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Description

The invention relates to a method and apparatus
for encoding a television picture signal as defined in
the preambles of claims 1 and 2. The invention further
relates to a method and apparatus for decoding an
encoded television picture signal as defined in the
preambles of claims 3 and 4.

Such a television system is described in the Pro-
ceedings of the Second International Workshop on
Signal Processing of HDTV, 28 February to 3 March
1988, L'Aquila, Italy, in a paper of M.R. Haghiri et al.,
entitled "Motion Compensated Interpolation applied
to HD-MAC pictures encoding and decoding.” For tel-
evision the introduction of high-definition television
(HDTV) for home use is described. Based on what is
commonly referred to as the MAC-system (Multi-
plexed Analog Components) with its limited band-
width a compatible high-definition system {HD-MAC)
is described. In the description it is assumed that
there must be a balance between the best HD-MAC
picture available for specific receivers and the capa-
bility of preserving an acceptable quality for existing
MAC-receivers. To thatend it is proposed touseinthe
encoder circuit and the complementary, i.e. inversely
operating, decoder circuit three picture signal chan-
nels having a shortest, a medium and a longest pic-
ture signal refresh period, the shortest period being
equal to 20 ms. Depending on a motion estimation re-
sult one of the three channels is utilized locally in the
picture. When the motion exceeds 3 picture elements
per picture period (20 ms), the channel having the
shortest period is used. Formotion between 3 and 0.5
picture elements per picture period the channel hav-
ing the medium period is used and motion vectors are
transmitted to allow for a motion compensated inter-
polation in a decoder. For motion not exceeding 0.5
picture elements per picture period the channel hav-
ing the jongest period is used. Thus, to achieve the
picture signal bandwidth reduction, use is made of
splitting the picture into sub-pictures which are sta-
tionary or evidence some motion or much motion, re-
spectively. The above, mentioned system has as
drawback a rather costly decoder.

it is inter alia an object of the invention to provide
a system which allows for a cheaper decoder. To this
end, a first aspect of the invention provides an encod-
ing method as defined in claim 1. A second aspect of
the invention provides an encoding apparatus as de-
fined in claim 2. A third aspect of the invention pro-
vides a decoding apparatus as defined in claim 3. A
fourth aspect of the invention provides a decading
method as defined in claim 4.

The invention is inter alia based on the recogni-
tion that normally it is not necessary to provide in a
chrominance part of a decoder for a picture signal
channel having the medium picture signal refresh
period and providing a medium resolution, since the
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sye is not very sensitive to shortcomings in chromi-
nance resolution anyway. As a result of this, a costly
chrominance motion vector compensated interpola-
tion section can be avoided. However, if the picture
signal originates from film, an optimum picture qual-
ity can be obtained by rendering that picture signal
channel incperative that has a picture signal refresh
period less than a film frame period. In this situation,
it is possible to provide for a simple medium resolution
chrominance decoding, since a medium resolution
film picture can be obtained by simply combining two
received medium resolution fields belonging to the
same film frame. The reason of this is that if the pic-
ture signal originates from film, no motion vector
compensation is necessary because the temporal re-
solution provided by the film picture signal is low any-
way. Due to the resulting mutually different process-
ing operations in the decoder depending on whether
the picture signal originates from film or not, it has
now become necessary to inform the decoder about
the origin of the picture signal.

It is already known per se from the Proceedings
of the Second International Workshop on Signal
Processing of HDTV, 29 February to 3 March 1988,
L'Aquila, aly, in a paper of J. van der Meer et al. en-
titled "Movement Processing for an HD-MAC coding
system", that in a non motion vector compensated
HD-MAC system an optimum picture quality can be
obtained by rendering that picture signal channel in-
operative that has a picture signal refresh period less
than a film frame period. In that system it is however
not necessary to inform the decoder about the origin
ofthe picture signal, since the selection signal though
only comprising information about the selected pic-
ture signal channel, comprises all assistance informa-
tion necessary to decode the HD-MAC signal.

These and other (more detailed) aspects of the
invention and its advantages will now be described
and elucidated in greater detail by way of non-limita-
tive exampie with reference to the accompanying
drawings, in which

Fig. 1 is a block circuit diagram of a picture signal

source suitable for use in a high-definition televi-

sion system in accordance with the invention for
color television and

Fig. 2 is a block circuit diagram of a high-

definition picture display device suitable there-

fore.

In the block circuit diagram shown in Fig. 1 of a
high-definition picture signal source according to the
invention, DSS denotes a, for example, digital signal
source. Let it be assumed that the picture signal
source of Fig. 1 is suitable for use in a HD-MAC color
television system, which is illustrated by means of a
MAC-encoder circuit MAC ENC and by the designa-
tion 1250/50/2:1 at the signal source DSS. The num-
ber 1250 indicates the number of television lines per
picture period, wherein 50 single interlaced (2:1)
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fields form 25 pictures. A television line period, not
shown, is equal to 32 ps. The signal source DSS
would further be capable of producing a non-inter-
laced picture signal with which the designation
1250/50/1:1 is associated. The picture signal source
DSS supplies, for example, picture signals originating
from a television camera or a telecine device with
which original 24 Hz film pictures are converted into
25 Hz television pictures. The original film frame per-
iod of 41.66 ms is substantially equal to the television
picture period of 40 ms and is converted therein,
which is indicated by means of a film-television pic-
ture period, OT denotes an output of the picture signal
source of Fig. 1 which via a picture signal transmis-
sion path, not further shown, is coupled to an inputIT,
shown in Fig. 2, of a high-definition picture display de-
vice according to the invention. The connection OT-
IT may include a picture signal storage device instead
of a transmission channel. Independent of the struc-
ture of the connections OT-IT it is assumed that it has
a bandwidth which is more limited than the picture
signal bandwidth. An example thereof is a transmis-
sion or storage bandwidth of 6.75 MHz for a television
system 625/50/2:1, whereas an original maximum
picture signal bandwidth of 27 MHz is present. This
original bandwidth of 27 MHz is present at a lumi-
nance signal YO which is sampled at a sampling rate
of 54 MHz, which is indicated by Y0 (54 MHz). Chro-
minance signals U0 and VO having a bandwidth of
13.5 MHz are sampled at a sampling rate of 27 MHz,
which is indicated by U0 and VO (27 MHz}. Further
sampling rates are designated by (13.5 MHz) and
(6.75 MHz). The source DSS is followed by an encod-
er circuit according to the invention in which a proc-
essed luminance signal Y1 {(13.5 MHz) and processed
chrominance signals U1 and V1 (6.75 MHz) are ap-
plied to the encoder circuit MAC ENC. In addition,
data signals are applied to the circuit MAC ENC from
an encoding circuit DATV ENC, wherein DATV stands
for "Digitally Assisted TV", and an applied data signal
and sound signal are denoted by DS, SS. In known
manner the circuit MAC ENC provides a signal com-
pression and a simultaneous-sequential conversion
of the picture signals applied.

