REPLACEMEAT6SEEERa- 1- Met hod and device for transcodi ng bit”§TTeans—mffh
vi deo data -The invention relates to a nethod and a d VI or transcodlng

Bit streams which contain-video data with notion |nfor “dr The
codi ng or decoding of video data with the aSSOCIated
data can be performed, for exanple, on-the-basis of t

11172 (MPEGL) or 1SOIEC 13818 (MPER). I n sone cases, S MAshed to

convert a pethodra&nd) devtdeoforherifscsoddhgshik st&adﬁbdmntnt ¥ideb datlar eam
with a different data rate.- It is known fromthe standard | SO | EC 13818- 2,

subclause 7.8, "SNR scalability" to generate for this purpose a data stream
with two |ayers, Thecoineepbhdingrelaoe®r to a method and a device for

transcoding bit streams which contain video data with motion
5 information. '

| Prior art

_ The coding or decoding of video data with the associated
10 audio and/or other data can be performed, for example, on the
basis of the standards ISO/IEC 11172 (MPEG1) or ISO/IEC 13818.
(MPEG2). In some cases, it is wished to convert a bit stream
coded on the basis of such standards into a bit stream with a
different data rate.. - It is known from the standard ISO/IEC
15 13818-2, subclause 7.8, "SNR scalability" to generate for this
purpose a data stream with two layers, a corresponding decoder
processing either only one layer with low resolution or both
layers with an increased resolution. The second layer in this
case additionally contains DCT coefficients to represent the
20 increased spacial resolution. _
However, the coding must in this case already generate a spacial
layer and there is obtained a bit stream to be decoded which has
only two possible, fixed data rates or resolutions.
To permit other data rates as well, during the
25 traﬁscoding of the digital video bit stream a processing of the
primary bit stream should take place in such a way that a lower
data rate of the secondary bit stream is possible" along with
high picture quality at the same time. The best picture quality
is achieved by a decoding of the primary bit stream and
30 subsequent encoding' into a 'secondary bit stream. However,
extensive hardware is required for this purposé. '
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the transcoding of the digital video bit streama processing of the prinmary
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same tigerhBa best p{:E&H Boll¥al! (YitS §€Pé§i{\§d PYtR O &anglﬁfoiﬁﬁtlon,
i it

primary bit.stream and sequent encoding LNto a secon bit stream
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resolution can be varied within broad limits and in which only a
- reduced amount of hardware is required. This object is achieved
by the method specifiéd in Claim 1.
The invention is based on the further object of
10 specifying a device for the method according to the invention.
This object is achieved by the device specified in Claim 5.
Data-reducing coding methods for video signals often use
a motion prediction in conjunction with a  corresponding motion
interpolation. For this purpose, motion wvectors are determined
15 for picture-element blocks or macroblocks respectively
comprising_a plurality of picture-element blocks. Depending on
the type (for example frame, field, I, P, B) of these blocks or
video data, numerous prediction modes are possible. For
ach1ev1ng an optimum codlng, all these modes are taken into
20  consideration. '
The method according to the invention is based on the reuse of
motion-compensating prediction vectors of the primary bit stream
in the secondary bit stream. Since the information content of
the motion wvectors from the primary bit stream retains its
25 - validity also in the secondary bit stream, it is not necessary
' to recalculate motion vectors for transcoding. Instead, an
encoding of the secondary bit stream 1s performed w1th the aid
of the motion vectors from the primary bit stream.
In this case, the encoding of the secondary bit stream is
30 carried out in a restricted prediction mode, i.e. in the
.secondary bit stream only prediction modes which are described
by the respective block type or the motion information of the
primary bit stream are authorized. The postprocessing of the
prediction error, for example the quantization, which on account
35 of the altered data rate is likewise altered, is adjusted
‘adaptively to the desired target data: rate. Consequently, a
 lower data rate can also actualiy be ensured.
The delay of the overall signal by the required
processing time for the bit stream transcoding is also
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The video signals may comprlse lumlnance and/or chromlnance
signals. _ '
' ' In principle, the method according to the invention for

transcoding a bit stream with video data, to which motion

information and video data type information are assigned, from a

first data rate into a second data rate consists in that the

incoming video data, corresponding to the first data rate, are
at least partially' decoded with the aid of the motion
1nformat10n and video data type information obtalned therefrom

and are encoded using the same motion information and video data

type information into the video data corresponding to the second
data rate, a motion prediction and interpolation, in which the
number of possible prediction modes is restricted to the

prediction modes allowed for the respective video data type,

being used for the encoding. _
Advantageous . further developments of the method

claims. _

| In principle, the device according to the invention for

transcoding a bit stream with wvideo data, to which motion

information and video data type information are assigned, from a

first data rate into a second data rate, is provided with:

- buffer-storing means and analysing meane, which obtain the
motion and video data type information from the video data;

- followed by video data decoding means, assigned to the

- first data rate, which include motion prediction and motion
interpolation means controlled by the motion and video data
type information; _

- followed by video data encoding means, assigned to the
second data rate, which include motion prediction and
motion'interpolation means . controlled by the same motion
and video data type information and in which the number of
possible prediction modes is restricted to the prediction
modes allowed for the respective video data type.

Advantageous further developments of the device
according to the 1nventlon emerge from the assoc1ated dependent
claims. '
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Exemplary embodiments

The transcoder in Fig. 1 receives a primary bit stream
PBS with a first data rate and emits a secondary bit stream SBS
with a second, preferably lower data rate. The bit stream PBS is
separated in a demultiplexer DMX into system data SYD, audio.
data AUD and video data VID. The inverse operation takes place.
at the output in a multiplexer MX. SYD and/or AUD can, if need
be, likewise be adapted to the second data rate in a
corresponding system data processor SDP or an audio data
processor ADP, respectively. The primary bit stream PBS is
partially decoded and subsequently re-encoded. The video data
VID are fed for partial dedoding to a buffering and analysing
circuit BUPAR, which separates motion information - for example
motion vectors - and block type information MV&MBT and
quantization parameters QPp, and passes on the buffer-stored

video data wvia a variable length decoder VLD, an inverse

quantizer Qp-1, conf;rolled by QPp, an inverse DCT transformer
circuit DCTp"!, an adder Ap and via frame-storing means FRMp to
the encoder part of the transcoder. -

With a motion predictor and interpolator MCPID, the picture
signals stored in FRMp are picked off and, in the case of
interframe-coded or interfield-coded picture-element

blocks/macroblocks, are added in adder Ap to the picture data

coming in there. The decoded input video signal IDV is available
at the output of A;,. The motion predictor and interpolator MCPI;
is controlled by the motion and block type information MV&MBT.

The input signal of the encoder part is fed via a subtracter S,
a DCT tranformer circuit DCT, a quantizer Q, a variable length
coder VLC and a buffering and packet-forming circuit BUPAC to
the multiplexer MX, together with the output signals of SDP and
ADP. The circuit BUPAC controls the quantizer Q and inserts the
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encodlngqmiagﬂyﬁmxondary bit streamis perforned\Mtr1 1 ﬁ£ ﬁ laced
sotion vectors fromthe primary bit stream In this ca i
the secondary bit streamis carried out in a restr m

node, i.e. in the secondary bit streamonly predlctlon

descri bed by the respective bl ock type-oP t-he notion information of the
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error, for exanple the quantization, which on account of the altered data
rate is SREH e altered, is adjusted adaptively to the desired target data

rate. Comimquentipnt astignal defa thée gaanelser ac) uahins berienswred intleese
del ay of G AURLAl b 51 Ongl, DYodlifd CH °FRLSESRRLRY 1Bl € ntHE- P! an
5 adder AE, frame-storing means FRMp and a motion predictor and
interpolator MCPIp to the inverting input of subtractor S. The

output signal of MCPIg is additionally fed to the second input

of adder Ag. The motion predictor and interpolator MCPI; is also
controlled by the motion and block type information MV&MBT. The

10 motion-estimating hardware which is actually required in the
case of complete .encoding is not needed. The decoded output
video signal ODV is available at the output of Ag. According to
the invéntion, in the motion prediction in MCPI; only prediction
modes which are described by the respective block type or the

15 motion information MV&MBT of the primary bit stream are allowed.

