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Description

�[0001] The invention relates to a method for process-
ing signals representing a series of colored pictures,
which colored pictures are to be displayed on a color
sequential display. The invention relates equally to an
apparatus and to a system for displaying a series of pic-
tures on a color sequential display.
�[0002] It is known from the state of the art to present
pictures of a picture sequence by displaying separate
color components of each picture, typically Red, Green
and Blue. There exist different approaches for displaying
such separate color components. Essentially, generating
color is a trade-�off between spatial and temporal resolu-
tion of the display.
�[0003] A first type of display devices, like CRT (cath-
ode-�ray tube) or LCD (liquid crystal display) devices, gen-
erate and display all color components simultaneously.
In case of Red, Green and Blue color components, for
instance, red, green and blue colored dots are projected
simultaneously onto the screen, which adds to the spatial
resolution of the display. Due to the simultaneous display,
a dedicated hardware portion has to be employed for
each color component.
�[0004] A second type of displays, like LCoS (Liquid
Crystal on Silicon) displays, in contrast, display the color
components of each picture sequentially, e.g. first the
Red color component, then the Green color component
and finally the Blue color component of each picture. The
LCoS display thus generates three times light for each
single dot, which adds to the temporal resolution of the
display. The image rate of the color components is typi-
cally three times the picture rate of the series of pictures
that is to be presented. It is an advantage of this approach
that a very high resolution can be achieved at relatively
limited costs, since the same hardware can be used se-
quentially for each color component.
�[0005] Conventionally, the color component signals for
a sequential display of color components originate direct-
ly from the input signal. The sequential display of color
components, however, introduces artifacts with moving
objects in the video scene. Since the individual color com-
ponents are displayed at different instances of time, only
one of the color components can be displayed according
to the original motion trajectory. If, for example, the Red
signals are displayed according to the original motion
trajectory, i.e. at the correct picture position at the time
of display, the deviation of the Green and Blue signals
from the original motion trajectory causes an artifact
known as "color break-�up".
�[0006] Fig. 1 illustrates such a conventional display of
color components of a picture sequence. Fig. 1 is a dia-
gram depicting the position of an object in a picture over
the picture number n. An arrow in the diagram indicates
the motion of a white ball in the picture sequence. The
ball is split for each picture into a green color component
G, a red color component R and a blue color component
B, which are displayed in sequence. As can be seen, the

green color component is always displayed at the correct
position of the white ball. The red and blue color compo-
nents are presented for each picture at the same position
of the picture as the Green color components, but at later
instances of time, which is visible as the afore mentioned
"color break-�up" in the displayed video.
�[0007] In order to avoid such an artifact, it has been
proposed for color sequential display applications to per-
form a motion estimation on the picture sequence and to
apply a corresponding motion compensation to the color
components in the primary color space. Similar tech-
niques have been applied in scan rate conversion TV
sets and are also well suited for application in color se-
quential displays. In a straightforward implementation,
two of the three color components have to be motion
compensated.
�[0008] Fig. 2 illustrates a display of color components
of a picture sequence with such a motion compensation.
Fig. 2 is a diagram presenting again the position of an
object in a picture over the picture number n, in which an
arrow indicates the motion of a white ball. The green color
component G is always displayed at the correct position
of the white ball without motion compensation as before.
The red color component R and the blue color component
B are presented for each picture again at later instances
of time than the Green color components. In this case,
however, the red color component R was motion com-
pensated with a motion vector determined for the in-
stance of time at which the respective red color compo-
nent is to be displayed, while the blue color component
B was motion compensated with a motion vector deter-
mined for the instance of time at which the respective
Blue color component is to be displayed. The respective
motion vector is determined e.g. by interpolating the po-
sition of the ball at the time instances of the presentation
of the Green color components. As a result, also the red
color component R and the blue color component B are
always displayed at the correct position of the white ball,
which implies in the case of motion that the moving object
is displayed at another picture position for each color
component.
�[0009] A motion compensation of at least one color
component has been described for example in interna-
tional patent application WO 01/10131 A1. The present-
ed compensation scheme determines motion vectors for
areas or objects within an image stream, predicts the
object position for respective times of presentation of re-
spective color components, e.g. by interpolation or ex-
trapolation, and sequentially displays the respective
color planes representing the areas or objects at the pre-
dicted position. It is also proposed that a decision of a
reference time for the most important color component,
e.g. Green, is taken at a moment in time for which no
motion compensation interpolation is required.
�[0010] At the high picture rate of typically 180 Hz and
the usually high spatial resolution of the display, the im-
plementation costs of functions compensating two out of
three color components is significant. A motion compen-
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sation of only a single color component, on the other
hand, will often not lead to a satisfactory reduction of an
artifact.
�[0011] It is an object of the invention to enable a pres-
entation of high quality images using a color sequential
display device at reduced costs. The invention is defined
by the independent claims. The dependent claims define
advantageous embodiments.
�[0012] The at least three primary color components
can be for example the primary color components Red,
Green and Blue, but also any other three primary color
components. The at least three primary color compo-
nents may further comprise more than three primary color
components for use with a multi-�primary display. The
color space which is different from a primary color space
can be in particular, though not exclusively, a luminance
/chrominance space or a similar space defined for multi-
primary color components. The primary color compo-
nents which are displayed for a respective color picture
can be displayed either entirely in sequence or only partly
in sequence. In case of four primary color components,
for example, the first two of the four primary color com-
ponents could be displayed simultaneously, and there-
after the second two primary color components of the
four primary color components could displayed simulta-
neously.
�[0013] The invention proceeds from the consideration
that a representation of a signal in another color space
than the primary color space may require less bandwidth
than a representation of the same perceived quality in
the primary color space. The Human Visual System
(HVS) is for instance more sensitive to luminance errors
than to chrominance errors and, therefore, a represen-
tation of a signal in the luminance/ �chrominance space
requires less bandwidth than a representation of the
same perceived quality in the primary color space. For
example, for a high- �quality YUV signal processing, a 4:
2: �2 sampling grid is generally recommended, while RGB
processing requires a 4:�4:�4 sampling grid. On the other
hand, it is necessary to obtain a compensation of a motion
in the primary color space. It is therefore proposed that
a motion compensation of data is performed in another
color space than the primary color space, and that the
obtained signals are then converted into the primary color
space for display.
�[0014] It is an advantage of the invention that it enables
a simpler and thus cheaper motion compensation, while
the advantages in the perceived image quality are main-
tained.
�[0015] The typical use of the invention is in the primary
color space. In this case, i.e. if the received signals rep-
resenting a series of colored pictures constitute color
components of said series of colored pictures, the color
components are first converted into the color space which
is different from the primary color space, before the mo-
tion compensation is applied on the resulting signals in
the color space which is different from the primary color
space. In some applications, however, signals in the color