In Fig. 1 the luminance signal YO is applied to a
Y-signal processing circuit PCY, whereas the chromi-
nance signals U0 and V0, respectively, are applied to
a similarly structured UO- and V0-signal processing
circuit PCU and PCV, respectively. The circuit PCY is
further shown in detail with three parallel picture sig-
nal channels PC1, PC2 and PC3 which are coupled
by a time-division multiplex circuit MUX1 and are con-
nected to the MAC ENC circuit via this multiplex cir-
cuit.

The picture signal channel PC1 is shown in the
drawing as including a series arrangement of a low-
pass filter LPF1, a sampling circuit SC1 which is
shown as a switching circuit and to which a sampling
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clock pulse signat CS is applied and a line shift circuit
LS1. The frequency of the clock pulse signal CS is
equal to half the luminance sampling rate. The known
line shift is illustrated by a solid and a dotted line and
an arrow. The circuits SC1 and LS1 provide in known
manner a frequency reduction by a factor of four. The
channel PC2 is structured in a similar manner with a
iow-pass filter LPF2, a sampling circuit SC2 and a line
shift circuit LS2. The picture signal channel PC3 in-
cludes a switching circuit SC4 to which a switching
signal VS, occurring with a picture period, is applied,
a low-pass filter LPF3 and a sampling circuit SC3 to
which the sampling clock pulse signal CS is applied.
The switching signal VS provides that the YO-signal
is processed for cne field period during each picture
period.

The output of the low-pass filter LPF3 is coupled
to an input of a motion estimator Mot Est. The motion
estimator Mot Est is shown as having three portions
wherein 0->0.5, 0.5-> 12 and 12-> illustrate that mo-
tion signals $80, S40 and S20, respectively, are sup-
plied as motion estimating results if a motion is de-
tected which is less or greater than a threshold value
of 0.5 or 12 picture elements per 40 ms picture period,
A dot-and-dash line indicates that in given circum-
stances, more specifically in a film mode, the motion
estimator Mot Est is only operative with a threshold of
0.5 picture elements per picture period, so that also
for motion exceeding 12 picture elements per picture
period the motion signal $40 contains the information
"motion”. In addition, the motion estimator Mot Est
has an output which is coupled to the encoder circuit
DATV ENC for the supply of motion vectors VR there-
to, associated with the detection of the threshold val-
ues 0.5 or 12 picture elements per picture period be-
ing exceeded.

The motion signals S80 and S40 are applied di-
rectly and the motion signal S20 via a change-over
circuit SC5 to the encoder circuit DATV ENC, the
time-division multiplex circuit MUX1 and to two time-
division multiplex circuits MUX2 and MUX3. The cir-
cuits MUX2 and MUX3 are coupled to outputs of the
circuits PCU and PCV. For simplicity, the circuits
MUX are shown in the drawing as mechanical
switches each having three input terminals T20, T40
and T80 and an output terminal TO, but in practice
they operate as electronic switches. When the motion
signal S20, 540 or S80 is applied, the terminal T20,
T40 or T80, respactively, is through-connected to the
terminal TO and signals Y20, U20, V20; Y40, U40,
V40 and Y80, UBQ, V80, respectively, are conveyed.
Picture signal refresh periods equal to 20, 40 and 80
ms, respectively, are denoted by 20, 40 and 80. By
way of example the vaiues for the shortest, medium
and longest picture signal refresh periods are men-
tioned. More periods and other time durations are
possible. The terminais TO are coupled to inputs of
the encoder circuit MAC ENC. in the described,
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known manner the signals Y1, U1 and V1 are ob-
tained and are applied to the encoder circuit MAC
ENC.

