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Description
[0001] The invention relates to an image processor for motion compensated image processing, comprising:

- amemory unit for storing a first input image and a second input image;

- amotion estimator for estimating a motion vector field based on the first input image and the second inputimage; and

- amotion compensation unit for calculating an output image based on a further motion vector field and based on the
first input image and the second input image.

[0002] The invention further relates to an image display apparatus comprising:

- areceiver for receiving a sequence of images comprising a first input image and a second output image;
- animage processor for motion compensated image processing, comprising:

- amemory unit for storing the first input image and the second input image;

- amotion estimator for estimating a motion vector field based on the firstinputimage and the second inputimage; and

- amotion compensation unit for calculating an output image based on a further motion vector field and based on the
first input image and the second input image;

- adisplay device for displaying the output image.

[0003] Anembodiment of the image processor of the kind described in the opening paragraph is known from the article
"IC for motion-compensated de-interlacing, noise reduction, and picture rate conversion”, by G. de Haan, in IEEE Trans-
actions on Consumer Electronics, Vol. 45, No. 3, August 1999.

[0004] Image sequences come in various image rates: film material in 24, 25 and 30 Hz and video usually in 50 Hz
and 60 Hz. Television displays, on the other hand, are commercially available with image rates of 50, 60 and 100 Hz,
and have either progressive or interlaced scanning. Simple image rate converters repeat images until the next image
arrives, which results in blur and/or judder when motion occurs. Similarly, de-interlacing sometimes results from repetition,
or averaging of neighboring lines. The more advanced de-interlacing concepts apply vertical-temporal processing, but
even these degrade those portions of images where motion occurs.

[0005] In the cited article it is described that consumer television ICs appeared in the mid-nineties using motion
estimation and motion compensation to achieve high performance conversion for even moving sequences. The article
shows improved algorithms for motion estimation, motion compensated de-interlacing, motion compensated image
interpolation and motion compensated noise reduction. The IC implementing these algorithms comprises a memory unit
to cache a current and a previous image, a motion estimator and a motion compensation unit. The working of the IC is
as follows. Two consecutive input images are received and cached in the memory unit of the IC. Based on these input
images motion vectors are calculated. The set of motion vectors of one image pair, i.e. a current and a previous image,
is called a motion vector field. The motion vectors are provided to the motion compensation unit which performs the
operations as listed above. The result is a motion compensated output image. The IC performs the operations in real-
time. This means that a motion estimation algorithm with a relatively low operation count is implemented. Although the
results of the motion estimation unit are relatively good, there can be erroneous motion vectors, resulting in artifacts in
the motion compensated images. Especially at the borders of the images or at occlusion areas in the images. More
advanced motion estimation is required in these cases.

[0006] Itis afirst object of the invention to provide an image processor of the kind described in the opening paragraph
that is designed to enable more advanced motion estimation.

[0007] Itis a second object of the invention to provide an image display apparatus of the kind described in the opening
paragraph with more advanced motion estimation.

[0008] The first object of the invention is achieved in that the image processor is designed to selectively receive the
further motion vector field from:

- the motion estimator; or from
- an external unit.

[0009] The main difference with the image processor of the prior art is that the motion vectors can be calculated by
the motion estimator of the image processor itself but that the motion vectors can also be calculated by an external unit,
i.e. a source not being part of the processor itself, which is arranged to act as co-processor. It is preferred that this co-
processor is designed to perform more advanced motion estimation than the motion estimation of the motion estimator.
Notice that the further motion vector field may correspond to the motion vector field calculated by the motion estimator
but that it also may be a motion vector field which has been provided by the external unit.
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[0010] An embodiment of the image processor according to the invention is designed to provide the motion vector
field to the external unit which is arranged to calculate the further motion vector field on the basis of the motion vector
field. In this embodiment the motion vectors can be exchanged to the external unit which is arranged to act as co-
processor to improve the motion vector field which is calculated by the motion estimator of the image processor. The
advantage is that the available motion estimator of the image processor is used and the resulted motion vector field is
improved by the external unit. The image processor has two modes of operations:

- One pass mode: The first input image and the second input image are received and stored in the memory unit of
the image processor. Motion vectors are calculated based on these inputimages. These motion vectors are provided
to the motion compensation unit which calculates the motion compensated output image.