space which is different from the primary color space may
already be available in the system, and a dedicated con-
version for the motion compensation is not required.
�[0016] A motion compensation is generally based on
a motion estimation, which can be carried out at any lo-
cation and in any color space.
�[0017] In case the color space which is different from
the primary color space is the luminance/ �chrominance
space, the motion is preferably only estimated proceed-
ing from the luminance signal, while the color information
in the signal is neglected in the estimation part of the
processing. In the most economical approach, moreover
only the luminance is motion compensated based on the
estimated motion. The motion compensated luminance
information and the non- �motion compensated chromi-
nance information are then converted to the required
color components, e.g. by means of a matrix. As the HVS
is more sensitive to errors in the luminance than it is to
errors in chrominance, motion compensation of lumi-
nance yields most of the perceived image improvements,
such that the motion portrayal of chrominance can be
reduced in quality. Since this results in less motion com-
pensation on chrominance signals, a cost saving is
achieved.
�[0018] However, also the chrominance signals can be
compensated in the luminance/ �chrominance space
based on the motion estimated proceeding from the lu-
minance signal or based on a motion estimated proceed-
ing from the chrominance signals. Even in this case, the
motion compensation in the luminance/�chrominance
space is simpler than in the primary color space due to
the higher bandwidth in the primary color space.
�[0019] The compensation can be performed separate-
ly for each instance of display of the primary color com-
ponents, similarly as known from the state of the art.
Thereby, at least a part of the color space which is dif-
ferent from the primary color space, e.g. at least the lu-
minance in a luminance/�chrominance color space, is
made valid at the time instance at which the primary
colors are needed for display.
�[0020] Further, it is possible to compensate at least
part of the color space which is different from the primary
color space only for a single temporal instance, e.g. for
the most important temporal instance. For example, the
chrominance signals or even the complete set of lumi-
nance and chrominance signals in the luminance/ �chromi-
nance space may be compensated only for a single tem-
poral instance.
�[0021] In one preferred embodiment, motion vectors
are derived from a single motion estimation operation for
each successive pair of pictures for the motion compen-
sation, and these motion vectors are applied on the cor-
rect temporal instances for the respective displayed color
components. Even though a small error is made, a sig-
nificant cost saving is achieved by only performing a sin-
gle motion estimation.
�[0022] If the motion vectors are derived from a single
motion estimation operation for each successive pair of
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pictures, the motion compensation is advantageously
performed for multiple pictures in a single pass. For most
motion compensated temporal interpolation algorithms,
both the motion compensated and the non-�motion com-
pensated data is required. Therefore, the same non-�mo-
tion compensated data is used for both output images.
A significant saving in data access is achieved when
these two images are generated in a single pass.
�[0023] In case the color space which is different from
the primary color space is the luminance/�chrominance
space and in case the chrominance signals are to be
motion compensated as well in the luminance/�chromi-
nance space, preferably, the number of temporal instanc-
es of the motion compensated chrominance signals is
reduced compared to the number of temporal instances
of the motion compensated luminance signals.
�[0024] In case only the luminance signal is to be motion
compensated, the chrominance signals are preferably
calculated by means of a median filter operation using
non-�motion compensated samples from a preceding pic-
ture, non-�motion compensated samples from a current
picture and a value indicating an absence of color.
�[0025] If the received signals are interlaced signals,
the signals are preferably de-�interlaced in the luminance/
chrominance space. Advantageously, this de-�interlacing
is motion compensated with motion vectors derived from
a motion estimation.
�[0026] The invention can be employed in any appara-
tus or system employing a color sequential display, e.g.
in a television set. The color sequential display can but
does not have to be part of an apparatus according to
the invention.
�[0027] The invention can be implemented in hardware
or as a software program.
�[0028] The invention allows the reuse of existing algo-
rithms and implementations of video format conversions,
like scan rate conversions in existing TV systems, for
application in color sequential displays, if motion vectors
are estimated only for a luminance signal.
�[0029] These and other aspects of the invention will
be apparent from and elucidated with reference to the
embodiments described herein after under consideration
of drawings. �

Fig. 1 is a diagram illustrating the display of color
components of a video in a conventional color se-
quential display system without motion compensa-
tion;
Fig. 2 is a diagram illustrating the display of color
components of a video in a conventional color se-
quential display system with motion compensation;
Fig. 3 is a block diagram of a color sequential display
system in which a first embodiment of the invention
is implemented;
Fig. 4 is a block diagram of a color sequential display
system in which a second embodiment of the inven-
tion is implemented;
Fig. 5 illustrates a first type of motion compensation

which can be employed in the system of Fig. 3 or 4;
and
Fig. 6 illustrates a second type of motion compen-
sation which can be employed in the system of Fig.
3 or 4.

�[0030] Fig. 3 is a schematic block diagram of a color
sequential display system, e.g. a TV set, in which a first
embodiment of the invention is implemented. The system
1 comprises a processing component 2 and a color se-
quential display component 3.
�[0031] The processing component 2 comprises a first
matrix portion 4, which constitutes at the same time a
receiving portion of the processing component 2 for re-
ceiving RGB signals. The first matrix 4 has a Y output
and a U/V output.
�[0032] The Y output of the first matrix portion 4 is con-
nected via a first compression portion 5 to the respective
input of a first memory MEM 6, of a motion estimation
portion ME 7 and of a first motion compensation portion
MC 8. An output of the first memory 6 is connected to a
further input of the motion estimation portion 7 and to a
further input of the first motion compensation portion 8.
An output of the motion estimation portion 7 is connected
to a third input of the first motion compensation portion
8. An output of the first motion compensation portion 8
is connected to a first input of a second matrix portion 9.
�[0033] The U/V output of the first matrix portion 4 is
connected via a second compression portion 10 to the
respective input of a second memory MEM 11 and of a
second motion compensation portion MC 12. An output
of the second memory 11 is connected to a further input
of the second motion compensation portion 12. An output
of the motion estimation portion 7 is connected to a third
input of the second motion compensation portion 12. An
output of the second motion compensation portion 12 is
connected to a second input of the second matrix portion
9.
�[0034] When a sequence of color pictures is to be pre-
sented by the display component 3, Red R, Green G and
Blue B color components RGB of the picture sequence
have to be provided to the display component 3. Succes-
sive color pictures are spaced at a first time interval, the
number of a respective picture in the picture sequence
being denoted by n. Available color components RGB of
the picture sequence are first input to the first matrix por-
tion 4.
�[0035] The first matrix portion 4 converts the received
color components RGB by a matrix operation in a known
manner to luminance and chrominance signals YUV. The
conversion includes a down-�conversion to obtain a re-
duced bandwidth. More specifically, the sampling grid of
the color components RGB is 4:�4: �4, while the sampling
grid for the YUV signals is 4:�2: �2. That is, the resolution
of the chrominance signals is only half of the resolution
of the luminance signal and half of the resolution of each
of the original RGB components. Alternatively, the YUV
signals could be already available in the system.
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�[0036] The color components RGB of each picture are
to be displayed by the display component 3 successively
in equal, predetermined second time intervals, which
second time interval is typically 1/3 of the first time inter-
val. Moreover, the order of display of the color compo-
nents is typically Green- �Red- �Blue for each picture. The
luminance signal Y is therefore time-�compressed and de-
layed accordingly by the first compression portion 5, and
the chrominance signals UV are time-�compressed and
delayed accordingly by the second compression portion
10.
�[0037] The luminance signal Y for picture n output by
the first compression portion 5 is provided to the first
memory 6, to the motion estimation portion 7 and to the
first motion compensation portion 8, while the chromi-
nance signals UV for picture n output by the second com-
pression portion 10 are provided to the second memory
11 and to the second motion compensation portion 10.
At the same time, the first memory 6 provides the stored
luminance signal Y for the preceding picture n- �1 to the
motion estimation portion 7 and to the first motion com-
pensation portion 8. Further, the second memory 11 pro-
vides the stored chrominance signals U/V for the preced-
ing picture n-�1 to the second motion compensation por-
tion 12. Based on the received signals, the motion esti-
mation portion 7 estimates motion from a respective pic-
ture to the next, i.e. between picture n-�1 and picture n.
The instances of time at which the Green color compo-
nents of the picture sequence are to be displayed are
selected as reference time, i.e. as time instances of pic-
tures n- �1 and n. The motion estimation portion 7 more-
over calculates motion vectors vec for all parts of a pic-
ture, e.g. by interpolation. The motion vectors indicate
the motion in different parts of a picture that should have
taken place when proceeding from picture n-�1 until a spe-
cific instance of time between the time instances of the
two pictures n-�1 and n between which the respective mo-
tion was estimated. For the Red and Blue components
of the luminance signal Y, common or separate motion
vectors are determined, as will be described by way of
example in more detail below. The determined motion
vectors vec are then provided by the motion estimation
portion 7 to the first motion compensation portion 8 and
to the second motion compensation portion 12. Alterna-
tively, the motion vectors could also be calculated by the
motion compensation portions 8 and 12 based on motion
information received from the motion estimation portion
7.
�[0038] Since the instances of time at which the Green
color components of the picture sequence are to be dis-
played are selected as reference time, the first motion
compensation portion 8 forwards the received luminance
signal Y for a picture n-�1 without motion compensation
as signal Yg to the first input of the second matrix portion
9. The second motion compensation portion 12 similarly
forwards the received chrominance signals UV for a pic-
ture n- �1 without motion compensation as signal UVg to
the second input of the second matrix portion 9. Yg yields

