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Techni cal Fiel The present invention relates t ' e
encodi ng and d@?3%7yﬁ? techni que, a picture processing Sﬁﬁﬂﬁ#ﬁ%g@ a
recordi ng techni que, and a recordi ng nmedium and, nore particularly,
to such techni ques and recording medi um for use in recordi ng noving
pi cture data onto a recordi ng nmedi um duch as a magneto-optical disc
or a magnetic tape, reproducing the recorded data for display on a
di splay system or transnitting the novDESQRIPTION dat a over a

transm ssion channel froma transmitter to a receiver and receiving and
di splaying the transmtted data by the receiver or editing the received

data for recording, as in a teleconferencing system video tel ephone
system broadcast equi prrentPICTHRE ENCODINGIAND. WNGat abase retrieving
system

Technical Field

The present invention relates to a picture encoding and decoding
technique, a picture processing technique, a recording technique, and a
recording medium and, more particularly, to such techniques and recording
medium for use in recording moving picture data onto a recording medium,
such as a magneto-optical disc or a magnetic tape, reproducing the recorded
data for display on a display system, or Uansmitting-thé moving picture data
over a transmission channel from a transmitter to a receiver and receiving and
displaying the transmitted data by the receiver or editing the received data for
recording, as in a teleconferencing system, video telephone system, broadcast
equipment, or in a multi-media database retrieving system.

Background Art

In a system for transmitting moving picture data to a remote place, as
in a teleconferencing system or video telephone system, picture data may be
encoded (compressed) by exploiting or utilizing line correlation and
inter-frame correlation. A high-efficiency encoding system for moving
pictures has been proposed by the Moving Picture Experts Group (MPEG).
Such system has been proposed as a standard draft after discussions in
ISO-1EC/ITC1/SC2/WG11, and is a hybrid system combined from the motion
compensation predictive coding and discrete cosine transform (DCT).

In MPEG, several profiles and ievels are defined for coping with

various types of applications and functions. The most basic is the main profile
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so as to detect its motion vector. The motion vector detector 32 processes
picture data of each frame as an I-picture, a P-picture, or as a B-picture. Each
of the pictures of the sequentially entered frames is processed as one of the 1-,
P- or B-pictures as a pre-set manner, such as in a sequence of , B, P, B, P, ..,
B, P. That s, the motion vector detector 32 refers to a pre-set reference frame
in a series of pictures stored in the frame memory 31 and detects the motion
vector of a macro-block, that is, a small block of 16 pixels by 16 lines of the
frame being encoded by pattern matching (block matching) between the
macro-block and the reference frame for detecting the motion vector of the
macro-block.

In MPEG, there are. four picture prediction modes, that is, an
intra-coding (intra-frame codihg), a forward predictive coding, a backward
predictive coding, and a bidirectional predictive-coding. An I-picture is an
intra-coded picture, a P-picture is an intra-coded or forward predictive coded
or backward predictive coded picture, and a B-picture is an intra-coded, a
forward predictive coded, or a bidirectional predictive-coded picture.

Returning to Fig. 1, the motion vector detector 32 performs for\yard
prediction on a P-picture to detect its motion vector. The motion vector
detector 32 compares prediction error produced by performing forward
prediction to, for example, the variance of the macro-block being encoded
(macro-block of the P-picture). If the variance of the macro-block is smaller

than the prediction error, the intra-coding mode is set as the prediction mode
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32 detects the smallest prediction error of forward prediction, backward
prediction, and bidirectional prediction (referred to herein as minimum
prediction error) and compares the minimum prediction error), for example,
the variance of the macro-block being encoded (macro-block of the B-picture).
If, as a result of such comparison, the variance of the macro-block is smaller
than the minimum prediction error, the motion vector detector 32 sets the
intra-coding mode as the prediction mode, and outputs the set mode to the
VLC unit 36 and the motion compensator 42. If, on the other hand, the
minimum prediction error is smaller, the motion vector detector 32 sets the
prediction mode for which the minimum prediction error has been obtained,
and outputs the prediction mode thus set to the VLC unit 36 and the motion
compensator 42 along with the associated motion vector.
Upon receiving the prediction mode and the motion vector from the
motion vector detector 32, the motion compensator 42 may read out encoded
- and already locally decoded picture data stored in the frame memory 41 in
accordance with the prediction mode and the motion vector and may supply
the read-out data as a prediction picture to arithmetic units 33 and 40. The
arithmetic unit 33 also receives the same macro-block as the picture data read

out by the motion vector detector 32 from the frame memory 31 and calculates
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vector detector 32 sets t
arithmetic umt 33 may not perform the above-described processing, but
instead may directly output the macro-block read out from the frame memory
31 to the DCT unit 34. Also, in such situation, the arithmetic unit 40 may
perform in a similar manner.