- Two pass mode: In the first pass of the two passes, the first input image and the second input image are received
and stored in the memory unit. Motion vectors are calculated based on these input images. These motion vectors
are provided to the external unit. Externally the received motion vector field can be temporarily stored. But most
important, the external unit is arranged to perform operations on the motion vector field in order to improve it. In the
mean time the image processor can continue with processing other images. E.g. the motion compensation unit of
the image processor can calculate a second motion compensated output image or the motion estimator of the image
processor can calculate a motion vector field of another image pair. In the second pass of the two passes, the further
motion vector field corresponding to the first and second input image are provided to the motion compensation unit
together with the first and second input image. Based on this input the output image is calculated.

[0011] In the two pass mode the first and the second input image have to be read into the memory unit twice: once
for the first pass and once for the second pass. The result is an additional load of the memory bus. However the main
advantage of the image processor according to the invention which is designed to alternate between the one pass and
the two pass mode is the scalability. It allows to choose between anincreased image quality at the cost of some additional
bandwidth.

[0012] In another embodiment of the image processor according to the invention, in which the motion vector field is
provided to the external unit, the external unit is arranged to recalculate a particular motion vector of the motion vector
field. Even more advanced adaptations of the motion vector field can be applied. E.g. by using extended sets of candidate
motion vectors to find an appropriate motion vector. Motion estimation based on more than two consecutive images also
belongs to the possibilities.

[0013] Anembodiment of the image processor according to the invention, in which the motion vector field is provided
to the external unit, comprises a switch with:

- afirst input connector that is coupled to the motion estimator;

- asecond input connector that is coupled to the external unit; and

- an output connector that is coupled to the motion compensation unit, the switch having:

- afirst state in which the first input connector is connected to the output connector, and

- asecond state in which the second input connector is connected to the output connector.

[0014] The advantage of the switch is that it makes the design of the motion compensation unit relatively easy. The
motion compensation unit comprises one interface to which with the appropriate motion vector fields are provided in
stead of two interfaces which potentially can provide the further motion vector field.

[0015] Inanembodiment of the image processor according to the invention, in which the motion vector field is provided
to the external unit, the motion estimator comprises a first control interface in order to enable and/or disable the motion
estimator. The advantage of the first control interface is that it makes the design of the motion estimator unit relatively
easy. A main part of the timing and control of the motion estimator is executed externally to the motion estimator.
[0016] Inanembodiment of the image processor according to the invention, in which the motion vector field is provided
to the external unit, the motion compensation unit comprises a second control interface in order to enable and/or disable
the motion compensation unit. The advantage of the second control interface is that it makes the design of the motion
compensation unit relatively easy. A main part of the timing and control of the motion compensation unit is executed
externally to the motion compensation unit.

[0017] Inan embodiment of the image processor according to the invention the motion compensation unit is designed
to perform at least one of the following operations:

- De-interlacing: Common video broadcast signals are interlaced, which implies that successive images contain only
the even or only the odd lines alternately. De-interlacing attempts to restore the full vertical resolution, i.e. make
both the odd and even lines available for each image;

- Temporal image interpolation: From a series of original input images a larger series of output images is calculated.
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Output images are temporally located between two original input images; and
- Temporal noise reduction. This can also involve spatial processing, resulting in spatial-temporal noise reduction.

[0018] The second object of the invention is achieved in that the image processor of the image display apparatus is
designed to select a source from a set of sources, the source providing the further motion vector field to the motion
compensation unit and the set of sources comprising:

- the motion estimator; and
- an external unit to which the motion vector field is provided.

[0019] Modifications of the image processor and variations thereof may correspond to modifications and variations
thereof of the image display apparatus described.