the luminance signal at the temporal instance of the
Green component and UVg yields the chrominance sig-
nals at the temporal instance of the Green component.
�[0039] The first motion compensation portion 8 motion
moreover compensates the received luminance signal Y
for picture n-�1 based on the received motion vectors vec
separately for the Red and Blue component of the lumi-
nance signal Y. The first motion compensation portion 8
then provides the motion compensated Yr of the lumi-
nance signal Y and the motion compensated Yb of the
luminance signal Y to the first input of the second matrix
portion 9. Yr yields the luminance signal at the temporal
instance of the Red component. Similarly, Yb yields the
luminance signal at the temporal instance of the Blue
component. The second motion compensation portion
12 motion compensates the received UV signals for pic-
ture n-�1 based on the received motion vector or vectors
vec separately for the Red and Blue component of the
chrominance signals UV. The second motion compen-
sation portion 12 then provides the motion compensated
UVr of the chrominance signal UV and the motion com-
pensated UVb of the chrominance signal UV to the sec-
ond input of the second matrix portion 9. UVr yields the
chrominance signal at the temporal instance of the Red
component. Similarly, UVb yields the chrominance signal
at the temporal instance of the Blue component.
�[0040] The second matrix portion 9 converts the re-
ceived YUV signals by a matrix operation into motion
compensated color components RGB with a sampling
grid of 4:�4: �4. The motion compensated color components
RGB are then provided to the color sequential display
component 3, which projects the received RGB color
components successively in a known manner on a
screen.
�[0041] Since the bandwidth in the YUV space is small-
er than in the primary color space, the required amount
of processing is reduced compared to the known motion
compensation in the primary color space. Furthermore,
a motion estimation is only required at the luminance
signal.
�[0042] It is to be understood that the compression
could also be applied to the color components RGB be-
fore they are input to the first matrix portion 4. This would,
however, require three field memories, while it is possible
to achieve quite the same result with only two field mem-
ories 5, 10 which are arranged as indicated in Fig. 3.
Performing the compression in the luminance/�chromi-
nance space is thus more cost efficient. Moreover, from
a functional point of view, it is equally possible to perform
the compression only after the motion compensation or
even to apply the compression on the color components
RGB which are output by the second matrix portion 9.
This would further increase the number of required mem-
ories, though.
�[0043] Fig. 4 is a schematic block diagram of a color
sequential display system, e.g. a TV set, in which a sec-
ond embodiment of the invention is implemented. The
second embodiment allows an even further reduction of
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the required processing. The same reference signs were
used for corresponding components as in Fig. 3.
�[0044] The structure of the color sequential display
system 1 of Fig. 4 is identical to the structure of the color
sequential display system 1 of Fig. 3, except that the
output of the second compression portion 10 is connect-
ed directly to the second input of the second matrix por-
tion 9. The second memory 11 and the second motion
compensation portion 12 are missing.
�[0045] The operation of the remaining components is
the same as described with reference to Fig. 3.
�[0046] The second matrix portion 9 thus receives mo-
tion compensated luminance signals Yr, Yb and Yg as
before, and in addition non-�motion compensated chromi-
nance information U/V instead of motion compensated
chrominance signals UVr, UVb and UVg. The second
matrix portion 9 converts the received information by a
matrix operation into the required RGB color compo-
nents. The resulting RGB color components are provided
again to the display component 3 for display.
�[0047] Since the Human Visual System is most sensi-
tive to luminance artifacts, significant cost savings can
be achieved by eliminating the chrominance motion com-
pensation as in the system of Fig. 4, without introducing
strong perceived artifacts.
�[0048] The motion estimation and compensation can
be performed in both systems as known from the state
of the art, e.g. as presented above with reference to Fig.
2. For instance, in case the Green color component is
assumed to be displayed at the correct position, dedicat-
ed motion vectors are determined for the time instance
of display of the Red color component and of the Blue
color component. The respectively associated motion
vectors are then used for compensating the Red compo-
nent of the luminance signal Y and of the Blue color com-
ponent of the luminance signal Y.
�[0049] Alternatively, all motion vectors are derived
from a single motion estimation operation for each suc-
cessive pair of pictures n-�1 and n, i.e. for a single instance
of time between the time instances of the two pictures n-
1 and n. The motion vectors are then applied for the mo-
tion compensation on the correct temporal instances for
the respective components of the luminance signal Y
and, in the system of Fig. 3, of the chrominance signals
UV.
�[0050] It is to be noted that in the systems of Figs. 3
and 4, the motion estimation and compensation is per-
formed in the output picture rate space. Therefore, the
motion vectors can be valid for the point in time at which
they are needed and be optimized for both, Yr and Yb
time-�instances. There is no significant advantage in op-
timizing the vectors for a single temporal instance and in
using them at multiple instances.
�[0051] Using a single set of vectors for multiple time
instances is of greater interest, if the motion vectors are
calculated outside of the system of Fig. 3 or 4, e.g. for
de-�interlacing purposes or if an existing IC (integrated
circuit) for motion compensation video format conversion