The DCT unit 34 performs DCT processing on the output signal from
the arithmetic unit 33 so as to obtain DCT coefficients which are supplied to
a quantizer 35. The quantizer 35 sets a quantization step (quantization scale)
in accordance with the data storage quantity in a buffer 37 (data volume stored
in the buffer 37) received as a buffer feedback and quantizes the DCT
coefficients from the DCT unit 34 using the quantization step. The quantized
DCT coefficients (sometimes referred to herein as quantization coefficients)
are supplied to the VLC unit 36 along with the set quantization step.

The VLC unit 36 converts the quantization coefficients supplied from
the quantizer 35 into a variable length code, such a Huffman code, in
accordance with the quantization step supplied from the quantizer 35. The
resulting converted quantization coefficients are outputted to the buffer 37.
The VLC unit 36 also variable length encodes the quantization step from the
quantizer 35, prediction mode from the motion vector detector 32, and the
motion vector from the motion vector detector 32, and outputs the encoded
data to the buffer 37. It should be noted that the prediction mode is a mode

specifying which of the intra-coding, forward predictive coding , backward
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such, in the case of impending overflow of the buffer 37, the quantizer 35
increases the quantization step size so as to decrease the data volume of the
quantization coefficients. Conversely, in the case of impending underflow of
the buffer 37, the quantizer 35 decreases the quantization step size so as to
increase the data volume of the quantization coefficients. As is to be
appreciated, this procedure may prevent overflow and underflow of the buffer
37.

The quantization coefficients and the quantization step outputted by the
quantizer 35 are supplied not only to the VLC unit 36, but also to a
dequantizer 38 which dequantizes the quantization coefficients in accordance
with the quantization step so as to convert the same to DCT coefficients.
Such DCT coefficients are supplied to an IDCT (inverse DCT) unit 39 which
performs inverse DCT on the DCT coefficients. The obtained inverse DCTed
coefficients are supplied to the arithmetic umit 40,

The arithmetic unit 40 receives the inverse DCT coefficients from the

" IDCT unit 39 and data from the motion compensator 42 which are the same
as the prediction picture sent to the arithmetic unit 33. The arithmetic unit 40
sums the signal (prediction residuals) from the IDCT unit 39 to the prediction
picture from the motion compensator 42 to locally decode the original picture.
However, if the prediction mode indicates intra-coding, the output of the
IDCT unit 39 may be fed directly to the frame memory 41. The decoded
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‘coding, backward g,ep decoder, encoded data transmitted via a transmission path may be
received by a receiver (not shown) or encoded data recorded on a recording
medium may be reproduced by a reproducing device (not shown) and supplied
to a buffer 101 and stored thereat. An IVLC unit (inverse VLC unit) 102
reads out encoded data stored in the buffer 101 and variable length decodes
the same so as to separate the encoded data into a motion vector, prediction
mode, quantization step and quantization coefficients. Of these, the motion
vector and the prediction mode are supplied to a motion compensator 107,
while the quantization step and quantization coefficients are supplied to a
dequantizer 103. The dequantizer 103 dequantizes the quantization
coefficients in accordance with the quantization step so as to obtain DCT
coefficients which are supplied to an IDCT (inverse DCT) unit 104. The
IDCT unit 104 performs an inverse DCT operation on the received DCT
coefficients and supplies the resulting signal to an arithmetic umit 105. In
addition to the output of the IDCT unit 104, the arithmetic unit 105 also
receives an output from a motion compensator 107. That is, the motion
compensator 107 reads out a previously decoded picture stored in a frame

memory 106 in accordance with the prediction mode and the motion vector
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predictive coding, or bidirectionally predictive coding has been set.
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DCT coefficients. Such DCT coefficients are supplied tgo_ an |IDCT

(inverse DCT) unit @oredtinghe frame memory 106. The decoded picture stored in the frame
memory 106 may be used as a reference picture for subsequently decoded
pictures, and also may be read out and supplied to a display (not shown) so
as to be displayed thereon. However, if the decoded picture is a B-picture,
such B-picture is not stored in the frame memories 41 (Fig. 1) or 106 (Fig. 2)
in the encoding unit or decoder, since a B-picture is not used as a reference
picture in MPEG1 and MPEG2.

In MPEG, a variety of profiles and levels as well as a variety of tools
are defined in addition to the above-described MP@ML. An example of a
MPEG tool is scalability. More specifically, MPEG adopts a scalable
encoding system for coping with different picture sizes or different frame
sizes. In spatial scalability, if only a lower-layer bitstream is decoded, for
example, only a picture with a small picture size is obtained, whereas, if both
lower-layer and upper-layer bitstreams are decoded, a picture with a large
picture size is obtained.