[0020] These and other aspects of the image processor and of the image display apparatus according to the invention
will become apparent from and will be elucidated with respect to the implementations and embodiments described
hereinafter and with reference to the accompanying drawings, wherein:

Fig. 1A schematically shows an embodiment of the image processor in its context;

Fig. 1B schematically shows an embodiment of the image processor comprising a switch to select between motion
vectors from the motion estimator or from the external unit;

Fig. 2 schematically shows the data flow of the motion vector field in an embodiment of the image processor running
in the one pass mode;

Fig. 3A schematically shows the data flow of the motion vector field in an embodiment of the image processor during
the first pass of the two pass mode;

Fig. 3B schematically shows the data flow of the further motion vector field in an embodiment of the image processor
during the second pass of the two pass mode; and

Fig. 4 schematically shows an image display apparatus according to the invention.

Corresponding reference numerals have the same meaning in all of the Figures.
[0021] Fig. 1A schematically shows an embodiment of the image processor 100 in its context. The image processor
100 comprises:

- amemory unit 102 for storing a first input image and a second input image;

- a motion estimator 104 for estimating a motion vector field based on the first input image and the second input
image; and

- amotion compensation unit 106 for calculating an output image based on a further motion vector field and based
on the first input image and the second input image.

[0022] The image processor 100 is designed to select a source from a set of sources, the source providing the further
motion vector field to the motion compensation unit 106 and the set of sources comprising:

- the motion estimator 104; and
- an external unit 108.

[0023] The data bus 112 is designed to exchange e.g. data of input and output images and motion vectors. To the
data bus 112 are connected:

- the image processor 100;
- an external memory device 110 arranged to store e.g. data of input and output images and motion vectors; and
- the external unit 108.

[0024] The working of the image processor is as follows. A first and a second input image are retrieved from the
external memory device 110 via the data bus 112 and stored in the memory unit 102. It is possible that all pixels of the
first and second input image are stored in the memory unit 102 simultaneously. But preferably only a portion of these
pixels is simultaneously stored in the memory unit 102. The first and the second input image are exchanged via image
data path 116 and image data path 118, respectively. In the case that no motion vector field of this image pair has been
calculated before, the first and the second input image are provided to the motion estimator 104. The motion estimator
104 calculates the motion vector field and provides this to the motion compensation unit 106 via motion vector path 114.
The first and the second input image are also provided via the image data paths 126 and 128 to the motion compensation
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unit 106, which calculates the corresponding output image. In the case that a motion vector field of this image pair has
been calculated before the further motion vector field is retrieved from the external source 108 and provided to the motion
compensation unit 106 via motion vector path 120 together with the first and the second input image. Based on this input
the motion compensation unit 106 calculates the corresponding output image. The output image is exchanged via image
data path 115. Image data is provided to the external unit 108 via image data path 125 and motion vectors are retrieved
from the external unit 108 via motion vector path 123. The motion compensation unit 106 is designed to perform at least
one of the following operations:

- de-interlacing;
- temporal image interpolation; or
- temporal noise reduction.

[0025] Preferably the motion estimator 104 and of the motion compensation unit 106 operate according to algorithms
as described in the article "IC for motion-compensated de-interlacing, noise reduction, and picture rate conversion”, by
G. de Haan, in IEEE Transactions on Consumer Electronics, Vol. 45, No. 3, August 1999. Optionally the de-interlacing
is performed in accordance with another method as described in "De-interlacing-An Overview" by G. de Haan, in pro-
ceedings of the IEEE, Vol. 86, No. 9, September 1998.

[0026] Itis preferred that the image processor is implemented on one IC. Alternatively, the image processor is imple-
mented with multiple ICs which are interconnected with connections which have a relatively large bandwidth.

[0027] Fig. 1B schematically shows an embodiment of the image processor 101 comprising a switch 130 with:

- afirstinput connector that is coupled to the motion estimator 104 via motion vector path 114;
- asecond input connector that is coupled to the external unit 108 via motion vector path 120; and
- an output connector that is coupled to the motion compensation unit 106, and the switch (130) having:

- afirst state in which the first input connector is connected to the output connector, enabling the further motion vector
field to be provided directly from the motion estimator 104 to the motion compensation unit 106; and

- asecond state in which the second input connector is connected to the output connector enabling the further motion
vector field to be provided from the external unit 108 to the motion compensation unit 106.