| The prediction error, altered as a matter of principle on
account of the. altered data rate, is adapted by a
correspondingly altered quantization characteristic in Q and Q"1
to the desired target data rate. _

20 If MPEG2 coding has been used, the following relationships
apply, for example, between MV&MBT and prediction mode (for the
definition of P, I and B pictures, see ISO/IEC 13818-2,
subclauses I.4.1.1 and 6.1.2.4; for the definition of picture
types or block types and prediction modes, see ISO/IEC 13818-2,

25 subclause 7.6): o |
- field picture:

frame prediction not allowed;
- frame picture: '
16*8 prediction not allowed;
30 - I pictures and B pictures:
dual prime prediction not allowed;
- P pictures, skipped macroblocks:
no prediction (motion vector is set to 0)
_ - B pictures, skipped macroblocks: |
35 prediction remains unchanged (corresponding exlstlng motlon
' vectors continue to be used)
The decoder part may be constructed, for example,
'similarly to in Martin Bolton, "Chip, Chip hurra", Funkschau
24/1993, pp. 76-81, using the_MPEG decoder chip STi3240 and the

T
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The invention can be used, for example, in digital
picture reproduction equipment or picture recording equipment,
in video telephone systems, in television studios, in television
signal feeding systems, for distribution in cable networks or

10 for satellite transmission systems. |
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the respective video data type, being used for the encoding. Fﬂ
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predi ction and
5 information (MV&MBT) are assigned, from a first data rate into a

second data rate, characterized in that the incoming video data

hata rat ¢414960t*Han prediction and interpolation, in mhichThpﬁmQ -
possible prediction nodes is restricted to the prediction mlm ,
i

(VID), corresponding to the first data rate, are at least

partially decoded (VLD, Qp-!, DCTp"l, Ap, FRMp, MCPIp) with the

aid of the motion information and video data type information

10 (MV&MBT) obtained therefrom (BUPAR) and are .encoded (S, DCT, Q,

VLC, Qg 1, DCTg"!, Ag, FRMg) using ‘the same motion information

and video data type informatign into the video data

corresponding to the second data rate, a motion prediction and

. interpolation (MCPIg), in which the' number of- possible

15 prediction modes is restricted to the prediction modes _allbwed

for the respective video data type (MVS‘M_BT), being used for the
encoding. '

2. Method according to Claim 1, characterized in that the

incoming video data (VID) and the generated video data are based

20 on coded picture-element blocks, to which the corresponding

motion and video data type information (MV&MBT) is assigned.

3. Method according to Claim 2, characterized in that at

least the coding of the incoming video data (VID) corresponds to

the standard ISO/IEC 11172 or ISO/IEC 13818, a plurality of such

25 picture-element blocks respectively forming a macroblock, to

which the corresponding motion and video data type | information

(MV&MBT) is assigned.

4. Method according to one or more of Claims 1 to 3,

characterized in that the bit stream (PBS) to be transcoded

30 likewise contains audio (AUD) and/or system data (SYD), which

are likewise adapted to the second data rate.

5. Device for a method ac'cording to one or more of Claims 1

to 5, for transcoding a bit stream (PBS) with video data (VID),

to which motion information and video data type information

35 (MVEMBT) are assigned, from a first data rate into a second data
' rate, is provided with: |
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from the video data;
- followed by video data decodlng means (VLD, QD - DCTD .
- Ap, FRMp), assigned to the first data rate, whlch include
motion prediction and motion interpolation means (MCPIp)
controlled by the motion and video data type information;
- followed by video data encoding means (S, DCT, Q, VLC, Qg 1,
DCTg"1l, Ag, FRMg), assigned to the second data rate, which

include motion prediction and motion interpolation means

(MCPIg) controlled by the same motion and video data type
information and in which the number of possible prediction
modes is restricted to the predlctlon modes allowed for the
respective video data type (MV&MBT).
6. Device according to Claim 5, characterized in that, in
the case of the encoding, following buffer-storing means and

inserting means (BUPAC) are provided, which add the motion and

video data type information (MV&MBT) to the encoded video data.
7. Dev1ce accordlng to Claim 5 or 6, characterized in that

the video data decoding means include means (DCTp"l) for inverse’
DCT transformation and in that the video data encoding means

include means (DCT) for DCT transformation and means (DCTg"1) for
inverse DCT transformation.
8. Device according to one or more of Claims 5 to 7,

-characterized in that the video data (VID) are obtained together

with audio (AUD) and/or system data (SYD) from the incoming bit

stream (PBS) by demultiplexer means (DMX) and, after encoding,

are combined in multiplexer means (MX) to give the outgoing data
stream, the audio and/or system data likewise being adapted from
the first data rate to the second data rate (ADP, SDP).