Fig. 3 illustrates an encoding unit for providing spatial scalability. In
spatial scalability, the lower and upper layers are associated with picture
signals of a small picture size and those with a large picture size, respectively.
The upper-layer encoding unit 201 may receive an upper-layer picture for
encoding, whereas, the lower-layer encoding unit 202 may receive a picture

resulting from a thinning out process for reducing the number of pixels (hence
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to the prediction picture fromthe notion conpensator 42 to locally
decode the original picture. However, gi f the prediction node

I ndi cates intra-coding, the output of the | DCT unit 39 may be fed
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the same size as the upper-layer picture size {occasionally referred to herein
as an enlarged picture). This enlarged picture is supplied to the upper-layer
encoding unit 201. The upper-layer encoding unit 201 predictively encodes
an upper-layer picture in a manner similar to that of Fig. 1 so as to form and
output an upper-layer bitstream. The upper layer encoding unit 201 also uses
the enlarged picture received from the lower-layer encoding unit 202 as a
reference picture for executing predictive coding. The upper layer bitstream
and the lower layer bitstream are multiplexed to form encoded data which is
outputted.
Fig. 4 illustrates an example of the lower layer encodihg unit 202 of
Fig. 3. Such lower layer encoding unit 202 is similarly constructed to the
encoder of Fig, 1 except for an upsampling unit 211. Accordingly, in Fig. 4,
parts or components corresponding to those shown in Fig. 1 are depicted by
the same reference numerals. The upsampling unit 211 upsamples
(interpolates) a locally decoded lower-layer picture outputted by the
| arithmetic unit 40 so as to enlarge the picture to the same size as the upper
layer picture size and supplies the resultmg enlarged picture to the upper layer
encoding unit 201.
Fig. 5 illustrates an example of the upper layer encoding unit 201 of
Fig. 3. Such upper layer encoding unit 201 is similarly constructed to the
encoder of Fig. 1 except for weighing addition units 221, 222 and an

arithmetic unit 223. Accordingly, in Fig. 5, parts or components
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weight 61-Wx andrsuppligscthe atsultidgprodiiétatd the arithineeticnmit223.
outpyts from the weight eddition
circuits 221, 222 and outputs the resulting sum to the arithmetic units 33, 40
as a predicted picture. The weighing W used in the weighing addition unit
221 1is pre-set, as is the weighing (1-W) used in the weighing addition unit
222. The weighing W is supplied to the VLC unit 36 for variable length

- .encoding. The upper layer encoding unit 201 performs processing similar to

that of Fig. 1.

Thus the upper layer encoding unit 201 performs predictive encoding
using not only the upper layer picture, but also the enlarged picture from the
lower layer encoding unit 202, that is, a lower layer picture, as a reference
picture.

Fig. 6 illustrates an example of a decoder for implementing spatial
scalability. Output encoded data from the encoder of Fig. 3 is separated into
an upper layer bitstream and a lower layef bitstream which are supplied to an
upper layer decoding unit 231 and to a lower layer decoding unit 232,
respectively. The lower layer decoding unit 232 decodes the lower layer
bitstream as in Fig. 2 and outputs the resulting decoded picture of the lower
layer. In addition, the lower layer decoding unit 232 enlarges the lower layer
decoded picture to the same size as the upper layer picture to generate an
enlarged picture and supplies the same to the upper layer decoding unit 231,
The wpper layer decoding unit 231 similarly decodes the upper layer

103

I Cl ents

unit 104, the arithmetic unit 105 al so



7 fromthe IVLC unit 102 in a manner simlar to that of the notion
conpensat or 42 of Fig, 1 and supplies the read-out decoded picture
as a prediction picture to the arithnmetic unit 105. The arithnetic
unit 105 suns_ the sisgnal fromthe | DCT unit 104 (prediction

resi dual s) tc}”?ﬁ@mﬁ?edi ction picture fromthe notion ch’dwgﬁggt or
107 so as to decode the original picture. If the output of the | DCT
unit 104 is intra-coded, such output may be directly supplied to and

stored in the frame nmenory 106. The decodedi@icture stored in the frane
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pictures, and al smimineasliﬂiig.Qumm@,uh@hiépmmrde&mmﬁtgmbtieedthm) SO
as to be displayed thereon. However, if the decoded picture is a B-picture,
such B-picture is thebitstreanedsing thme:ﬂugadrpimmdmmshmﬁv(erilyer dgcasling omit (Fi g.
2) in the encoding unit or decoder, since a B-picture is not used as
a reference 232, asta ieferencenetayel and MPEG2. In MPEG, a ‘
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encodi ng system for coprng w ferent picture sizes or different Trame
2 except for an upsampling unit 241. Accordingly, in Fig. 7, parts or

components corresponding to those of Fig. 2 are depicted by the same
reference numerals. The upsampling unit 241 upsamples (interpolates) the
decoded lower layer picture outputted by the arithmetic unit 105 so as to
enlarge the lower layer picture to the same size as the upper layer picture size
and outputs the enlarged picture to the upper layer decoder 231.