is used to provide the motion vectors. In such cases, the
motion vectors can be valid at a single time instance, be
up-�converted to the output rate space and be used for
multiple instances. Although a small error is made with
this approach, a significant cost saving may be achieved
by only performing a single motion estimation in these
cases.
�[0052] Fig. 5 illustrates by way of example a first pos-
sibility of using a single set of motion vectors for each
picture. Fig. 5 is a diagram, in which a first vertical line
represents the instance of time of a first picture n-�1, in-
dicated by Y�[n-�1], and in which a second vertical line
represents the instance of time of a second picture n,
indicated by Y�[n]. The indicated instances of time Y�[n-�1]
and Y�[n] correspond to the time instances of display of
the Green components of the luminance signal Y for pic-
tures n-�1 and n. The time instances of display of the
Green components are thus used as reference time in-
stances, and no motion compensation is performed on
the Green components of the YUV signals. A first line
with arrows 51 represents a motion vector at a certain
image position. A motion estimation portion calculated
this vector. As shown in Fig. 5, the vector 51 is valid at
a particular time instance T for which it has been calcu-
lated, in the presented example halfway in between the
time instances of images Y�[n-�1] and Y�[n]. For the calcu-
lation of the signals Yr and Yb, motion vectors at their
respective time instances are required. In the presented
example, the value of motion vector 51 is applied for the
Yr signal as vector 52 and it is applied for the Yb signal
as vector 53. This way, a single motion vector from the
estimation portion is used to calculate both, the Yr and
the Yb signal. Although this introduces a small error, the
perceived artifacts are generally well acceptable.
�[0053] Fig. 6 illustrates by way of example a second
possibility of using a single set of motion vectors for each
picture. Fig. 6 is again a diagram, in which a first vertical
line represents the instance of time of a first picture n-�1,
indicated by Y�[n-�1], and in which a second vertical line
represents the instance of time of a second picture n,
indicated by Y�[n]. The indicated instances of time Y�[n-�1]
and Y�[n] correspond to the time instances of display of
the Green components of the luminance signal Y for pic-
tures n-�1 and n. The time instances of display of the
Green components are thus used as reference time in-
stances, and no motion compensation is performed on
the Green components of the YUV signals. A first line
with arrows 61 represents a motion vector at a certain
image location. A motion estimation portion calculated
this vector. As shown in the Fig., the vector 61 is valid at
a particular time instance T for which it has been calcu-
lated. The motion estimation portion is controlled in such
a way that the vector is valid for the temporal instance of
the Yr signal. For the calculation of the Yb signal, a motion
vector at its respective time instance is required. In this
example, the value of the motion vector 61 is also applied
for the Yb signal as vector 62. This way, a single motion
vector from the motion estimation portion is used to cal-
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culate both, the Yr and the Yb signal. The vector is correct
for the Yr signal, but a small error is introduced for the
Yb signal. Since the Yb signal contributes less to the
perceived image quality than the Yr signal, this approach
generally results in a better overall perceived image qual-
ity than the approach presented in Fig. 5.
�[0054] In both approaches, a single set of motion vec-
tors from a motion estimation portion, like motion estima-
tion portion 7, is applied in a motion compensation por-
tion, like motion compensation portion 8, to calculate lu-
minance signals at the temporal instances of both, the
Red and the Blue components. In the system of Fig. 3,
the determined set of motion vectors is used in addition
in the second motion compensation portion 12 to calcu-
late both chrominance signals at the temporal instances
of the Red and the Blue components.
�[0055] It is to be noted that the described embodiments
of the invention constitute only selected ones of several
possible embodiments of the invention. 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 many alternative embodiments
without departing from the scope of the appended claims.
In the claims, any reference signs placed between pa-
rentheses shall not be construed as limiting the claim.
The word "comprising" does not exclude the presence of
elements or steps other than those listed in a claim. The
word "a" or "an" preceding an element does not exclude
the presence of a plurality of such elements. The inven-
tion may be implemented by means of hardware com-
prising several distinct elements, and by means of a suit-
ably programmed computer. In the device claim enumer-
ating several means, several of these means may be
embodied by one and the same item of hardware. The
mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a com-
bination of these measures cannot be used to advantage.

Claims

1. Method for processing signals representing a series
of colored pictures, which colored pictures are to be
displayed on a color sequential display, said method
comprising: �

receiving (4) signals representing a series of
colored pictures (R, G, B);
applying a motion compensation (6-8, 11, 12) to
said received signals in a color space (Y, U, V)
which is different from a primary color space (R,
G, B) obtain at least partly motion compensated
signals;
converting (9) said at least partly motion com-
pensated signals into a primary color space (R,
G, B) to obtain at least three primary color com-
ponents of said series of colored pictures; and
displaying (3) said at least three primary color

components for each of said colored pictures,
wherein said at least three primary color com-
ponents are displayed at least partially in se-
quence.