9. _ Use of the device according to one or more of Claims 5
to 8 in digital picture reproduction equipment, digital picture
recording equipment, +video telephone ° gystems, television
studios, television signal feeding systems, for distribution in
cable nétworks or for satellite transmission systems.
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-4- Drawtagegs@wgaary enbodi ments. of the invention are described with
reference to the drawing, in which: Fig. 1 shows a transcgder—’aeﬁorTiTTTgTo
‘the invention. Exenplary enbodinents The transcoder in Fig. 1 recei ves a

primary bit streamPBS with a first data rate and emts'nasm '
stream SBS with a second, preferably | owlr-data rate. S IS
separated in a demultiplexer DMX into systemdata SYD, aj

video data VID. The inverse operati oagstessetpl ace at the put 1n a

mul ti pl exer MX. SYD and/or AUD can, if need be, |ikew se be adapted to the'

second data rate in a correspondi ng system data processor SDP or an audio
dat a processor ADRe cedjiagt ioreldecotiagrafihariddn tdata eeltiPBShé sassociated

audio and/or other data can be performed, for example, on the

basis of the_sté.ndards ISO/IEC 11172 (MPEGl) or ISO/IEC 13818

(MPEG2). In some cases, it is wished to convert a bit stream

coded on the basis of such standards into a bit stream with a

different data rate. The best picture quality is in this case

achieved by a decoding of the primary bit stream and subsequent

encoding into a secondary bit stream However, extensive

hardware is requlred for this purpose.

The ‘invention is based on the reuse of motion-compensating
prediction vectors of the primary bit stream in the secondary
bit stream. Since the information content of the motion vectors

from the primary bit stream retains its validity also in the

secondary bit stream, it is not necessary to recalculate motion

vectors for'transcodihg. Instead, an encoding of the secondary

bit stream is performed with the aid of the motion vectors from

the primary bit stream. In this case, the ericoding of the

secondary bit stream is carried out in a restricted prediction |
mode, i.e. only those prediction modes which are described by

the respective block type or the motion information of the

primary bit stream are allowed in the secondary bit stream.

Fig. 1
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Is controlled by the notion and bl ock type informati on W&MWBT. The i nput
si'gnal of the encoder part is fed via a subtracte 5 r
ciréuit DCT, a quantizer Q a variable |ength codgrRERIAGENENT BHEEE(|{ ng and
packet-formng circuit BUPAC to the nultiplexer M{, togdtBeNOWi B8t |

out put signals of SDP and ADP. The circuit BUPAC § 1@ of-s--thre--guantijrer Q
and inserts the -5- notion and bl ock type infor ) t he
video bit stream The output signal of-the-quantizer Qruns via an inverse

quantizer [err], an inverse DCT transfornmer circuit [err], an adder

[err], frage;Rbqr hRY agagae[ﬁﬁi]t@HQSQOHELbOBiErQQEQEBE #¢h video data

The invention relates to a method and a device for
transcoding bit streams which contain wvideo data with motion
information.

i

Prior art

The coding or decoding of video data with the associated
audio and/or other data can be performed, for example, on the
basis of the standards ISO/IEC 11172 (MPEGl) or ISO/IEC 13818
(MPEG2). In some cases, it is wished to convert a bit stream
coded on the basis of such standards into a bit stream with a
different data rate. It is known from the standard ISO/IEC
13818-2, subclause 7.8, "SNR scalability" to generate for this
purpose a data stream with two layers, a corresponding decoder
processing e€ither only one layer with low resolution or both
layers with an increased resolution. The second layer in this
case additionally contains DCT coefficients to represent the
increased spacial resolution.