Fig. 8 illustrates an example of the upper layer decoding unit 231 of
Fig. 6. The upper layer decoding unit 231 is similarly constructed to the
encoder of Fig. 2 except for weighing addition umits 251, 252 and an
arithmetic unit 253. Accordingly, in Fig. 7, parts or components
corresponding to those of Fig. 2 are depicted by the same reference numerals.
In addition to performing the processing explained with reference to Fig. 2,
the IVLC unit 102 extracts the weighing W from the encoded data and outputs
the extracted weighing W to the weighing addition units 251, 252. The
weighing addition unit 251 multiplies the prediction picture outputted by the
motion compensator 107 by the weighing W and outputs the resulting product
to the arithmetic unit 253. The arithmetic unit 253 also receives an output
from the weighing addition unit 252. Such output is obtained by miiltiplying
the enlarged picture supplied from the lower layer decoding unit 232 by the
weighing (1-W). The arithmetic unit 253 sums the outputs of the weighing
summing units 251, 252 and supplies the summed output as a prediction

picture to the arithmetic unit 105. Therefore, the arithmetic unit 253 uses the



sizes. In spatial scalability, if dnly a lower-layer bitstreamis decoded,

for exanple, only a picture with a small picture size is obtained,
whereas, if both | ower -1 ayer and upper-|ayer bitstreans are
decoded, a pi ciur i.th a large picture size is obt ail;}ﬁxg_n,

Fig. 3 illust rg)tﬁegg'légﬁsencodi ng unit for providing spatial scalabi ﬂ’?;l/n In

spatial scalability, the | ower and upper |ayers are associated wth picture
signals of a small picture size and those with a | arge picture size,
respectively. The upper-1layer encodi hy unit 201 nmy receive an
upper -1l ayer picture for encodi ng, whereas, the | ower-Iayer

encodi ng unit 202 nepperdayr\pictarepingd the enlarged picturecfrommtthe dowerdayer enkpdingng

out process for reducing the nunber of pixels (henge ) 98/ 10593
PCT/ gpg 7/ 03178 unit 23g2, that is, the lower lay%r pxcture,( as reference plcture\slzgor ecoding. 5
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| over - | ayer The motion vector for the chroma signals may be one-half as large as the

motion vector for the luminance signals.

In addition to the above-described MPEG system, a variety of
high-efficiency encoding systems have been standardized for moving pictures.
In ITU-T, for example, systems such as H.261 or H.263 have been tjrescribed
mainly as encoding systems for communication. Similar to the MPEG system,
these H.261 and H.263 systems basicaﬂy involve a combination of motion
compensation. prediction encoding and DCT encoding. Specifically, the
H.261 and H.263 systems may be basically similar in structure to the encoder
or the decoder of the MPEG system, although differences in the structure
thereof or in the details such as header information may exist.

In a picture synthesis system for constituting a picture by synthesizing
plural pictures, a so-called chroma key technique may be used. This
technique photographs an object in front of a background of a specified
uniform color, such as'blue, extracts an area other than the blue therefrom,
and synthesizes the extracted area to another picture. The signal specifying
the extracted area is termed a key signal.

Fig. 9 illustrates a method for synthesizing a picture where F1 is a
background picture and F2 is a foreground picture. The picture F2 is obtained
‘by photographing an object, herein a person, and extracting an area other than
this color. The chroma signal K1 specifies the extracted area. In the picture
synthesis system, the background picture F1 and the foreground picture F2 are
synthesized in accordance with the key signal K1 to generate a synthesized
picture F3. This synthesized picture is encoded, such as by a MPEG



picture in a manner simlar to that of Fig. 1 so as to formand output a
| oner -l ayer bitstream The |ower-|layer encoding unit 202 al so generates a
picture corresponding to the locally decoded |ower-layer picture enlarged

to the sane size as the upper-layer picture size (occasionall
referred to h¥PERHEsI3 as an enl arged picture). This enl ITEEWMEBure is
supplied to the upper-I|ayer encodi ng unit 201. The upper-I| ayer
encodi ng unit 201 predictively encodes an upper-layer picture in a
manner simlar to that of Fig. 1 so as to fggm and out put an

upper -1l ayer bitstream The upper |ayer encoding unit 201 al so uses

the enl arged pict yeshnigkes av@ftanspitfed.ne | ower -1 ayer encoding unit 202 as a
reference picture for éexecuting predictive coding. The upper |ayer '
bitstream and t Hﬁtﬁecsymhekmgchplchut FBrig emcoded andutranqmmdds tesciribedn
encoded data which is 4 illu gtrat es
an exanpl e of the ahqmmnhaixecn@ﬁled)dm@ndm synthesized picture F Is tgansmitt

| | di t. 202 t
encoder of Fig. 1 GpinTeapatih Sy A HE kel siEas K3 ey e oSt ey PR g

depi cted by orre%mg@%gggpggg@%@ ‘f’gff‘fgé’%ﬁ“&?géﬂr#s {uid hangng

upsanpl es (&rly BPBUcH d ¥1!tREky dERORERCHErFMA onl th PécelVifig bide.
out putted by the arithnmetic unit 40 so as to enlarge the prcture to

the sanme size as the up(pmglderamemoaaquhlthépwmreslPZleFZaddﬂiqdrdylwglaIMI
resulting enlarged picture to the per | ayer encodi ng upjt 201.