[0028] The motion estimator 104 comprises a first control interface 134 in order to enable and/or disable the motion
estimator 104 and the motion compensation unit 106 comprises a second control interface 132 in order to enable and/or
disable the motion compensation unit 106. A main part of the timing and control of the motion estimator 104 and of the
motion compensation unit 106 is executed externally to these units 104,106.

[0029] The memory unit 102 comprises a first sub-unit 103 for storing the first input image and a second sub-unit 105
for storing the second input image.

[0030] Theimage processor 101 is arranged to exchange the motion vector field from the motion estimator 104 to the
external unit 108 via the motion vector paths 113 respectively 124.

[0031] In connection with Fig. 2, Fig. 3A and Fig. 3B it will be described under which conditions the switch is in the
first or the second state and whether the motion estimator 104 and motion compensation unit 106 are enabled or disabled.
This is summarized in Table 1.

Table 1:

One pass (see Fig. 2)

Firstpass of two passes (see
Fig. 3A)

Second pass of two passes
(see Fig. 3B)

motion estimator 104 Enabled Enabled Disabled
motion compensation unit Enabled Disabled Enabled
106
Switch 130 First state Second state Second state
[0032] Fig. 2 schematically shows the data flow 202 of the motion vector field in an embodiment of the image processor

101 running in the one pass mode. Both the motion estimator 104 and the motion compensation unit 106 are enabled
as indicated with check marks 204 and 206. The switch 130 is in the first state. The sequence of processing steps is as
follows. The first input image and the second input image are received from the external memory device 110 and cached
in the memory unit 102 of the image processor 101. The first image, i.e. the so-called previous image, is put in sub-unit
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103 and the second input image, i.e. the so-called previous image is put in sub-unit 105. The images are divided in
multiple segments. For each of the segments a motion vector is calculated. All vectors of one image together form a
motion vector field. These motion vectors are directly provided to the motion compensation unit 106, which calculates
the motion compensated output image. In principle, the motion vectors are provided one by one or in small sets. But
eventually the complete motion vector field is provided. The advantage of providing the motion vectors one by one is
that the motion compensation unit 106 can complete the output image relatively short after the last motion vector has
been calculated. Another advantage is that no memory space is required in the image processor 101 to store the complete
motion vector field. Typically the motion vectors are also stored in the external memory device 110.

[0033] Fig. 3A schematically shows the data flow 302 of the motion vector field in an embodiment of the image processor
101 during the first pass of the two pass mode. The motion estimator 104 is enabled and the motion compensation unit
106 is disabled as indicated with reference numerals 304 and 306. The switch 130 is in the second state. However the
state of the switch 130 is not relevant because the motion compensation unit 106 is disabled. The sequence of processing
steps is as follows. The first input image and the second input image are received from the external memory device 110
and cached in the memory unit 102 of the image processor 101. The images are divided in multiple segments. For each
of the segments a motion vector is calculated. These motion vectors are temporarily stored in the external memory
device 110. The external unit 108 can access these motion vectors. The external unit 108 is designed to calculate a
further motion vector field, optionally based on the motion vectors being calculated by the motion estimator 104. The
further motion vector field calculated by the external unit 108 will be used by the image processor 101 in the second
pass. Optionally this further motion vector field is also stored in the external memory device 110.

[0034] Fig. 3B schematically shows the data flow 312 of the further motion vector field in an embodiment of the image
processor 101 during the second pass of the two pass mode. The motion estimator 104 is disabled and the motion
compensation unit 106 is enabled as indicated with reference numerals 308 and 310. The switch 130 is in the second
state. The sequence of processing steps is as follows. The first input image and the second input image are received
from the external memory device 110 and cached in the memory unit 102 of the image processor 101. The particular
motion vectors corresponding to the first and second input image are provided by the external source 108 or retrieved
from the external memory 110. The motion compensation unit 106 calculates the output image. The scanning direction,
i.e. the sequence of segments being processed, during the second pass is independent of the scanning direction during
the first pass. In other words, during the first pass motion vectors can be calculated for segments from bottom-right to
top-left of the image while during the second pass the motion compensated output image can be created by processing
segments from e.g. top-left to bottom-right. This allows alternating the scanning directions of the motion estimator, which
increases the convergenge speed of the algorithms, while the motion compensation always applies the same scanning
direction.