In accordance with a feature of the invention the
switching circuit SC5 is present which is controlled
from a manual or an automatic film mode circuit Film
Mod Man or Aut, respectively, more specifically via a
selector switch SWH1. The circuit Film Mod Aut is sup-
plied with the luminance signal Y0, wherein it is de-
tected that motion is only present per picture period.
Instead of this detection which follows from the use of
a telecine-signal source, the circuit Film Mod Man can
be operative when the use of the film mode is previ-
ously known. instead of a separate circuit Film Mod
Man such a circuit might be provided in the signal
source DSS. In all three cases there is at the circuit
output a film mode information FM which is applied to
an output terminal TO of the selector switch SW1 via
an input terminal TA or TM. In the drawing, at the se-
lector switch SWH1, a free, unconnected terminal TT is
shown which in the non-cine film mede is connected
to the terminal TO. The terminal TO of the selector
switch SW1 is not only coupled to the switching circuit
SC5 but also to the encoder circuit DATV ENC, the
motion estimator Mot Est and the time-division multi-
plex circuits MUX2 and MUX3. The film information
FM is encoded in the circuit DATV ENC into, for ex-
ample, one film mode information bit which occurs in
the signal at the output OT. In addition, the film infor-
mation FM shifts the threshold value of 12 picture
elements per picture period at the motion estimator
Mot Est so that the information "motion" also occurs
in the motion signal S40 at higher values. Then afree,
unconnected terminal TAM is connected in the switch-
ing circuit SC5 to an output terminal TO, instead of an
input terminal TT to which the motion signal S20 is ap-
plied. It appears that in the film mode the motion sig-
nal $20 is suppressed when the circuits MUX are con-
trolled and coding is effected in the circuit DATV ENC.
For a design of the motion estimator Mot Est refer-
ence is made to the non-prepublished Nether-
lands’ Patent Application 8800452 (PHN 12,453),
corresponding to EP-A-D 330 269. To obtain an opti-
mum estimation result in the film mode, reference is
made to the non-prepublished Netherlands' Patent
Application 8801347 (PHN 12,578), corresponding to
EP-A-0 343728. Herein the film information does not
only shift the threshold value of 12 picture elements
per picture period, but also the estimation of motion
is adapted to a further extent by the choice of prede-
termined fields.

Depending on the fact whether film information
FM is applied or not applied to the time-division mul-
tiplex circuits MUX2 and MUX3 these circuits operate
in different manners. If the film information FM is ap-
plied and the motion signal 520 is suppressed at the
same time, the circuits MUX2 and MUX3 (and MUX1)
operate with picture signal refresh periods equal to 80

10

15

20

25

30

35

40

45

50

and 40 ms. If no film information FM is applied but all
three motion signals S80, 540 and S20 are applied to
the circuits MUX2 and MUX3, these circuits only op-
erate with picture signal refresh pericds equal to 80
and 20 ms. Thus, during a non-film mode (SW1, TT)
a luminance encoding circuit (PCY, MUX1) is opera-
tive with all three picture signal channels PC1, PC2
and PC3, while chrominance encoding circuits (PCU,
MUX2) and (PCV, MUX3) operate with the shortest
and longest picture signal refresh periods, respec-
tively, of 20 ms and 80 ms, respectively. During a film
mode (SW1, TA, TM) the luminance encoding circuit
(PCY, MUX1) and the chrominance encoder circuits
(PCU, MUX2} and (PCV, MUX3) all three operate with
the longest and the medium picture signal refresh
periods of 80 and 40 ms, respectively,

In the block circuit diagram of the high-definition
picture display device of Fig. 2, the input IT is coupled
to an input of a decoder circuit MAC DEC which op-
erates in a manner complementary to, and the in-
verse of the encoder circuit MAC ENC of Fig. 1. Ref-
erences used in Fig. 1 are used in a similar manner
or in the same manner provided with an accent in Fig.
2. The circuit MAC DEC produces data signals and
sound signals DS', S8', a luminance signal Y1' and
chrominance signals U1’ and V1'. An cutput of the cir-
cuit MAC DEC is coupled to an input of a decoder cir-
cult DATV DEC which operates in a manner which is
complementary to and the inverse of that of the en-
coder circuit DATV ENC. The circuit DATV DEC pro-
duces data signals DS’', motion vectors VR', a filmin-
formation FM' and signals S80, S40 and S20 in the
non-film mode (SW1, TT).

In the film mode (SW1, TA, TM) described with
reference to Fig. 1, the signals $20 do not occur,
which is illustrated in Fig. 2 by the fact that S20 is de-
leted there. A time-division multiplex circuit MUX11,
the operation of which follows that of the circuit MUX1
of Fig. 1, is supplied with the signals S80 and S40.
The signal S80 is applied to time-division multiplex
circuits MUX12 and MUX13, the absence of this sig-
nal 380 implying an information (S40). For the sake
of clarity, the information (S40) is denoted at the film
information FM".

Fig. 2 shows an Y-signal processing circuit PCY’
comprising three signal channels PC11, PC12 and
PC13. The channels PC11 and PC12 operate in a
manner complementary and inversely to the chan-
nels PC1 and PC2 of Fig. 1. The channe! PC1 com-
prises a series arrangement of a line shift circuit
LS11, a sample insertion circuit SC11 and a low-pass
filter LPF11. {nserting the samples is denoted &t the
circuit 8C11 by *0" and a change-over switch. The
channel PC12 is of an identical structure comprising
circuits L.812 and LSC12 and a filter LPF12. In the
film mode (SW1, TA, TM) only the output signals of
signal channels PC11 and PC13 are employed, which
are indicated by Y80’ and Y40'.
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The signal channel PC13 includes a sample in-
sertion circuit SC13 and a subsequent iow-pass filter
LPF13. An output of the filter (LPF13) is coupled to in-
puts of a change-over circuit SC14, an interpolation
circuit Int and a memory circuit MEM40 having a
memory period equal to a 40 ms picture period. An
output of the circuit MEM40 is coupled to & further in-
put of the interpolation circuit Int, to a control input of
which the motion vectors VR’ are applied. An output
of the interpolation circuit Int is coupled to a further in-
put of the switching circuit SC14, to a switching input
of which a signal VS’ is applied. The switching circuit
SC14 and the circuits Int and MEM40 operate com-
plementary and inversely to the switching circuit SC4
of Fig. 1. This results in a signal Y40’ being supplied
by the signal channel PC13. A processed luminance
signal YO’ (54 MHz) is obtained via the time-division
multiplex circuit MVX11 for application to a high-
definition picture display device HDTV suitable for a
(1250/50/2:1) display. In the presence of a low-defi-
nition picture display device, not shown, the signals
produced by the MAC DEC decoder circuit can direct-
ly be utilized for the display. A compatibility between
the high- and the low-definition display are here pres-
ent. The circuit components between the circuit MAC
DEC and the picture display device HDTV effect a
bandwidth reduction decoding to the high definition.