Fig. 5 illustrat esaranepaxaiﬂplenchtd ﬂngpﬁ@lnngamctemb@nﬁgnammnbmﬁe

Fig. 3. Such upper er encodi ng .uni.t |mI nstructed t.0o the
encoder of Fig. 1 %‘xé Ny mrgﬂanﬂ d&1 tlbon °2 DEECEYING, §ide

arithmetic unit 22 pfQtdiHidhitpldkel'ddta & deg&ié a.e%sp%emmesms and
produce the pictures F1, F2 or the key signal K1. The decoded results of the

pictures F1, F2 or the key signal K1 may be synthesized so as to generate tfxe
synthesized picture F3. In such case, the receiving side may perform picture
re-editing or re-synthesis such that the foreground F2 is kept intact and only
the background F1 1s changed.

Therefore, the synthesized picture F3 is made up of the pictures F1 and
F2. In a similar manner, any picture may be thought of as being made up of
plural pictures or objects. If units that go to make up a picture are termed
video objects (VOs), an operation for standardizing a VO based encoding
system is underway in ISO-IEC/ITC1/SC29/WG11 as MPEG 4. However, at
present, a method for efficiently encoding a VO or encoding key signals has
not yet been established and is in a pending state. In any event, although
MPEG 4 prescribes the function of scalability, there has not been proposed a
specified technique for realization of scalability for a VO in which the
position and size thereof change with time. As an example, if the VO is a
person approaching from a distant place, the posiﬁon and the size of the VO

change with time. Therefore, if a picture of a lower layer is used as a
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corresponding to those of Fig. 1 are denoted by the sane reference

nuner al s. diiRexei ghing addition unit 221 nultiplies a broki7gn
_ w09 /Eﬁ% : ﬁm
pi cture outputted by the notion conpensator 42 by a mé’.eg t ngd

outputs the resulting signal to the arithnmetic unit 223. The

wei ghing addition unit 222 multiplies the enl arged picture supplied
fromthe |lower |ayer encoding unit 202 with B wei ght (1-W and
supplies the resulting product to the arithnetic unit 223. The

ari thmetic unit 223eference pictire incpiedistive angnding of thaupper laysrpigtureditimayobe
circuits 221, 222 and outputs . the resulting sumto the, arit tic upits 33,
40 as a pr edicesssay fo elagdydhe fﬂ‘i’é“’ﬁ/@f’ﬂ%%%?% 8 PIGRrE 9 %ﬁ#@ﬁ}' cr

ddi ti - o1 i ~set ; b ] i
el hi g addi i on R fe Jower BYS pidhue 854 b fetFrok B Ol oMEF i ¢
unit 36 for vari abhﬁmhwms dscalabiliﬁlr,‘ﬂﬁ%ﬂ&ﬂoﬁ?@ré‘ﬂ&ﬁha‘c?ﬁlﬁfocﬁﬁfﬁﬂilﬂ%ﬁmt
201 perfornms processifg S|mﬁ ar to that of Fig. 1. Thus

the upper |ayer enqge kot Redessifily difdctly applicable d that fo2 atRipaRadre-block of théiSi Ng
not only the upper l'ayer picture,” but also the enlarged picture fromthe

| ower | ayer encodi rigwerlayer202, that is, a |lower |ayer picture, as a
reference 1t is therefore an object of the present invention to provide a technique
which enables VO-based encoding to be easily achieved.
Disclosure of the Invention
In accordance with an aspect of the present invention, a picture
encoding device is provided which includes enlarging/contracting means for
enlarging or contracting a second picture based on the difference in resolution
between first and second pictures (such as a resolution converter 24 shown in
Fig. 15), first picture encoding means for predictive coding the first picture
using an outpﬁt of the enlarging/contracting means as a reference picture (such
as an upper iayer encoding unit 23 shown in Fig. 15), second picture encoding
means for encoding the second picture (such as a lower layer encoding unit
25), position setting means for setting the positions of the first picture and the
second picture in a pre-set absolute coordinate system and outputting first or
second position information on the position of the first or second picture,
respectively (such as a picture layering unit 21 shown in Fig. 15), and
multiplexing means for multiplexing outputs of the first picture encoding
~ means, second pictureenooding means, and the position setting means (such
as a multiplexer 26 shown in Fig. 15). The first picture encoding means
recognizes the position of the first picture based on the first position

information and converts the second position information in response to an

enlarging ratio or a contracting ratio by which the enlarging/contracting means



picture. _ Fig. 6 illustrates an exanple of a decoder for
i npl ementing spati al scalability. Qutput encoded data fromthe
encoder of Fig. 3 is separated into an upper |layer bitstreamand a

| ower | ayer bjtstream which are supplied to an upper odi n
unit 231 and M@ %MW¥er | ayer decoding unit 232, resp@ﬁ?ﬁ% Theg

| ower | ayer decoding unit 232 decodes the |ower |ayer bi t stream as
in Fig. 2 and outputs the resulting decoded picture of the |ower
| ayer. In addition, the |ower |ayer decoding4unit 232 enlarges the |ower