[0035] The external unit 108 and the image processor 101 are both designed to calculate motion vectors that are
related to the same sequence of images. The image processor 101 is designed to calculate a first motion vector field of
a particular image pair during a first time slot. The external unit 108 is arranged to calculate a second motion vector field
of the particular image pair during a second time slot based on the first motion vector field. In a third time slot the second
motion vector field will be used by the motion compensation unit 106 of the image processor 101 to calculate an output
image. However the external unit 108 and the image processor 101 are processors which run in parallel. The effect of
the parallel processing is illustrated with an example. The example is summarized in Table 2.

Table 2:

Time slot | externalunit108 | Image processor 101

motion estimator 104 | motion compensation unit 106

1 F5(N-1,N) Fi(N,N+1) -

2 Fo(N,N+1) - F5(N-1,N)

3 (N+1,N+2) -

4 Fo(N+1,N+2) - Fo(N,N+1)

5 Fi(N+2,N +3) -

6 Fo(N+2,N+3) - Fo(N+1 N+2)

[0036] During timeslot 1 the motion estimator 104 of the image processor 101 is calculating a motion vector field F;
(N, N + 1) of image pair N,N+1 while the external unit 108 is calculating a motion vector field F,(N -1, N) of image pair
N-1,N. During timeslot 2 the motion compensation unit 106 of the image processor 101 is using the motion vector field
F»(N-1,N) of image pair N-1,N while the external unit 108 is calculating a motion vector field F, (N, N +1) for image pair
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N,N+1. Notice that in this example the external unit 108 can spend more time on calculating a motion vector field than
the image processor can spend. Taking also into account that in most cases only a portion of the motion vector field
requires an improvement then it is convincing that the two pass mode results in improved image quality.

[0037] Fig. 4 schematically shows an image display apparatus 400 according to the invention comprising:

- areceiver 402 for receiving a sequence of images. The images may be broadcasted and received via an antenna
or cable but may also come from a storage device like a VCR (Video Cassette Recorder) or DVD (Digital Versatile
Disk). The sequence of images is provided at the input connector 406 of the image display apparatus 400. Image
sequences come in various image rates: film material in 24, 25 and 30 Hz and video usually in 50 Hz and 60 Hz;

- animage processor 101 implemented as described in connection with Fig. 1B; and

- adisplay device 404 for displaying images. The type of the display device 404 may be e.g. a CRT, LCD or PDP.
The display device 404 can operate with image rates of 50, 60 or 100 Hz and can have either progressive or interlaced
scanning.

[0038] It should be noted that the above-mentioned embodiments illustrate rather than limit the invention and that
those skilled in the art will be able to design alternative embodiments without departing from the scope of the appended
claims. In the claims, any reference signs placed between parentheses shall not be constructed as limiting the claim.
The word 'comprising’ does not exclude the presence of elements or steps not listed in a claim. The word "a" or "an"
preceding an element does not exclude the presence of a plurality of such elements. The invention can be implemented
by means of hardware comprising several distinct elements and by means of a suitable programmed computer. In the
unit claims enumerating several means, several of these means can be embodied by one and the same item of hardware.

Claims
1. Animage processor (100,101) for motion compensated image processing, comprising:

- a memory unit (102) for storing a first input image and a second input image;

- a motion estimator (104) for estimating a motion vector field based on the first input image and the second
input image; and

- a motion compensation unit (106) for calculating an output image based on a further motion vector field and
based on the first input image and the second input image, characterized in being designed to selectively
receive the further motion vector field from:

- the motion estimator (104); or from

- an external unit (108).

2. An image processor (100,101) as claimed in Claim 1, characterized in that the image processor (100,101) is
designed to provide the motion vector field to the external unit (108) which is arranged to calculate the further motion
vector field on the basis of the motion vector field.