Fig. 2 shows a U1'-signal processing circuit PCU’
in detail, it being assumed that a V1'-signal process-
ing circuit PCV' is of a similar structure. Comparable
to the signal channel PC11, a signal channel PC21 is
provided with a line shifting circuit LS21, a sample in-
sertion circuit SC21 and a low-pass filter LPF21 and
supplies a signal U8Q’. A signal channel PC22 com-
prises circuits LS22 and SC22 and a low-pass filter
LPF22, of which however an output is coupled to an
input of a switching circuit SW11 which further forms
part of a signal channel PC23. In the signal channel
PC23 the signal U1’ is applied to a further input of the
switching circuit SW11 via a sample insertion circuit
SC23 and a low-pass filter LPF23. T20 and T40 de-
note input terminals of the circuit SW11 which are con-
nectable to an output tergninal TO under the control of
the film information FM’ (S40). In this situation, the
switching circuit SW11 has a film mode position
{(SW11, T40) and a non-film mode position (SW11,
T20). Fig. 2 illustrates that during the film mode
(SW1, TA, TM) of Fig. 1 and (SW11, T40) of Fig. 2, the
signal channels PC21 (80 ms} and PC23 (40 ms} are
operative in a chrominance decoder circuit (PCU’,
MUX12), during the non-film modes (SW1, TT) of Fig.
1 and (SW11, T20) of Fig. 2, the signal channels PC21
(80 ms) and PC22 (20 ms) being active. Atthe circuits
MUX12 and MUX13 this is shown in greater detail by
means of terminals T80 and T20,40. The same as the
circuit PCU' produces the signals U80* and U40’ dur-
ing the film mode (SWH1, TA, TM) and (SW11, T40),
the circuit PCV' produces the signals V80' and V40'.
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As signals UD' and VO' (27 MHz) these signals are ap-
plied to the high-definition picture display device
HDTV. Thus, the signals Y0’, U0’ and V0’ are applied
via a synchronized time-division multiplex circuit
(MUX11, 12, 13) to the picture display device HDTV,
under the control of the signals S80, S40 and, possi-
bly, $20, which are obtained from the estimation re-
sults. Itis achieved that the system as shown in Figs.
1 and 2 operates with a filmmode (SW1, TA, TM) and
(SW11, T40) and a non-film mode (SW1, TT) and
(SW11, T20). During the film mode the picture signal
source of Fig. 1 and more specifically the source DSS
therein supplies a picture signal associated with a
film having frames between which motion is present
in the pictures, more specifically periodically with a
film frame period of approximately 40 ms. During the
film mode the picture signal channel (for example
PC2) in the encoder circuit (for example PCY, MUX1)
and the picture signal channel (for example PC12) in
the decoder circuit (for example PCY’, MUX11) hav-
ing the picture signal refresh period of 20 ms, is in
operative.

The detailed structure, shown in Fig. 2, of the cir-
cuits PCU" and MUX12 may be provided in Fig. 1, op-
erating in the complementary, inverse mode, instead
of the structure including the circuit PCU and MUX2,

In the foregoing numerous aspects are described
in detail, which aspects are based on the following:

When the picture signal refresh periods equal to
80, 40 and 20 ms are used, the algorithm also implies
a 25 Hz film mode in which the 20 ms signal channel
is eliminated, as a result of which the picture resolu-
tion increases significantly in all aspects.

During the chrominance coding, no motion com-
pensation is employed and two picture signal proc-
essing channels are active. During a 50 Hz mode, the
80 ms and 20 ms channels are used and during the
25 Hz film mode the 80 ms and 40 ms channeis are
used. Basically, the chrominance channels are iden-
tical to the luminance channels, comprising filters,
sampling circuits and line shift circuits, but are oper-
ative for U and V input signals sampled at 27 MHz,
producing a multiplex UV output signal. The film
mode is indicated by one information bit.

During the motion estimation with the two thresh-
old values 0.5 and 12 picture elements per 40 ms,
only exceeding the threshold value at 0.5 picture ele-
ment per 40 ms is taken into account during the 25 Hz
film mode.

Claims

1. Method of encoding a television picture signal to
obtain an encoded television picture signal, com-
prising the steps of:

determining (Mot Est) motion vectors (VR)
relating to motion between subsequent pictures
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of said television picture signal,

selecting (MUX1, MUX2, PCY, PCU, PCV)
one bandwidth reduction operation mode outof a
plurality of possible bandwidth reduction opera-
tion modes on said television picture signal in de-
pendence upon a bandwidth reduction operation
mode selection signal (S80, S40, §20) obtained
from said television picture signal, to obtain a
bandwidth reduced television picture signal (Y1,
U1, v},

digitally encoding (DATV ENC) said band-
width reduction operation mode selection signal
{S80, 540, S20) and said motion vectors (VR) to
obtain an assisting signal (DATV) to inform a de-
coder which one of said plurality of bandwidth re-
duction operation modes has been selected and
about said motion vectors (VR), and

encoding (MAC ENC) said bandwidth re-
duced television picture signal {Y1, U1, V1) and
said assisting signal (DATV) to obtain.said en-
coded television picture signal,

characterized

by furnishing (Film Mod Aut/Man) a film
mode information signal (FM) indicating whether
said television picture signal originates from cine
film,

in that said selecting step (MUX1, MUX2,
PCY, PCU, PCV) depends upon both said band-
width reduction operation mode selection signal
(S80, 540, $20) and said film mode information
signal (FM}, and

by digitally encoding (DATV ENC) said film
mode information signal (FM) to obtain a digitally
encoded film mode information signal, said as-
sisting signal (DATV) also comprising said digital-
ly encoded film mode information signal to inform
said decoder whether said television picture sig-
nal originates from cine film.