| ayer decoded picture to the sane size as the upper |ayer picture to
generate an henbilafped d?i cohtiaGted ik SedoRd ipictuteh eThe first picttfecencpding
| ayer decodi ng unit 231. The upper |ayer decoding unit 231 simlarly

decodes the upper megmyralso recognizéthie$o4ition Sorresponding to the results of conversion
PCT/ JP97/ 03178

bitstream as in Fagthe positigvefithe ,refpmc%pwe iy grder M&wre&w%ﬁv‘zsqdiﬁ&c odes
232 as a 1ot erence.pi otlaapcordince Wit smofher afget oF e RGP IEHGH BRI, 'O

the lower |ayer de&?cq)idﬂ% un(iegﬁc%BZ for heencoding is provided which includes
| enlarginglcontrécﬁng means for enlarging or contracting a second picture
based on the difference in resolution between first and second pictures (such
as the resolution converter 24 shown in Fig. 15), first picture encoding means
for predictive coding the first picture using an output of the
enlarging/contracting means as a reference picture (such as the upper layer
encodixig unit 23 shown in Fig. 15), second picture encoding means for
encoding the second picture (such as the lower layer encoding unit 25),
position setting means for setting the positions of the first picture and the
second picture in a pre-set absolute coordinate system and outputting first or
second position information on the position of the first or second picture,
respectively (such as the picture layering umit 21 shown in Fig. 15), and
multiplexing means for multiplexing outputs of the first picture encoding
means, second picture encoding means, and the position setting means (such
as the multipiexer 26 shown in Fig. 15). The first j)icture encoding means 1s
caused to recognize the position of the first picture based on the first position
information and to convert the second position information in response to an
enlarging ratio or a contracting ratio by which the enlarging/contracting means
has enlarged or contracted the second picture. The first picture encoding

means recognizes the position corresponding to the results of conversion as

the position of the reference picture in order to perform predictive coding.

In accordance with the above picture encoding device and a picture

encoding method, the enlarging/contracting means enlarges or contracts the



| ower |ayer decoding unit 232 is simlarly constructed to the decoder of
Fig. 2 except for.an upsanpling unit 241. Accordingly, in Fig. 7,
parts or conmponents corresponding to those of Fig. 2 are depicted by
t he sane ference nunerals. The upsanpling unit 241
(interpolates)wrt’%lgm!?drs decoded | ower | ayer picture output?gﬁiﬁyb?ﬁ%
arithnetic unit 105 so as to enl arge the |l ower |ayer picture to the
sanme size as the upper |ayer picture size and outputs the enlarged
picture to the upper |ayer decoder 231. 15 . Fig. 8 illustrates an
exanpl e of the upper |ayer decoding unit 231 of Fig. 6. The upper

| ayer decodi ng unidec@fd picturei basédhon yhe differencetin desajutisnebetween thefitssdod of
Fig. 2 except for weighing addition units 251, 252 and an _ . arifhnetic
uni t 253. Accor di %§08d picRirgs, whilg the,first picgire gneqsing means predictively epeades ndi ng

to those of Fig. 2,ar epi.cted.by the. s ef erence, nuner.al s, In
addition to perforWnérsgﬁgtWFo'Pé’gm&u@Pg@ tﬁf&f 15*?5{‘:8?&?8%“'?@%?59? 2,
the VLC unit 102 . L QRL: . W@% t puts
the extracted wei gﬁ?%l%ﬂ%?lgh{}ge%%ﬁpﬁ%%@éﬁﬁégﬁsﬁ t's iﬁi&%g){qﬂ éjrﬁg#

wei ghing addi tion pighire 4Rd tHe'sdcoRd pRturkift apreciet hbsolutl icobrdiat® ssbethtagd by

t he noti on conpensator 107 by the wei ghing Wand outputs the

resul ting product outputs thetfirstgosition irtfommedtion on thetse@ind. positien infotrhatiomi an thai t
253 al so receives an_out put fromthe wei %hi ng addition unit 252.

Such output is obtposifica Q%yl_wrﬁnswrppsqndgﬂcmre, respacheelyn The &t pitere aneodingpl i ed
B e L e
251, 252 and | j edi etd on '

g G202 o, SUP okl MR B B RAGEOh S ion esponBhE 6 1 ©

enlarging ratio or a contracting ratio by which the enlarging/contracting means

has enlarged or contracted the second picture. The first picture encoding
means recognizes the position corresponding to the results of conversion as
the position of the reference picture in order to perform predictive coding.
In accordance with another aspect of the present invention, a pictufe
decoding device is provided which includes second picture decoding means
for decoding a second picture (such as a lower layer decoding unit 95),
enlarging/contracting means for enlarging/contracting the second picture
decoded by the second picture decoding means based on the difference in
resolution between first and second pictures (such as a resolution converter 94
shown in Fig. 29), and first picture decoding means for decoding the first
picture using an output of the enlarging/contracting means as a reference
picture (such as an upper layer decoding unit 93 shown in Fig. 29). The
encoded data includes first or second position information on the position of
the first and second picture, respectively, in a pre-set absolute coordinate
system. The first picture decoding means recognizes the position of the first
picture based on the first position information and converts the second

position information in response to an enlarging ratio or a contracting ratio by
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upper layer picture and the enlarged picture fromthe |ower |ayer encoding
unit 232, that is, the lower |ayer picture, as reference pictures, for

decodi ng. WogB/108%3 processing is performed on both | un nBEERINMHa s
and chroma signals. The notion vector for the chroma signals nay be
one-half as large as the notion vector for the | um nance signals.