3. Animage processor (100,101) as claimed in Claim 2, characterized in that the external unit (108) is arranged to
recalculate a particular motion vector of the motion vector field.

4. Animage processor (100,101) as claimed in Claim 2, characterized in comprising a switch (130) with:

- a first input connector that is coupled to the motion estimator (104);

- a second input connector that is coupled to the external unit (108); and

- an output connector that is coupled to the motion compensation unit (106), the switch (130) having:
- afirst state in which the first input connector is connected to the output connector; and

- a second state in which the second input connector is connected to the output connector.

5. Animage processor (100,101) as claimed in Claim 2, characterized in that the motion estimator (104) comprises
a first control interface (134) in order to enable and/or disable the motion estimator (104).

6. An image processor (100,101) as claimed in Claim 2, characterized in that the motion compensation unit (106)
comprises a second control interface (132) in order to enable and/or disable the motion compensation unit (106).

7. Animage processor (100,101) as claimed in Claim 1, characterized in that the motion compensation unit (106) is



10

15

20

25

30

35

40

45

50

55

8.

10.

EP 1430725 B1
designed to perform at least one of the following operations:

- de-interlacing;
- temporal image interpolation; or
- temporal noise reduction.

An image display apparatus (400) comprising:

- areceiver (402) for receiving a sequence of images comprising a first input image and a second output image;
- an image processor (100,101) for motion compensated image processing, comprising:

*a memory unit (102) for storing the first input image and the second input image;

* a motion estimator (104) for estimating a motion vector field based on the first input image and the second
input image; and

* a motion compensation unit (106) for calculating an output image based on a further motion vector field
and based on the first input image and the second input image;

- a display device (404) for displaying the output image, characterized in that the image processor (100,101)
is designed to selectively receive the further motion vector field from:

- the motion estimator (104); or from

- an external unit (108).

An image display apparatus (400) as claimed in Claim 8, characterized in that that the image processor (100,101)
is designed to provide the motion vector field to the external unit (108) which is arranged to calculate the further
motion vector field on the basis of the motion vector field.

An image display apparatus (400) as claimed in Claim 8, characterized in that the motion compensation unit (106)
is designed to perform at least one of the following operations:

- de-interlacing;
- temporal image interpolation; or
- temporal noise reduction.

Patentanspriche

1.

Bildprozessor (100, 101) zur bewegungskompensierten Bildverarbeitung, der Folgendes umfasst:

- eine Speichereinheit (102) zum Speichern eines ersten Eingangsbildes und eines zweiten Eingangsbildes,
- einen Bewegungsschatzer (104) zum Schétzen eines Bewegungsvektorfeldes basierend auf dem ersten
Eingangsbild und dem zweiten Eingangsbild, und

- eine Bewegungskompensationseinheit (106), um basierend auf einem weiteren Bewegungsvektorfeld sowie
basierend auf dem ersten Eingangsbild und dem zweiten Eingangsbild ein Ausgangsbild zu berechnen,

dadurch gekennzeichnet, dass er so beschaffen ist, dass er wahlweise das weitere Bewegungsvektorfeld

- vom Bewegungsschétzer (104) oder
- von einer externen Einheit 108 empfangt.

Bildprozessor (100, 101) nach Anspruch 1, dadurch gekennzeichnet, dass der Bildprozessor (100, 101) so be-
schaffen ist, dass er das Bewegungsvektorfeld an die externe Einheit (108) liefert, die so eingerichtet ist, dass sie
das weitere Bewegungsvektorfeld auf der Grundlage des Bewegungsvektorfeldes berechnet.

Bildprozessor (100, 101) nach Anspruch 2, dadurch gekennzeichnet, dass die externe Einheit (108) so eingerichtet
ist, dass sie einen bestimmten Bewegungsvektor des Bewegungsvektorfeldes neu berechnet.