Apparatus for encoding a television picture signal
to obtain an encoded television picture signal,
comprising;

motion contrpl means (Mot Est) for receiv-
ing said television picture signal and for determin-
ing motion vectors (VR) relating to motion be-
tween subsequent pictures of said television pic-
ture signal, and for furnishing a bandwidth reduc-
tion operation mode selection signal (S80, S40,
520},

means (MUX1, MUX2, PCY, PCU, PCV)
for selecting one bandwidth reduction operation
mode out of a plurality of possible bandwidth re-
duction operation modes on said television pic-
ture signal in dependence upon on said band-
width reduction operation mode selection signal
(S80, 5S40, 520), to obtain a bandwidth reduced
television picture signal (Y1, U1, V1),

means {(DATV ENC) for digitally encoding
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said bandwidth reduction operation mode selec-
tion signal (S80, S40, S20) and said motion vec-
tors (VR) to obtain an assisting signal (DATV) to
inform a decoder which one of said plurality of
bandwidth reduction operation modes has been
selected and about said motion vectors (VR), and

means {(MAC ENC) for encoding said
bandwidth reduced television picture signal (Y1,
U1, V1) and said assisting signal (DATV), to ob-
tain said encoded television picture signal,

characterized

by means (Film Mod Aut/Man) for furnish-
ing a film mode information signal (FM) indicating
whether said picture signal originates from cine
film, .

in that said selecting means (MUX1,
MUX2, PCY, PCU, PCV) are coupled to said fur-
nishing means to receive said film mode informa-
tion signal (FM) to select said one bandwidth re-
duction operation mode in dependence upon
both said bandwidth reduction operation mode
selection signal (S80, S40, $20) and said film
mode information signai (FM), and

by means for digitally encoding said film
mode information signal (FM) to obtain a digitally
encoded film mode information signal, said as-
sisting signal (DATV) also comprising said digital-
ly encaded film mode information signal to inform
said decoder whether said television picture sig-
nal originates from cine film.

Apparatus for decoding an input television pic-
ture signal to obtain a decoded television picture
signal, comprising:

means {(MAC DEC) for decoding said input
television picture signal to obtain a television pic-
ture signal to be processed (Y1’, U1*, V1'}and an
assisting signal (DATV) including a bandwidth re-
duction decoding operation mode selection sig-
nal {520, $40, $80) and a motion vector informa-
tion signal (VR"),

means (MUX11, MUX12, PCY', PCU’,
PCV') coupled to said decoding means to receive
said bandwidth reduction decoding operation
mode selection signal (S20, S40, S80) and said
motion vector information signal (VR'), for select-
ing one bandwidth reduction decoding operation
mode out of a plurality of possible bandwidth re-
duction decoding operation modes (PC11, PC12,
PC13) on said television picture signaf to be proc-
essed (Y1', U1, V1) in dependence upon said
bandwidth reduction decoding operation mode
selection signal (S20, 540, $S80), at least one
(PC13) of said plurality of possible bandwidth re-
duction decoding operation modes (PC11, PC12,
PC13) including a motion vector compensated in-
terpolation using said motion vector information

signal (VR'),
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characterized in that

said selecting means (MUX11, MUX12,
PCY’, PCU, PCV') are adapted to also receive a
film mode information signal (FM’) inciuded in
said assisting signal (DATV) and indicating
whether said input television picture signal origi-
nates from cine film, to select one bandwidth re-
duction decoding operation mode in dependence
upon both said bandwidth reduction decoding op-
eration mode selection signal {S20, S40, S80)
and said film mode information signal (FM").

A method of decoding an input television picture
signal to obtain a decoded television picture sig-
nal, comprising the steps of:

decoding (MAC DEC) said input television
picture signal to obtain a television picture signal
to be processed (Y1’, U1’, V1') and an assisting
signal (DATV) including a bandwidth reduction
decoding operation mode selection signal (S20,
$40, S80) and a mation vector information signal
(VR'),

selecting (MUX11, MUX12, PCY’, PCL\,
PCV') one bandwidth reduction decoding opera-
tion mode out of a plurality of possible bandwidth
reduction decoding operation modes (PC11,
PC12, PC13) on said television picture signal to
be processed (Y1', U1", V1) in dependence upon
said bandwidth reduction decoding operation
mode selection signal {S20, 540, 580), at least
one (PC13) of said plurality of possible bandwidth
reduction decoding operation modes (PC11,
PC12, PC13) including a motion vector compen-
sated interpolation using said motion vector infor-
mation signa! (VR’),

characterized in that

said selecting step (MUX11, MUX12,
PCY’, PCU', PCV" is in dependence upon both
said bandwidth reduction decoding operation
mode selection signal {(S20, $40, $80) and a film
mode information signal (FM") included in said
assisting signal (DATV) to indicate whether said
input television pictyre signal originates from cine
film.

Patentanspriiche

1.

Verfahren zum Codieren eines Fernsehbildsi-
gnals zum Erhalten eines codierten Fernsehbild-
signals, wobei dieses verfahren die nachfolgen-
den Verfahrensschritte umfait

das Bestimmen (Mot Est) von Bewe-
gungsvektoren (VR), die sich auf Bewegung zwi-
schen aufeinanderfolgenden Bildern des ge-
nannten Fernsehbildsignals beziehen,

das Selektieren (MUX1, MUX2, PCY,
PCU, PCV) nur einer Bandbreitenverringerungs-
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betriebsart aus vielen mdglichen Bandbreiten-
verringerungsbetriebsarten in dem genannten
Fernsehsignals abhéngig von einem Bandbrei-
tenverringerungsbetriebsartselektionssignal
(580, S40, 520), erhalten von dem genannten
Fernsehbildsignal zum Erhalten eines bandbrei-
tenverringerten Fernsehbildsignals (Y1, U1, V1),