In addition to the above-descri bed MPEG systgm a variety of
hi gh-effici ency encodi ng systens have been standardi zed for noving

pi ctures. ! %Hi%%ae{n%nﬁé&ﬁ&bﬁnoﬁ MéAMHIR eRlaFedoot conicte@heldeddidi Nave

been prescribed as encodi ng systens Tor comruni cati on.
Simlar to the MPE@ictufed, efhe first pictine decodintbineans! aldo2fedognizésete pesiticnl | y
I nvol ve a conbi nation of notion conpensati on prediction encodi ng and
DCT encodi ng. Specichitespinding tethe results of codversion 4 the position efitherrafetsace
basically simlar in structure to t‘i;e encoder or the decoder.of the
MPEG system al t hoUf{uRs; infosderie dgcq Q‘ﬁgrﬁtpi“iﬁeure thereof or in the
details such as header h?‘Forrration may . exi.st .

i ‘IR"en

synthesis systemfor co B‘ i 8?‘%9?‘8‘%9"?%%@%99?‘%" Ian ﬁsﬁ‘!‘ygltfuﬁ{ :I
pictures, a so-callfdahho dBedtfig HGEIE of e HRY pRfurkdShtodiAf nieans (such as a

monitor 74 shown in Fig. 27).

In accordance with another aspect of the present invention, a picture
decoding device is provided which includes second picture decoding means
for decoding a second picture (such as a lower layer decoding unit 95 shown
in Fig. 29), enlarging/contracting means for enlarging/contracting the second
picture decoded by the second picture decoding means based on the difference
in resolution between first and second pictures (such as a resolution converter
94 shown in Fig. 29), and first picture decoding means for decoding the first
picture using an output of the enlarging/contracting means as a reference
picture (such as an upper layer decoding unit 93). The encoded data includes
first and second position information on the position of the first and the
second picture, respectively, in a pre-set absolute coordinate system. The first
picture decoding means is caused to recognize the position of the first picture
based on the first position information and to cbnvert the second position
information in response to an enlarging ratio or a contracting ratio by which

- the enlarging/contracting means has enlarged or contracted the second picture.
The first picture encoding means recognizes the 'ppsition corresponding to the
results of conversion as the position of the reference picture in order to decode
the first picture.

In accordance with the above picture decoding device and a picture

decoding method, the enlarging/contracting means enlarges or contracts the



t echni que photographs an object in front of a background of a specified
uni form color, such as blue, extracts an area other than the bl ue
t herefrom and synt hesi zes the extracted area to another picture.

The signal spegjfyvin the extracted area is terned a ' :
Fig. 9 illust rgﬂ?é“%g?‘ret hod for synthesizing a picture mhereli’?i"%g@%
background picture and F2 is a foreground picture. The picture F2 is

obt ai ned by phot ographi ng an object, herein a person, and
extracting an area other than- this coltr. The chroma signal Kl
specifies the extracted area. In the picture synt hesis system the

background picture Hecomtbipichee fiecodgd bynbe pécond picti? decading means based lvashe ed

i n accordance with the key signal KL to generate a synthesized

picture F3. This syrdiffiemineedngesolution between db@@,rstswlﬁw&gn%yimEdhe first

%??Légfgg 178 picture decoding means decodes the first picture using an,output of the

| enlarging/contracting means as a reference picture. If the encoded data

includes the first position information or the second position information on
the position of the first picture and on the position of the second picture,
respectiveiy, in a pre-set absolute coordinate system, the first picture decoding
means recognizes the position of the first picture, based on the first position
information, and converts the second position information responsive to an
enlarging ratio or a contracting ratio by which the enlarging/contracting means
has enlarged or contracted the second picture. The first picture decoding
means recognizes the position corresponding to the results of conversion as
the position of the reference picture, in order to decode the first picture.

In accordance with another aspect of the present invention, a recording
medium is provided which has recorded thereon encoded data including first
data obtained on predictive encoding a first picture using, as a reference
picture, the enlarged or contracted results obtained on enlarging or contracting
a second picture based on the difference in resolution between the first and
'second pictures, second data obtained on encoding the second picture, and
first position information or second position information obtained on setting
the positions of the first and second pictures in a pre-set absolute coordinate
system. The first data is obtained on recognizing the position of the first
picture based on the first position information, converting the second position
information in response to the enlarging ratio or contracting ratio by which the
second picture has been enlarged or contracted, and on recognizing the
position corresponding to the reéults of conversion as the position of the