Bildprozessor (100, 101) nach Anspruch 2, dadurch gekennzeichnet, dass er einen Schalter (130) umfasst, der
Folgendes aufweist:
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- einen ersten Eingangsanschluss, der mit dem Bewegungsschatzer (104) verbunden ist,

- einen zweiten Eingangsanschluss, der mit der externen Einheit (108) verbunden ist, und

- einen Ausgangsanschluss, der mit der Bewegungskompensationseinheit (106) verbunden ist, wobei der Schal-
ter (130) Folgendes aufweist:

- einen ersten Zustand, in dem der erste Eingangsanschluss mit dem Ausgangsanschluss verbunden ist, und
- einen zweiten Zustand, in dem der zweite Eingangsanschluss mit dem Ausgangsanschluss verbunden ist.

Bildprozessor (100, 101) nach Anspruch 2, dadurch gekennzeichnet, dass der Bewegungsschéatzer (104) eine
erste Steuerschnittstelle (134) umfasst, um den Bewegungsschéatzer (104) zu aktivieren und/oder zu deaktivieren.

Bildprozessor (100, 101) nach Anspruch 2, dadurch gekennzeichnet, dass die Bewegungskompensationseinheit
(106) eine zweite Steuerschnittstelle (132) umfasst, um die Bewegungskompensationseinheit (106) zu aktivieren
und/oder zu deaktivieren.

Bildprozessor (100, 101) nach Anspruch 1, dadurch gekennzeichnet, dass die Bewegungskompensationseinheit
(106) so beschaffen ist, dass sie mindestens eine der folgenden Operationen ausfihrt:

- Zeilenentflechtung,
- zeitliche Bildinterpolation oder
- Unterdriickung von zeitlichem Rauschen.

Bildanzeigegerat (400), das Folgendes umfasst:

- einen Empfanger (402) zum Empfangen einer Folge von Bildern, die ein erstes Eingangsbild und ein zweites
Eingangsbild umfasst,
- einen Bildprozessor (100, 101) zur bewegungskompensierten Bildverarbeitung mit:

* einer Speichereinheit (102) zum Speichern des ersten Eingangsbildes und des zweiten Eingangsbildes,
* einem Bewegungsschatzer (104), um basierend auf dem ersten Eingangsbild und dem zweiten Eingangs-
bild ein Bewegungsvektorfeld zu schatzen und

* einer Bewegungskompensationseinheit (106), um basierend auf einem weiteren Bewegungsvektorfeld
sowie basierend auf dem ersten Eingangsbild und dem zweiten Eingangsbild ein Ausgangsbild zu berech-
nen,

- eine Anzeigeeinrichtung (404) zur Anzeige des Ausgangsbildes, dadurch gekennzeichnet, dass der Bild-
prozessor (100, 101) so beschaffen ist, dass er wahlweise das weitere Bewegungsvektorfeld

- von dem Bewegungsschatzer (104) oder

- von einer externen Einheit (108) empfangt.

Bildanzeigegerat (400) nach Anspruch 8, dadurch gekennzeichnet, dass der Bildprozessor (100, 101) so be-
schaffen ist, dass er das Bewegungsvektorfeld an die externe Einheit (108) liefert, die so eingerichtet ist, dass sie
das weitere Bewegungsvektorfeld auf der Grundlage des Bewegungsvektorfeldes berechnet.

10. Bildanzeigegerat (400) nach Anspruch 8, dadurch gekennzeichnet, dass die Bewegungskompensationseinheit

(106) so beschaffen ist, dass sie mindestens eine der folgenden Operationen ausfihrt:

- Zeilenentflechtung,
- zeitliche Bildinterpolation oder
- Unterdriickung von zeitlichem Rauschen.

Revendications

1.

Processeur d'images (100, 101) pour le traitement d'images & compensation de mouvement comprenant:

- une unité de mémoire (102) pour stocker une premiére image d’entrée et une deuxiéme image d’entrée;
- un estimateur de mouvement (104) pour estimer un champ vectoriel de mouvement sur la base de la premiére
image d’entrée et de la deuxieme image d’entrée; et



10

15

20

25

30

35

40

45

50

55

EP 1430725 B1

- une unité a compensation de mouvement (106) pour calculer une image de sortie sur la base d’'un nouveau
autre champ vectoriel de mouvement et sur la base de la premiére image d’entrée et de la deuxieme image
d’entrée, caractérisé en ce qu’ il est concu de maniere a recevoir sélectivement le nouveau autre champ
vectoriel de mouvement en provenance de:

- 'estimateur de mouvement (104) ou

- d’'une unité externe (108).