das digitale Codieren {DATV ENC) des ge-
nannten Bandbreitenverringerungsbetriebsartsi-
gnals (S80, S40, S20) und der genannten Bewe-
gungsvektoren (VR) zum Erhalten eines Hilfssi-
gnals (DATV) zum Informieren eines Decodie-
rers, welche der genannten Anzahl Bandbreiten-
vemringerungshetriebsarten selektiert worden ist
und dber die genannten Bewegungsvektoren
(VR}, und

das Codieren (MAC ENC) des genannten
bandbreitenverringerten Fernsehbildsignals (Y1,
U1, V1) und des genannten Hilfssignals (DATV)
zum Erhalten des genannten codierten Fernseh-
bildsignals,

gekennzeichnet

durch die Lieferung (Film Mod Aut/Man)
eines Filmbetriebsartinformationssignals (FM),
wobei angegeben wird, ob das genannte Fern-
sehbildsignal von einem Film henriihrt,

dadurch, daft der genannte Selektions-
schritt (MUX1, MUX2, PCY, PCU, PCV) von dem
genannten Bandbreitenverringerungsbetriebs-
artselektionssignal (S80, 5S40, S20) sowie dem
genannten  Filmbetriebsartinformationssignal
(FM) abhingig ist, und durch digitale Codierung
{DATV ENC) des genannten Filmbetriebsartin-
formationssignals (FM) zum Erhalten eines digi-
tal codierten Filmbetriebsartinformationssignais,
wobei das genannte Hilfssignal (DATV) ebenfalls
das genannte digital codierte Filmbetriebsartin-
formationssignal enthalt zum Informieren des ge-
nannten Decoders, ob das genannte Fernseh-
bildsignai von Film herriihrt.

Anordnung zum Codieren eines Fernsebildsignals
zum Erhalten eines codierten Fernsehbildsi-
gnals, mit:

Bewegungssteuermitteln (Mot Est) zum
Empfangen des genannten Fernsehbildsignals
und zum Bestimmen der Bewegungsvektoren
(VR), die sich auf Bewegung zwischen aufeinan-
derfolgenden Bildern des genannten Fernseh-
bildsignals beziehen, und zum Liefern eines
Bandbreitenverringerungsbetriabsartselektions
signals (S80, S40, 520},

Mitteln (MUX1, MUX2, PCY, PCU, PCV)
zum Selektieren nur einer Bandbreitenverringe-
rungsbetriebsart aus einer Anzahl méglicher
Bandbreitenverringerungsbetriebsarten in dem
genannten Fernsehbildsignals abhéngig von
dem genannten Bandbreitenverringerungsbe-
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triebsartselektionssignal (S80, $40, $20), zum
Erhalten eines bandbreitenverringerten Fern-
sehbildsignals (Y1, U1, V1),

Mitteln (DATV ENC) zum digitalen Codie-
ren des genannten Bandbreitenverringerungsbe-
triebsartselektionssignals (S80, S40, $20) und
der genannten Bewegungsvektoren (VR) zum
Erhalten eines Hilfssignals (DATV) zum Informie-
ren eines Decoders, welche der Anzahl Bandbrei-
tenverringerungsbetriebsarten selektiert worden
ist und Gber die genannten Bewegungsvektoren
(VR), und

Mitteln (MAC ENC) zum Codieren des ge-
nannten bandbreitenverringerten Fernsehbildsi-
gnals (Y1, U1, V1) und des genannten Hilfssi-
gnals (DATV), zum Erhalten des codierten Fern-
sehbildsignals,

gekennzeichnet

durch Mittel (Film Mod Aut/Man)
zum Liefern eines Filmbetriebsartinformationssi-
gnals (FM), das angibt, ob das genannte Bildsi-
gnal von Film herrdhrt,

dadurch, da die genannten Selektions-
mittel (MUX1, MUX2, PCY, PCU, PCV) mit den
genannten Lieferungsmitteln gekoppelt sind zum
Empfangen des genannten Filmbetriebsartinfor-
mationssignals (FM), und

durch Mittel zum digitalen Codieren des
genannten Filmbetriebsartinformationssignals
{FM) zum Erhalten eines digital codierten Filmbe-
triebsartinformationssignals, wobei das genann-
te Hilfssignal (DATV) ebenfalls das genannte di-
gital codierte Filmbetriebsartinformationssignal
enth3lt um dem Decoder mitzuteilen, ob das ge-
nannte Fernsehbildsignal von Film herriihrt.

Ancrdnung zum Decodieren sines Eingangsfern-
sehbildsignals zum Erhalten eines decodierten
Fernsehbildsignals, wobei diese Anordnung die
nachfolgenden Elemente umfaRt:

Mittel (MAC DEC) zum Decodieren des
genannten Eingangsfernsehbildsignals zum Er-
halten eines zu verarbeitenden Fernsehbildsi-
gnals (Y1, U1, V1) sowie eines Hilfssignals
{DATV) mit einem Bandbreitenverringerungsde-
codierungsbetriebsartselektionssignals  (S20,
540, 580) und einem Bewegungsvektorinforma-
tionssignal (VR"),