However, the coding must in this case already generate a spacial
layer and there is obtained a bit stream to be decoded which has
only two possible, fixed data rates or resolutions.

To permit other data rates as well, during the
transcoding of the digital video bit stream a processing of the
primary bit stream should take place in such a way that a lower
data rate of the secondary bit stream is possible along with
high picture quality at the same time. The best picture quality
is achieved by a decoding of the primary bit stream and
subsequent encoding into a secondary bit stream. However,
extensive hardware is required for this purpose.



intéﬁpolatdr [err] to the inverting input of subtractor S. The output
signal of [err] is additionally fed to the second : ]. The

notion predictor and interpolator [err] is alsoc nnepLA@gMQMTgthﬁD i on
and bl ock type informati on MW&VBT. The noti on-estifmatin ﬂg @5 ch is
gt eI Th

actually required in the case of conpl ete 2ncodi ngf b&erglL..neededoV T
decoded OUtEﬂ%ﬁibﬂéﬂtﬁ?@nal ODV i s avail abTe at t He=output Ferel)
According to e Tnventiton, in the notion prediction in [err] onIy
prediction nodes which are desecribed by the respective block type or the
motion information Th&VBRvehtihe pbi fBHs)édblén SEhéafBb%@%taHﬂ)V\Bﬂecirfﬁng a

D Fered CaaPRERba, 6P hRRAATRL' Sy REidiheP 5180 SFEOUTY 4rllprmdlion,
quant|zatlonnchada@gem¢§%¢m LmﬁqymﬂniqmwrﬂntwhldnathS|ou£pumf@Q£adaaeerare.
I MPEGZ cogeBgliigforoiih Wdaribl WeLhoM BEod®! Pini¥sSAndS in which only a
' reduced amount of hardware is required. This object is achieved
by the method specified in Claim 1.
The invention is based on the further object' of
specifying a device for the method according to the invention.
This object is achieved by the device specified in Claim 5.
Data-reducing coding methods for video signals often use
a motion prediction in conjunction with a corresponding motion
interpoiation. For this purpose, motion vectors are determined
for picture-element blocks or macroblocks respectively

comprising a plurality of picture-element blocks. Depending on
the type (for example frame, field, I, P, B) of these blocks or
video data, ‘numerous prediction modes are possible. For
achieving an” optimum coding, all these modes are taken into
consideration.
The method according to the invention is based on the reuse of
motion-compensating prediction vectors of the primary bit stream
in the secondary bit stream. Since the information content of
the motion vectors from the primary bit stream retains its
validity also in the secondary bit stream, it is not necessary
to recalculate motion vectors for transcoding. Instead, an
encoding of the secondary bit stream is performed with the aid
of the motion vectors from the primary bit stream.
In this case, the encoding of the secondary bit stream is
carried out in a restricted prediction' mode, i.e. in the
secondary bit stream only prediction modes which are described
by the respective block type or the motion information of the
primary bit stream are authorized. The postprocessing of the
prediction error, for example the quantization, which on account
of the altered data rate is likewise altered, is adjusted
adaptively to the desired target data rate. Consequently, a
lower data rate can also actually be ensured. '
The delay of the overall signal by the required
processing time for the bit stream transcoding is also
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In principle, the method according to the invention for
transcoding a .bit stream with video data, to which motion
information and videoc data type information are assigned, from a
first data rate into a second data rate consists in that the
incoming video data, corresponding to the first data rate, are
at least partially decoded with the aid of the motion
information and video data type information obtained therefrom
and are encoded using the same motion information and video data
type information into the video data corresponding to the second
data rate, a motion prediction and interpolation, in which the
number of possible prediction modes is restricted to the
prediction modes allowed for the respective video data type,
being used for the encoding. |

Advantageous further developments of the method
according to- the invention emerge from the associated dependent
claims. i

In principle, the device according to the invention for
transcoding a bit stream with video data, to which motion
information and video data type information are assigned, from a
first data rate into a second data rate, is provided with:

- buffer-storing means and analysing means, which obtain the
motion and video data type information from the video data; |

- followed by video data decoding means, assigned to the
first data rate, which include motion prediction and motion
interpolation means controlled by the motion and video data

- type information;

followed by video data encoding means, assigned to the
second data rate, which include motion prediction and
motion interpolation means controlled by the same motion
and video data type information and in which the number of
possible prediction modes is restricted to the prediction
modes allowed for the respective video data type.