2. Method according to claim 1, wherein said received
signals representing a series of colored pictures
comprise at least three primary color components of
a series of colored pictures, said method further com-
prising converting said at least three primary color
components into said color space which is different
from said primary color space before applying said
motion compensation to said received signals in said
color space which is different from said primary color
space.

3. Method according to claim 1, wherein said color
space which is different from a primary color space
is a luminance/�chrominance space, and wherein
said motion compensation is applied to said signals
in said luminance/�chrominance space to obtain at
least an at least partly motion compensated lumi-
nance signal.

4. Method according to claim 3, wherein said motion
compensation is applied to said received signals in
said luminance/ �chrominance space to obtain in ad-
dition at least partly motion compensated chromi-
nance signals, wherein said motion compensation
is performed for less temporal instances for said
chrominance signals than for said luminance signal.

5. Method according to claim 1, wherein at least three
of said primary color components which are dis-
played for each of said color pictures are displayed
in sequence, and wherein said motion compensation
comprises deriving for each successive pair of pic-
tures of said series of colored pictures motion vectors
from a motion estimation for a single temporal in-
stance and applying said derived motion vectors on
the correct temporal instances of display of at least
two of said at least three primary color components
which are displayed in sequence.

6. Method according to claim 1, wherein said motion
compensation is performed for multiple pictures of
said series of colored pictures in a single pass.

7. Method according to claim 1, wherein said primary
color components are Red, Green and Blue color
components, and wherein said motion compensa-
tion is based on a motion estimation for the correct
temporal instance of display of said Red color com-
ponent.

8. Method according to claim 1, wherein said received
signals are interlaced signals, said method further
comprising de-�interlacing said received interlaced
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signals in said color space which is different from
said primary color space.

9. Method according to claim 8, wherein said motion
compensation is performed during said de-�interlac-
ing.

10. Method according to claim 3, further comprising cal-
culating chrominance signals for a current picture of
said series of colored pictures by means of a median
filter operation using non-�motion compensated sam-
ples from a preceding picture, non-�motion compen-
sated samples from said current picture and a value
indicating an absence of color.

11. Apparatus for displaying a series of colored pictures
on a color sequential display, which apparatus com-
prises:�

a receiving portion (4) for receiving signals which
represent a series of colored pictures;
a motion compensation portion (6-8, 11, 12) for
applying a motion compensation to received pic-
ture signals in a color space (Y, U, V) which is
different from a primary color space (R, G, B) to
obtain at least partly motion compensated sig-
nals; and
a converting portion (9) for converting at least
partly motion compensated signals provided by
said motion compensation portion (6-8, 11, 12)
into a primary color space to obtain at least three
primary color components of a series of colored
pictures and providing said at least three primary
color components (R, G, B) for display.

12. System for displaying a series of colored pictures on
a color sequential display device, which system com-
prises:�

an apparatus as claimed in claim 11; and
a color sequential display (3) for displaying at
least three primary color components received
from said converting portion for each picture of
a series of colored pictures, wherein said at least
three primary color components are displayed
by said color sequential display at least partially
in sequence.

Patentansprüche

1. Verfahren zum Verarbeiten von Signalen, die eine
Reihe von farbigen Bildern darstellen, wobei die far-
bigen Bilder auf einer farbsequentiellen Anzeige an-
zuzeigen sind, wobei das Verfahren Folgendes um-
fasst: �

Empfangen (4) von Signalen, die eine Reihe von

farbigen Bildern darstellen (R, G, B);
Anwenden einer Bewegungskompensation
(6-8, 11, 12) auf die empfangenen Signale in
einem Farbraum (Y, U, V), der sich von einem
primären Farbraum (R, G, B) unterscheidet, um
mindestens teilweise bewegungskompensierte
Signale zu erhalten;
Konvertieren (9) der mindestens teilweise be-
wegungskompensierten Signale in einen primä-
ren Farbraum (R, G, B), um mindestens drei pri-
märe Farbkomponenten von der Reihe von far-
bigen Bildern zu erhalten; und
Anzeigen (3) der mindestens drei primären
Farbkomponenten für jedes der farbigen Bilder,
wobei die mindestens drei primären Farbkom-
ponenten mindestens teilweise der Reihe nach
angezeigt werden.

2. Verfahren nach Anspruch 1, wobei diese empfange-
nen Signale, die eine Reihe von farbigen Bildern dar-
stellen, mindestens drei primäre Farbkomponenten
von einer Reihe von farbigen Bildern umfassen, wo-
bei dieses Verfahren ferner vor dem Anwenden die-
ser Bewegungskompensation auf die empfangenen
Signale in dem Farbraum, der sich von dem primären
Farbraum unterscheidet, das Konvertieren dieser
mindestens drei primären Farbkomponenten in die-
sen Farbraum, der sich von diesem primären
Farbraum unterscheidet, umfasst.

3. Verfahren nach Anspruch 1, wobei dieser Farbraum,
der sich von einem primären Farbraum unterschei-
det, ein Luminanz-/�Chrominanz-�Raum ist, und wo-
bei diese Bewegungskompensation auf diese Signa-
le in diesem Luminanz-/ �Chrominanz-�Raum ange-
wendet wird, um mindestens ein teilweise Bewe-
gungskompensiertes Luminanzsignal zu erhalten.

