deuxième ensemble combiné de lignes (1022)
représente l’équilibre des couleurs en tant que différence d’intensité entre la deuxième couleur et la troisième
couleur ; et le troisième ensemble combiné de lignes (1023) représente l’intensité lumineuse totale des couleurs
enregistrées.

2. Procédé de traitement de données selon la revendication 1, dans lequel l’étape de filtrage (1031) dudit premier
ensemble combiné de lignes (1021) comprend en outre le traitement de pixels dudit premier ensemble combiné de
lignes (1021) créées à partir de données enregistrées à différents moments dans le temps.

3. Procédé de traitement de données selon l’une quelconque des revendications précédentes, dans lequel ledit premier
ensemble combiné de lignes (1021) et ledit deuxième ensemble combiné de lignes (1022) sont filtrés (1031, 1032)
indépendamment si bien que le premier ensemble combiné filtré de lignes (1041) n’est pas directement influencé
par le deuxième ensemble combiné de lignes (1022), et le deuxième ensemble combiné filtré de lignes (1042) n’est
pas directement influencé par le premier ensemble combiné filtré de lignes (1041).

4. Procédé de traitement de données selon l’une quelconque des revendications précédentes, dans lequel le premier
ensemble combiné filtré de lignes (1041) est traité conjointement (1051) avec des données supplémentaires spé-
cifiques pour générer un premier ensemble filtré de lignes (1061) comprenant une pluralité de pixels, chaque pixel
ayant une valeur qui représente une intensité de la première couleur ; les données supplémentaires spécifiques
étant un ou plusieurs des ensembles suivants : le premier ensemble de lignes (1001), le deuxième ensemble de
lignes (1002), le troisième ensemble de lignes (1003), le premier ensemble combiné de lignes (1021), le deuxième
ensemble combiné de lignes (1022), le troisième ensemble combiné de lignes (1023), le premier ensemble combiné
filtré de lignes (1041), le deuxième ensemble combiné filtré de lignes (1042), le premier ensemble filtré de lignes
(1061), le deuxième ensemble filtré de lignes (1062) ou le troisième ensemble filtré de lignes (1063).

5. Procédé de traitement de données selon l’une quelconque des revendications précédentes, dans lequel le deuxième
ensemble combiné filtré de lignes (1042) est traité conjointement (1052) avec des données supplémentaires spé-
cifiques pour générer un deuxième ensemble filtré de lignes (1062) comprenant une pluralité de pixels, chaque pixel
ayant une valeur qui représente une intensité de la deuxième couleur ; les données supplémentaires spécifiques
étant un ou plusieurs des ensembles suivants : le premier ensemble de lignes (1001), le deuxième ensemble de
lignes (1002), le troisième ensemble de lignes (1003), le premier ensemble combiné de lignes (1021), le deuxième
ensemble combiné de lignes (1022), le troisième ensemble combiné de lignes (1023), le premier ensemble combiné
filtré de lignes (1041), le deuxième ensemble combiné filtré de lignes (1042), le premier ensemble filtré de lignes
(1061), le deuxième ensemble filtré de lignes (1062) et / ou le troisième ensemble filtré de lignes (1063).

6. Procédé de traitement de données selon l’une quelconque des revendications 2 à 5, dans lequel le premier ensemble
combiné filtré de lignes (1041) et le deuxième ensemble combiné filtré de lignes (1042) sont traités conjointement
(1051, 1052) avec des données supplémentaires spécifiques pour générer un premier ensemble filtré de lignes
(1061) comprenant une pluralité de pixels, chaque pixel ayant une valeur qui représente une intensité de la première
couleur, un deuxième ensemble filtré de lignes (1062) comprenant une pluralité de pixels, chaque pixel ayant une
valeur qui représente une intensité de la deuxième couleur, et un troisième ensemble filtré de lignes (1063) com-
prenant une pluralité de pixels, chaque pixel ayant une valeur qui représente une intensité de la troisième couleur ;
les données supplémentaires spécifiques étant un ou plusieurs des ensembles suivants : le premier ensemble de
lignes (1001), le deuxième ensemble de lignes (1002), le troisième ensemble de lignes (1003), le premier ensemble
combiné de lignes (1021), le deuxième ensemble combiné de lignes (1022), le troisième ensemble combiné de
lignes (1023), le premier ensemble combiné filtré de lignes (1041), le deuxième ensemble combiné filtré de lignes
(1042), le premier ensemble filtré de lignes (1061), le deuxième ensemble filtré de lignes (1062) et / ou le troisième
ensemble filtré de lignes (1063).

7. Dispositif de balayage d’image, comprenant :

un premier capteur d’image (902) agencé pour balayer un objet physique (300) par un mouvement relatif entre
l’objet physique (300) et le capteur d’image (902) selon la revendication 1 ; et
une unité de traitement (904) connectée au capteur d’image (902) par des moyens de communication de
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données (906) ;
dans lequel l’unité de traitement (904) traite des signaux reçus du capteur d’image (902) en conformité avec
les étapes du procédé selon l’une quelconque des revendications 1 à 6.

8. Support lisible par ordinateur ayant stocké sur celui-ci les moyens de code de programme adaptés pour amener
un système de traitement de données à effectuer les étapes du procédé selon l’une quelconque des revendications
1 à 6, lorsque lesdits moyens de code de programme sont exécutés sur le système de traitement de données.
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