Advantageous further developments of the device
according to the invention emerge from the associated dependent
claims. '
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with reference to the drawing, in which:
Fig. 1 shows a transcoder according to the invention.

The transcoder in Fig. 1 receives a primary bit stream
PBS with a first data rate and emits a secondary bit stream SBS
with a second, preferably lower data rate. The bit stream PBS is
separated in a demultiplexer DMX into system data SYD, audio
data AUD and video data VID. The inverse operation takes place
at the output in a multiplexer MX. SYD and/or AUD can, if need
be, likewise be adapted to the second data rate in a
corresponding system data processor SDP or an audio data
processor ADP, respectively. The primary bit stream PBS is
partially decoded and subsequently re-encoded. The video data
VID are fed for partial decoding to a buffering and analysing
circuit BUPAR, which separates motion information - for example
motion vectors - and block type information MV&MBT and
quantization parameters QPp, and passes on the buffer-stored
video data wvia a variable length decoder VLD, an inverse
quantizer Qp~!, controlled by QPp, an inverse DCT transformer
circuit DCTp"!, an adder A, and via frame-storing means FRM, to
the encoder part of the transcoder.
With a motion predictor and interpolator MCPI,, the picture
signals stored in FRMp are picked off and, in the case of
interframe-coded or interfield-coded picture-element
blocks/macroblocks, are added in adder Ap to the picture data
coming in there. The decoded input video signal IDV is available
at the output of Ap. The motion predictor and interpolator MCPI,
is controlled by the motion and block type information MV&MBT.
The input signal of the encoder part is fed via a subtracter S,
a DCT tranformer circuit DCT, a quantizer Q, a variable length
coder VLC and a buffering and packet-forming circuit BUPAC to
the multiplexer MX, together with the output signals of SDP and
ADP. The circuit BUPAC controls the quantizer Q and inserts the

I n video tel ephone

’_i n te'%¥2é6§¥h£§‘“¥dﬁ3dﬂﬂénk%'EXESiQHe invention are described

or
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signal feeding systens, for distribution in cable net RRLAGEMENT SHEET |
transm ssion systens. - 7 - Patent clains 1. _ t hod GOV radxéco
a bit stream (PBS) with video data (VID), to which t PAA S -nfor TrHtTHn
vi deo data type information ( MW&VBT) a{é5a53|gned fromra Tirst data rate

I(C/} C)D) : ?‘g#ﬁ;ésj%gnéﬁ ré‘i'gcltthe | rsghgéﬁgﬁ ar%ﬁg?i Irﬁeggs:q ng?ﬁélt | af?ggéeebclotded

( VLD, [eﬁtteamerr] [err], [err], [err]) mnth the aid of the notion

i nf or mat4 t e or T, t d jher
(BUPaRy e X enco%egq‘%ﬁ Y tﬂfe §BahLDzEMVEYDTIuRRt A Ned dd erielVetBe
‘quantizer Qg-!, an lnverse DCT transformer circuit DCTg"l, an

adder Ay, frame-storing means FRMp and a motion predictor and
interpolator MCPIp to the inverting input of subtractor S. The
output signal of MCPIz is additionally fed to the second input
of adder Ag. The motion predictor and interpolator MCPIg is also
controlled by the motion and block type information MV&MBT. The
motion-estimating hardware which is actually required in the
case of complete encoding is not needed. The decoded output
video signal ODV is available at the output of Ag. According to
the invention, in the motion prediction in MCPIz only prediction
modes which are described by the respective block type or the
motion information MV&MBT of the primary bit stream are allowed.
The prediction error, altered as a matter of principle on
account of the altered data rate, igs adapted by a
correspondingly altered quantization characteristic in Q and Qg1
to the desired target data rate. '
If MPEG2 cdding has been used, the following relationships
apply, for example, between MVEMBT and prediction mode (for the
definition of P, I and B pictures, see ISO/IEC 13818-2,
subclauses I.4.1.1 and 6.1.2.4; for the definition of picture
types or block types and prediction modes, see ISO/IEC 13818-2,
subclause 7.6):
- field picture:

frame prediction not allowed;
- - frame picture:

16*8 prediction not allowed;
- I pictures and B pictures:

dual prime prediction not allowed;
- . P pictures, skipped macroblocks:

no prediction (motion vector is set to 0)
- B pictures, skipped macroblocks:

prediction remains unchanged (corresponding existing motion

vectors continue to be used)

The decoder part may be constructed, for example,

similarly to in Martin Bolton, "Chip, Chip hurra", Funkschau
24/1993, pp. 76-81, using the MPEG decoder chip STi3240 and the



VLC,’\[err], [err], [err], [err]) using the same nmotiopn information and
video data type information into the video datfa t he
second ‘data rate, a notion prediction and interpolati oﬁgp éﬁ?ﬁgﬂ?sﬂgm ich

the nunber of possible prediction nodes is restri ctl on
nodes al | owed for the respective video data type (M Cused-fior
t he encodi ng. 2. Met hod accordi ng- te Claim1, characterized 1n that

coded PR hS8adti ool phPe, OFFsh STk WelaR R hoftes 8RS e

dat a typdecndsrnﬁquqwm@eu UPRSR/GOIRE 0L video Miebodeac STIHIW tmay

Claim?2, r aat edql h e the coding of the incom ng video
dat a (Vll;y)i ?:orﬁreegggﬁdgs gh%hgggtsgﬁgarég‘i?sa | EC 11172 or ISQO'I EC 13818, a
pI ural it %lzétlur@@%ts%i%%&% pus SSUG40 ymar e nysedndnmbtivek,

encoder part.

The invention can be used, .for example, in digital
picture reproduction equipment or picture recording equipment,
in video telephone systems, in television studios, in television
signal feeding systems, for distribution in cable networks or
for satellite transmission systems.



\Qﬁggfgngge Zorrespo%it Egdrrggl:gpdr‘xﬂﬂm“me“‘ﬂmmwpe |nfrormat|on (I\N&NBT) is

characterized in that the bit stream (PBS) t% be tranmdamsﬁggr

contains audio (AUD) and/or systemdata (SYD), which fre Ilf%fupg _
to the second data rate. 5. Devi ce-f@r-a met hod Adwned X ....Qrg
nore of Clains 1 to 5 for transcoding a bit stream ( PRS- —wt=wrigeo—ta

(VID), to which notion information pagentd@®adi@ga type information (M/&IVBT)
are assigned, froma first data rate into a second data rate, is provided .

W t h: - -8-
1. Method for transcoding a bit stream (PBS) with video

data (VID), to which motion information and video data type
information (MV&MBT) are assigned, from a first data rate into a
second data rate, characterized in that the incoming video data
(VID), corresponding to the €first data rate, are at least
partially decoded (VLD, Qp-!, DCTp"*, A, FRMp, MCPIp) with the
aid of the motion information and video data type information
(MV&MBT) obtained therefrom (BUPAR) and are encoded (S, DCT, Q,
VLC, Qg"!, DCTg"!, Ag, FRMg) using the same motion information
and video data type information into the video data
corresponding to the second data rate, a motion prediction and
interpolation (MCPIg), . in which the number of possible
prediction modes is restricted to the prediction modes allowed
for the respective video data type (MV&MBT), being used for the
encoding.

2. Method according to Claim 1, characterized in that the
incoming video data (VID) and the generated video data are based
on coded picture-element blocks, to which the corresponding
motion and video data type information (MVSMBT) is assigned.

3. Method according to Claim 2, characterized in that at
least the coding of the incoming video data (VID) corresponds to
the standard ISO/IEC 11172 or ISO/IEC 13818, a plurality of such
picture-element blocks respectively forming a macroblock, to
which the corxesponding motion and video data type information
(MV&MBT) is assigned.

4. Method according to one or more of Claims 1 to 3,
characterized in that the bit stream (PBS) to be transcoded
likewise contains audio (AUD) and/or system- data (SYD), which
are likewise adapted to the second data rate.