4. Verfahren nach Anspruch 3, wobei diese Bewe-
gungskompensation auf diese empfangenen Signa-
le in diesem Luminanz-/ �Chrominanz-�Raum ange-
wendet wird, um zusätzlich mindestens teilweise Be-
wegungskompensierte Chrominanzsignale zu er-
halten, wobei diese Bewegungskompensation für
diese Chrominanzsignale für weniger zeitliche In-
stanzen durchgeführt wird als für dieses Luminanz-
signal.

5. Verfahren nach Anspruch 1, wobei mindestens drei
dieser primären Farbkomponenten, die für jedes die-
ser Farbbilder angezeigt werden, der Reihe nach an-
gezeigt werden, und wobei die Bewegungskompen-
sation das Ableiten von diesen Bewegungsvektoren
von einer Bewegungsschätzung für eine einzige
zeitliche Instanz für jedes aufeinander folgende Paar
von Bildern von dieser Reihe von farbigen Bildern
und das Anwenden dieser abgeleiteten Bewegungs-
vektoren auf die korrekten zeitlichen Instanzen der
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Anzeige von mindestens zwei von den mindestens
drei primären Farbkomponenten, die der Reihe nach
angezeigt werden, umfasst.

6. Verfahren nach Anspruch 1, wobei diese Bewe-
gungskompensation für mehrere Bilder von der Rei-
he von farbigen Bildern in einem einzigen Durchgang
durchgeführt wird.

7. Verfahren nach Anspruch 1, wobei diese primären
Farbkomponenten rote, grüne und blaue Farbkom-
ponenten sind und wobei die Bewegungskompen-
sation auf einer Bewegungsschätzung für die kor-
rekte zeitliche Instanz der Anzeige der roten Farb-
komponente basiert.

8. Verfahren nach Anspruch 1, wobei die empfangenen
Signale Signale gemäß Zeilensprungverfahren sind,
wobei das Verfahren ferner die Zeilenentflechtung
der empfangenen Interlaced-�Signale in dem
Farbraum, der sich von dem primären Farbraum un-
terscheidet, umfasst.

9. Verfahren nach Anspruch 8, wobei die Bewegungs-
kompensation während der Zeilenentflechtung
durchgeführt wird.

10. Verfahren nach Anspruch 3, das ferner das Berech-
nen von Chrominanzsignalen für ein gegenwärtiges
Bild von dieser Reihe von farbigen Bildern mittels
einer Medianfilteroperation unter Verwendung von
nicht bewegungskompensierten Abtastwerten von
einem vorhergehenden Bild, nicht bewegungskom-
pensierten Abtastwerten von diesem gegenwärtigen
Bild und einem Wert, der die Abwesenheit von Farbe
anzeigt, umfasst.

11. Vorrichtung zum Anzeigen einer Reihe von farbigen
Bildern auf einer farbsequentiellen Anzeige, wobei
die Vorrichtung Folgendes umfasst: �

einen empfangenden Teil (4) zum Empfangen
von Signalen, die eine Reihe von farbigen Bil-
dern darstellen;
einen Bewegungskompensationsteil (6-8, 11,
12) zum Anwenden einer Bewegungskompen-
sation auf empfangene Bildsignale in einem
Farbraum (Y, U, V), der sich von einem primären
Farbraum (R, G, B) unterscheidet, um minde-
stens teilweise bewegungskompensierte Signa-
le zu erhalten; und
einen Konvertierungsteil (9) zum Konvertieren
von mindestens teilweise bewegungskompen-
sierten, durch diesen Bewegungskompensie-
rungsteil (6-8, 11, 12) bereitgestellten Signalen
in einen primären Farbraum, um mindestens
drei primäre Farbkomponenten von einer Reihe
von farbigen Bildern zu erhalten, und Bereitstel-

len dieser mindestens drei primären Farbkom-
ponenten (R, G, B) zur Anzeige.

12. System zum Anzeigen von einer Reihe von farbigen
Bildern auf einer farbsequentiellen Anzeigeeinrich-
tung, wobei das System Folgendes umfasst:�

eine Vorrichtung nach Anspruch 11; und
eine farbsequentielle Anzeige (3) zum Anzeigen
von mindestens drei von dem Konvertierungsteil
für jedes Bild von einer Reihe von farbigen Bil-
dern empfangenen primären Farbkomponen-
ten, wobei diese mindestens drei primären Farb-
komponenten durch diese farbsequentielle An-
zeige mindestens teilweise der Reihe nach an-
gezeigt werden.

Revendications

1. Procédé destiné à traiter des signaux représentant
une série d’images colorées, lesquelles images co-
lorées doivent être affichées sur un affichage sé-
quentiel couleur, ledit procédé comprenant :�

la réception (4) de signaux représentant une sé-
rie d’images colorées (R, �G,�B);
l’application d’une compensation de mouve-
ment (6-8, 11, 12) auxdits signaux reçus dans
un espace colorimétrique (Y,�U, �V), qui est diffé-
rent d’un espace de couleurs primaires (R,�G, �B),
afin d’obtenir des signaux ayant subi au moins
en partie une compensation de mouvement;
la conversion (9) desdits signaux ayant subi au
moins en partie une compensation de mouve-
ment en un espace de couleurs primaires (R,�G,
B) afin d’obtenir au moins trois composantes de
couleurs primaires de ladite série d’images co-
lorées, et
l’affichage (3) desdites au moins trois compo-
santes de couleurs primaires pour chacune des-
dites images colorées, dans lequel lesdites au
moins trois composantes de couleurs primaires
sont affichées au moins en partie de manière
séquentielle.