Mittel (MUX11, MUX12, PCY’, PCU',
PCV?Y, die mit den genannten Decodierungsmit-
teln gekoppelt sind, zum Empfangen des genann-
ten Bandbreitenverringerungsdecodierungsbe-
triebsartselektionssignals (520, S40, S80) und
des genannten Bewegungsvektorinformationssi-
gnals (VR’) zum Selektieren eines Bandbreiten-
vemringerungsdecodierungsbetriebsart aus einer
Anzahl méglicher Bandbreitenverringerungsde-
codierungsbetriebsarten (PC11, PC12, PC13) in
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dem genannten zu verarbeitenden Fernsehbild-
signal (Y1', U1, V1') abhéngig von dem genann-
ten Bandbreitenverringerungsdecodierungsbe-
triebsartselektionssignals (820, S40, $80), wo-
bei wenigstens eine (PC13) der genannten An-
zahl mdglicher Bandbreitenverringerungsdeco-
dierungsbetriebsarten (PC11, PC12, PC13) mit
einer bewegungsvektorkompensierten Interpola-
tion das genannte Bewegungsvektorinformati-
onssignal (VR') benutzt,
dadurch gekennzeichnet, daf

die genannten Selektionsmittel (MUX11,
MUX12, PCY’, PCU', PCV’) dazu vorgesehen
sind, ebenfalls ein Filmbetriebsartinformationssi-
gnal (FM’) innerhalb des genannten Hilfssignals
{DATV) zu empfangen, das angibt, ob das ge-
nannte Eingangsfernsehbildsignal von Film her-
rihrt, zum Selektieren einer Bandbreitenverrin-
gerungsdecodierungsbetriebsart abhangig von
dem genannten Bandbreitenverringerungsdeco-
dierungsbetriebsartselektionssignal (S20, S40,
S80)und von dem genannten Filmbetriebsartin-
formationssignal (FM').

Verfahren zum Decodieren eines Eingangsfern-
sehbildsignals zum Erbhalten eines decodierten
Fernsehbildsignals, wobei dieses Verfahren die
nachfolgenden Verfahrensschritte umfaft:

das Decodieren (MAC DEC) des genann-
ten Eingangsfernsehbildsignals zum Erhaiten ei-
nes zu verarbeitenden Fernsehbildsignals (Y1',
U1’, V1') und eines Hilfssignals (DATV) mit einem
Bandbreitenverringerungsdecodierungsbetrieb
sartselektionssignal (S20, $40, S$80) und einem
Bewegungsvektorinformationssignal (VR'),

das Selektieren (MUX11, MUX12, PCY’,
PCU’, PCV') einer Bandbreitenverringerungsde-
codierungsbetriebsart aus einer Anzahl mogli-
cher Bandbreitenverringerungsdecodierungsbe-
triebsarten (PC11, PC12, PC13) in dem genann-
ten zu verarbeitenden Fernsehbildsignal (Y1’,
U1, V1'} anhédingig von dem genannten Bandbrei-
tenverringerungsdecodierungsbetriebsartselekt
ionssignal (820, S40, 580), wobei wenigstens ei-
ne (PC13) der genannten Anzahl mdglicher
Bandbreitenverringerungsdecodierungsbetrieb
sarten (PC11, PC12, PC13) mit einer bewe-
gungsvektorkompensierten Interpolation das ge-
nannte Bewegungsvektorinformationssignal
(VR’) benutzt,

dadurch gekennzeichnet, dal

der genannte Selektionsschritt (MUX11,
MUX12, PCY", PCU’, PCV') abhdngig ist von dem
genannten Bandbreitenverringerungsdecodie-
rungsbetriebsartselektionssignal (820, S840,
S80) sowie von einem Filmbetriebsartsignal
{FM"} in dem genannten Hilfssignal (DATV) um
anzugeben, ob das genannte Eingangsfernseh-
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bildsignal von Film herrdhrt.

Revendications

1.

Procédé de codage d'un signal image de télévi-
sion pour obtenir un signal image de télévision
codé, comprenant les étapes suivantes :

on détermine (Mot Est) des vecteurs de
mouvement (VR) se rapportant au mouvement
entre des images successives dudit signal image
de telévision;

on sélectionne (MUX1, MUX2, PCY, PCU,
PCV)un mode opératoire de réduction de largeur
de bande parmi une pluralité de modes opératoi-
res de réduction de largeur de bande possibles
sur ledit signal image de télévision en fonction
d'un signal de sélection de mode opératoire de
réduction de largeur de bande (S80, S40, 520)
obtenu dudit signal image de télévision, pour ob-
tenir un signal image de télévision a largeur de
bande réduite (Y1, U1, V1),

on code numériquement (DATV ENC) ledit
signal de sélecticn de mode opératoire de réduc-
tion de largeur de bande (S80, 540, §20) et les-
dits vecteurs de mouvement (VR) pour obtenir un
signal d'assistance (DATV} en vue d’informer un
décodeur au sujet de celui de ladite pluralité de
modes opératoires de réduction de largeur de
bande qui a été sélectionné et desdits vecteurs
de mouvement (VR), et

on code (MAC ENC) ledit signal image de
télévision & largeur de bande réduite (Y1, U1, V1}
et ledit signal d’assistance (DATV) pour obtenir
ledit signal image de télévision codeé,

caractérisé en ce que :

on fournit (Film Mod Aut/Man) un signal
d'infermation de mode film (FM) indiquant si ledit
signal image de télévision provient d'unfilm de ci-
néma;

ladite étape de sélection (MUX1, MUX2,
PCY, PCU, PCV) dépendant 2 la fois dudit signal
de sélection de moge opératoire de réduction de
largeur de bande (S80, S40, S20) et dudit signal
d'information de mode film (FM}, et

on code numériquement (DATV ENC) ledit
signal d'information de mode film (FM) pour ob-
tenir un signal d’information de mode film codé
numériquement, ledit signal d'assistance (DATV)
comprenant également ledit signal d'information
de mode film codé numériqguement pour informer
iedit décodeur si ledit signal image de télévision
provient d'un film de cinéma.