5. Device for a method according to one or more of Claims 1
to 5, for transcoding a bit stream (PBS) with video data (VID),
to which motion information and video data type information
(MVSMBT) are assigned, from a first data rate into a second data
rate, is provided with:




- . buffer-storing neans and anal ysi ng neans BU —Wrchoptral it he
:motion and video data type inf gﬂmmuﬁl [Ii' fr ﬁ%&ﬂ?ﬁ%@%ﬂ L

foll oned by video data decodi:ndi1mse i 5] (?r..rg,o INOV Tis5: er!r]),
assigned to the first data rate, whi ch ihcl'ude not r’ direriondnd inot i on
i nterpolation neans [err] controlled bygthe notion and video data type

I nformation; _- foll owed by video dataencodj ng neans (S_ DCT, Q VLC
[err], [err] PUffem-Stozing means (Wed (3NN oMeankt a (BRPAR) whi which

i ncl ude noti ektaieditid afottish NBhA 0%igebe Gaghlttyiie NBRfGrhet {dn C oMy LaBITed
by the sane tion.and .vj dega]c'i:at_a type information and in which the nunber
of possible PR HSHYIESS4 % restricted to the prediction modes al | owed

for the-respdaililowed dep cdtect ety MI&yBEing6.means RLbDce QGycéor Aamy Lo
Gaimb5, chapact ged ilLdfiflea! fo the first data rate, which include
motion prediction and motion interpolation means (MCPIp)

controlled by the motion and video data type information;
- followed by video data encoding means (S, DCT, Q, VLC, Q1.
DCTg 1, Ag, FRMg), assigned to the second data rate, which

include motion prediction and motion interpolation means
(MCPIg) controlled by the same motion and video data type
information and in which the number of possible prediction
modes is restricted to the prediction modes allowed for the
respective video data type (MV&MBT).
6. Device according to Claim 5, characterized in that, in
the case of the encoding, following buffer-storing means and
inserting means (BUPAC) are provided, which add the motion and
video data type information (MV&MBT) to the encoded video data.
7. Device according to Claim 5 or 6, characterized in that
the video data decoding means include means (DCTp°l) for inverse
DCT transformation and in that the video data encoding means
include means (DCT) for DCT transformation and means (DCTy"!) for
inverse DCT transformation.
8. Device according to one or more of Claims 5 to 7,
characterized in that the video data (VID) are obtained together
with audio (AUD) and/or system data (SYD) from the incoming bit
stream (PBS) by demultiplexer means (DMX) and, after encoding,
are combined in multiplexer means (MX) to give the. outgoing data
stream, the audio and/or system data likewise being adapted from
the first data rate to the second data rate (ADP, SDP).
9. Use of the device according to one or more of Claims 5
to 8 in digital picture reproduction equipment, digital picture
recording equipment, video telephone systems, television
studios, television signal feeding systems, for distribution in
cable networks or for satellite transmission systems.
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9. " . Use of the device accordi ng to one or nore of C ains Sto8in
digital picture reproduction equipnment, digital pict ure recording

equi pnent , video telephone systens, television > FSian.

signal feeding systens, for distribution in cable ne MCEMWrS'ﬁ&TeﬁI ite

transmssion systems. - pato:..J. 0 NOY 1990 -
ABSTRACT

METHOD AND DEVICE FOR TRANSCODING BIT STREAMS WITH VIDEO
“DATA

The invention deals with a method and device for transcoding of a bit stream (PBS) with
video data (VID). Transcoding means in this case the conversion of a coded bit stream
transmitted with a given data rate into a coded bit stream with a different data rate. The
invention proposes the reuse of motion-compensating prediction vectors (MV&MBT) of the
primary bit stream (PBS) in the secondary bit-stream (SBS) with different data rate. Thereby
the recalculation of motion vectors (MV&MBT) for the transcoding operation is not
necessary. It is also proposed that the encoding operation for generation of the secondary
bit stream (SBS) is carried out in a restricted prediction mode, i.e, only those prediction
modes which are described by the respective block type or motion information of the primary

bit stream (PBS) are allowed for the secondary bit stream.

(Fig. 1)