2. Procédé suivant la revendication 1, dans lequel les-
dits signaux reçus représentant une série d’images
colorées comprennent au moins trois composantes
de couleurs primaires d’une série d’images colorées,
ledit procédé comprenant en outre la conversion
desdites au moins trois composantes de couleurs
primaires en ledit espace colorimétrique, qui est dif-
férent dudit l’espace de couleurs primaires, avant
l’application de ladite compensation de mouvement
auxdits signaux reçus dans ledit espace colorimétri-
que qui est différent dudit l’espace de couleurs pri-
maires.
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3. Procédé suivant la revendication 1, dans lequel ledit
espace colorimétrique, qui est différent d’un espace
de couleurs primaires, est un espace de chrominan-
ce/ �luminance, et dans lequel ladite compensation de
mouvement est appliquée auxdits signaux reçus
dans ledit espace de luminance/�chrominance afin
d’obtenir un signal de luminance ayant subi au moins
en partie une compensation de mouvement.

4. Procédé suivant la revendication 3, dans lequel la-
dite compensation de mouvement est appliquée
auxdits signaux reçus dans ledit espace de chromi-
nance/�luminance, afin d’obtenir en outre des si-
gnaux de chrominance ayant subi au moins en partie
une compensation de mouvement, et dans lequel
ladite compensation de mouvement est exécutée
pour un nombre moindre d’instants temporels pour
lesdits signaux de chrominance que pour ledit signal
de luminance.

5. Procédé suivant la revendication 1, dans lequel au
moins trois desdites composantes de couleurs pri-
maires, qui sont affichées pour chacune desdites
images de couleur, sont affichées de manière sé-
quentielle, et dans lequel la compensation de mou-
vement comprend la dérivation pour chaque paire
successive d’images de ladite série d’images colo-
rées, de vecteurs de mouvement à partir d’une es-
timation de mouvement pour un instant temporel uni-
que, et l’application des vecteurs de mouvement dé-
rivés aux instants temporels corrects d’affichage
d’au moins deux desdites au moins trois composan-
tes de couleurs primaires qui sont affichées de ma-
nière séquentielle.

6. Procédé suivant la revendication 1, dans lequel la-
dite compensation de mouvement est exécutée pour
des images multiples de ladite série d’images colo-
rées en un seul passage.

7. Procédé suivant la revendication 1, dans lequel les-
dites composantes de couleurs sont les composan-
tes de couleurs rouge, verte et bleue, et dans lequel
ladite compensation de mouvement repose sur une
estimation de mouvement pour l’instant temporel
correct d’affichage de ladite composante de couleur
rouge.

8. Procédé suivant la revendication 1, dans lequel les-
dits signaux reçus sont des signaux entrelacés, ledit
procédé comprenant en outre un désentrelacement
desdits signaux entrelacés reçus dans ledit espace
colorimétrique, qui est différent dudit espace de cou-
leurs primaires.

9. Procédé suivant la revendication 8, dans lequel la
compensation de mouvement est exécutée au cours
dudit désentrelacement.

10. Procédé suivant la revendication 3, comprenant en
outre le calcul de signaux de chrominance pour une
image actuelle de ladite série d’images colorées au
moyen d’une opération de filtre médian utilisant des
échantillons n’ayant pas subi de compensation de
mouvement provenant d’une image précédente, des
échantillons n’ayant pas subi de compensation de
mouvement provenant de ladite image actuelle et
une valeur indiquant une absence de couleur.

11. Appareil destiné à afficher une série d’images colo-
rées sur un affichage séquentiel couleur, lequel ap-
pareil comprend :�

une partie de réception (4) destinée à recevoir
des signaux qui représentent une série d’ima-
ges colorées;
une partie de compensation de mouvement
(6-8, 11, 12) destinée à appliquer une compen-
sation de mouvement aux signaux d’image re-
çus dans un espace colorimétrique (Y, �U, �V), qui
est différent d’un espace de couleurs primaires
(R,�G, �B), afin d’obtenir des signaux ayant subi
au moins en partie une compensation de mou-
vement, et
une partie de conversion (9) destinée à convertir
des signaux ayant subi au moins en partie une
compensation de mouvement par ladite partie
de compensation de mouvement (6-8, 11, 12)
en un espace de couleurs primaires, afin d’ob-
tenir au moins trois composantes de couleurs
primaires d’une série d’images colorées, et à
fournir lesdites au moins trois composantes de
couleurs primaires (R,�G, �B) pour l’affichage.

12. Système destiné à afficher une série d’images colo-
rées sur un dispositif d’affichage séquentiel couleur,
lequel système comprend :�

un appareil suivant la revendication 11, et
un affichage séquentiel couleur (3) destiné à af-
ficher au moins trois composantes de couleurs
primaires reçues de ladite partie de conversion
pour chaque image d’une série d’images colo-
rées, dans lequel au moins trois composantes
de couleurs primaires sont affichées par ledit
affichage séquentiel couleur au moins en partie
de manière séquentielle.
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