Appareil de codage d'un signal image de télévi-
sion pour obtenir un signal image de télévision
codé, comprenant :

des moyens de commande de mouvement
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(Mot Est) pour recevoir ledit signal image de té-
lévision et pour déterminer des vecteurs de mou-
vement (VR) se rapportant 4 un mouvement en-
tre des images successives dudit signal image
de télévision, et pour fournir un signal de sélec-
tion de mode opératoire de réduction de largeur
de bande (S80, S40, 520},

des moyens (MUX1, MUX2, PCY, PCU,
PCV) pour sélectionner un mode opératoire de
réduction de largeur de bande parmi une pluralité
de modes opératoires de réduction de largeur de
bande possibles sur ledit signal image de télévi-
sion en fonction d’un signal de sélection de mode
opératoire de réduction de largeur de bande
(580, 5S40, $20) pour obtenir un signal image de
télévision & largeur de bande réduite (Y1, U1,
vAY;

des moyens (DATV ENC) pour coder nu-
mériquement ledit signal de sélection de mode
opératoire de réduction de largeur de bande
(S80, 540, S20) et lesdits vecteurs de mouve-
ment (VR) pour obtenir un signal d'assistance
{DATV) pour informer un décodeur au sujet de ce-
(ui de ladite pluralité des modes opératoires de ré-
duction de largeur de bande qui a été sélectionné
et desdits vecteurs de mouvement (VR), et

des moyens (MAC ENC) pour coder ledit
signal image de télévision & largeur de bande ré-
duite (Y1, U1, V1) et ledit signal d'assistance
(DATV) pour obtenir ledit signal image de télévi-
sion codé,

caractérisé par:

des moyens (Film Mod Aut/Man) pour
fournir un signal d'information de mode film (FM}
indiquant si ledit signal image de télévision pro-
vient d"un film de cinéma;

en ce que des moyens de sélection
(MUX1, MUX2, PCY, PCU, PCV) sont couplés
auxdits moyens de fourniture pour recevoir ledit
signal d’information de mode film pour sélection-
ner ledit mode opératoire de réduction de largeur
de bande en fonction dudit signal de sélection de
mode opératoire de réduction de largeur de ban-
de (880, 540, 520) et dudit signal d'information
de mode film (FM), et

des moyens pour coder numeériquement
ledit signal d'information de mode film (FM) pour
obtenirun signal d'information de mode film codé
numériquement, ledit signal d’assistance (DATV)
comprenant également ledit signal d’information
de mode film codé numériquement pour informer
ledit décodeur si ledit signal image de télévision
provient d'un film de cinéma.

Appareil de décodage d'un signal image de télé-
vision d'entrée pour obtenir un signal image de
télévision décodé, comprenant :

des mayens (MAC DEC) pour décoder le-
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dit signal image de télévision d’entrée pour obte-
nir un signal image de télévision & traiter (Y1',
U1, V1) et un signal d'assistance (DATV)
comprenant un signal de sélection de mode opé-
ratoire de décodage de réduction de largeur de
bande (520, S40, S80) et un signal d’information
de vecteurs de mouvement (VR'), et

des moyens (MUX11, MUX12, PCY’,
PCU', PCV’) coupiés audits moyens de décoda-
ge pour recevoir ledit signal de sélection de mode
opératoire de décodage de réduction de largeur
de bande (820, S40, S80) et ledit signal d'infor-
mation de vecteurs de mouvement (VR'} pour sé-
lectionner un mode opératoire de décodage de
réduction de |largeur de bande parmi une pluralité
de modes opératoires de décodage de réduction
de largeur de bande possibles {PC11, PC12,
PC13) sur ledit signal image de télévision a traiter
(Y1, U1, V1) en fonction dudit signal de sélec-
tion de mode opératoire de décodage de réduc-
tion de largeur de bande {820, S40, S80), au
moins I'un (PC13) de ladite pluralité de modes
opératoires de décodage de réduction de largeur
de bande (PC11, PC12, PC13) comprenant une
interpolation compensée par vecteur de mouve-
ment utilisant ledit signal d’information de vec-
teurs de mouvement (VR'),

caractérisé en ce que :

lesdits moyens de sélection (MUX11,
MUX12, PCY’, PCU', PCV') sont &8 méme de re-
cevoir un signal d'information de mode film (FM")
compris dans ledit signal d'assistance (DATV) et
indiquant si ledit signal image de télévision d'en-
trée provient d'un film cinématographique, pour
sélectionner un mode opératoire de décodage de
réduction de largeur de bande en fonction dudit
signal de sélection de mode opératoire de déco-
dage de réduction de largeur de bande (S20,
S40, S80) et dudit signal d'information de mode
film (FM").

Procédé de décodage d'un signal image de télé-
vision d'entrée poug obtenir un signal image de
télévision décodé, comprenant les étapes suivan-
tes :

on décode (MAC DEC) ledit signal image
de télévision d’entrée pour abtenir un signal ima-
ge de télévision & traiter (Y1, U1’, V1’) et un si-
gnal d’assistance {DATV) comprenant un signal
de sélection de mode opératoire de réduction de
largeur de bande (820, S40, S80) et un signal
d'information de vecteurs de mouvement (VR'),
et

on sélectionne {(MUX11, MUX12, PCY',
PCU’, PCV’) un mode opératoire de décodage de
réduction de largeur de bande parmi une pluralité
de modes opératoires de décodage de réduction
de largeur de bande (PC11, PC12, PC13) sur ledit
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signal image de télévision & traiter (Y1°, U1’, V1")
en fonction dudit signal de sélection de mode
opératoire de décodage de réduction de largeur
de bande (820, 340, S80), au moins 'un de ladite
pluralité de modes opératoires de décodage de
réduction de largeur de bande possibles (PC11,
PC12, PC13) comprenant une interpolation
compensée par vecteur de mouvement utilisant
ledit signal d’'information de vecteurs de mouve-
ment (VR'),

caractérisé en ce que :

ladite étape de sélection (MUX11, MUX12,
PCY', PCU’, PCV") est fonction & la fois dudit si-
gnal de sélection de mode opératoire de décoda-
ge de réduction de largeur de bande (520, S40,
$80) et d'un signal d'information de mode film
(FM"} compris dans ledit signal d’assistance
{DATV) pour indiquer si ladit signal image de té-
l&vision d'entrée provient d'un film de cinéma.
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