Processeur d'images (100, 101) selon la revendication 1, caractérisé en ce que le processeur d'images (100, 101)
est concu de maniére a appliquer le champ vectoriel de mouvement a l'unité externe (108) qui est agencée de
maniére a calculer le nouveau autre champ vectoriel de mouvement sur la base du champ vectoriel de mouvement.

Processeur d’'images (100, 101) selon la revendication 2, caractérisé en ce que I'unité externe (108) est agencée
de maniere a recalculer un vecteur de mouvement particulier du champ vectoriel de mouvement.

Processeur d'images (100, 101) selon la revendication 2, caractérisé en ce qu’ il comprend un commutateur (130)
avec:

- un premier connecteur d’entrée qui est couplé a I'estimateur de mouvement (104);
- un deuxieme connecteur d’entrée qui est couplé a I'unité externe (108); et
- un connecteur de sortie qui est couplé a I'unité de compensation de mouvement (106),

le commutateur (130) présentant:

- un premier état dans lequel le premier connecteur d’entrée est connecté au connecteur de sortie; et
- un deuxiéme état dans lequel le deuxiéme connecteur d’entrée est connecté au connecteur de sortie.

Processeur d'images (100, 101) selon la revendication 2, caractérisé en ce que I'estimateur de mouvement (104)
comprend une premiére interface de commande (134) afin d’activer et/ou de désactiver I'estimateur de mouvement
(104).

Processeur d'images (100, 101) selon la revendication 2, caractérisé en ce que I'unité de compensation de mou-
vement (106) comprend une deuxiéme interface de commande (132) afin d'activer et/ou de désactiver I'unité de
compensation de mouvement (106).

Processeur d'images (100, 101) selon la revendication 1, caractérisé en ce que I'unité de compensation de mou-
vement (106) est congue de maniere a effectuer au moins une des opérations suivantes:

- le désentrelacement;
- I'interpolation d'images temporelle; ou
- la réduction de bruit temporelle.

Dispositif d’affichage d'images (400) comprenant:

- un récepteur (402) pour recevoir une séquence d’'images comprenant une premiére image d'entrée et une
deuxiéme image de sortie;

- un processeur d'images (100, 101) pour le traitement d'images a compensation de mouvement comprenant:
- une unité de mémoire (102) pour stocker la premiére image d’entrée et la deuxiéme image d’entrée;

- un estimateur de mouvement (104) pour estimer un champ vectoriel de mouvement sur la base de la premiéere
image d’'entrée et de la deuxiéme image d’entrée; et

- une unité de compensation de mouvement (106) pour calculer une image de sortie sur la base d’'un nouveau
autre champ vectoriel de mouvement et sur la base de la premiére image d’entrée et de la deuxieme image
d'entrée;

- un dispositif d'affichage (404) pour afficher 'image de sortie, caractérisé en ce que le processeur d'images
(100, 101) est congu de maniére a recevoir sélectivement le nouveau autre champ vectoriel de mouvement en
provenance de:

- I'estimateur de mouvement (104) ou

- d’'une unité externe (108).
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Dispositif d’affichage d'images (400) selon la revendication 8, caractérisé en ce que le processeur d'images (100,
101) est concu de maniére a appliquer le champ vectoriel de mouvement a l'unité externe (108) qui est agencée
de maniére a calculer le nouveau autre champ vectoriel de mouvement sur la base du champ vectoriel de mouvement.

Dispositif d’affichage d’images (400) selon la revendication 8, caractérisé en ce que I'unité de compensation de
mouvement (106) est concue de maniere a effectuer au moins une des opérations suivantes:

- le désentrelacement;

- I'interpolation d'images temporelle; ou
- la réduction de bruit temporelle.
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FIG.1B
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