reference picture in order to perform predictive coding,



techni que, and transmtted. I f the synthesized picture F3 is

encoded and transmtted as descri bed above, only the encoded data on
the synthesized picture F3 is transmtted, so that the information
such as the ke SI naI KL may be lost. As such, picture re-edjting
or re-synt he Y%/ keep| ng the foreground F2 intact and chsﬁ’ffr"ﬁg"’?‘%

only the background FI becones difficult to performon the receiving side.
Consi der a nmethod in which the pictures F1, F2 and the key signals Kl
are separately encoded and the resulting respgctive bitstreans are

mul ti pl exed as shown, for exanple, in Fig. 10. In such case, the
receiving side damucterdhmoeowith arother dspedtofehe pretent irvedtiondemethed
respective bitstreanms and produce the pictures Fl, F2 or the key

signal Kl. The decoftedecordingtencoded: dnta is provideg iwheaeinsthe encededodata hmludpy
signal K1 may be sypthes ed s enera thes

pi gture F3. I>/n suc%ﬁ'@h IZ M@%@@%?qﬁéﬂ'mﬁ%&lﬁsé& crence
re-editing or re-synthesi ch hat r nd
onil y the back§ E-a%ﬂae #arsv;& 6&3&5 RLR'oBillied'on énfagE 7B og cGhEnd
synthesized picture Fé dndl iR ' ittes ﬂéE‘r‘ﬁBé:éohﬁiBﬂ between thE first!dhd?

sim | ar manner, any pI Erurke may oug t 0 el ng m

plural pictures or SEbfid ‘photurkes, séabﬁcsdithaibtme&@u Bidcingthe seéeid pictuaé, and
termed vi deo obj eCts (V@) an operation for standardizing a VO
based encodi ng first pqsnmnnfmmmmaromycond poSiohHafodmati prsoM8ingdonisettingVPEG
4. However, at present, a methaod for efficiently e ng a YO or

encodi ng key si gnal theipasitions of the fust. a}’étse%@i’le@{f‘ét}m%ﬁe%%dd‘“? ¢qprdinate

Funct i on_of scal aby Pagh- cFhes 5 385 oominet g s 58 Hosttsh e fry
technique for realigg eo?as‘%ﬁoﬁ%m*dsfﬁbnflﬂﬁrﬁau\@ obhtifid i REcand position

position and size t ange wth tine. As an exanple, 1 f the a
information in response to the enlarging ratio or contracting ratio by whxch the

second picture has been enlarged or contracted and on recognizing the
position corresponding to the results of conversion as the position of the
reference picture in order to perform predictife coding.

In accordance with another aspects of the present invention, a picture
encoding device is provided which includes ehlarging/contracting means for
enlarging or contracting a second picture based bn the difference in resolution
between first and second pictures (such as the i‘esolution converter 24 shown
in Fig. 15), first picture encoding means for predictive coding the first picture
using an output of the enlarging/contracting meéns as a reference pict;lre (such
as the upper layer encoding unit 23 shown in Fig. 15), second picture
encoding means for encoding the second picture (such as the lower layer
encoding unit 25 shown in Fig. 15), position setting means for setting the
positions of the first picture and the second picture in a pre-set absolute
coordinate system and outputting the first position information or the second
position information on the position of the first or second picture, respectively
(such as a picture layering unit 21 shown in Fig. 15), and multiplexing means



per son approaching froma distant place, the position and the size of the
VO change with tine. Therefore, if a picture of a |lower |ayer is
use? as ? WD 98/ 10593

PCT/ JP97/ 0317

reference pic?ﬁ?gmyﬁ&bredictive encodi ng of the upper |ayer 6%??5?%?r?t may
be necessary to clarify the relative position between the picture of
the upper |ayer and the |l ower |ayer picture used as a reference
picture. On the other hand, in usi ng V%ased scal ability, the
condition for a skip macro-block of the |ower | ayer is not
necessarily direct| formpltiptenihg ottputsofithé first pictinerenceding nteans; iseetndipicture

| ower |ayer. . It is therefore an gbject of the present

i nvention to provi deneoding meansyand the positign settieg meprss(sueh. #5e MUHBISAFTRP t o
be easily achi eved.

I nve nE i on . showniinFig d3).qhe posifion s%ﬂ“&?&é&?us%? h{%s X E‘S*pg'fg é’hp'ee first
i nvention, a pict i i ce i i Cob
enl ar g ngi cont  act | RGO e EARE SR plsikon YR RAcllR fichutc T 4 et

picture based on thgpdhfutetEstammate sysRRPWill beRoincident with a pre-set position. The
| first picture encoding means recognizes the position of the first picture based

on the first position information and also recognizes the pre-set position as the
position of the reference picture in order to perform predictive coding.

In accordance with another aspect of the present invention, a picture
encoding device for performing picture encoding is provided which includes
enlarging/contracting means for enlarging or contracting a second picture
based on the difference in resolution between first and second pictures (such
as the resolutim converter 24 shown in Fig. 15), first picture encoding means
for predictive coding of the first picture using an output of the
enlarging/contracting means as a reference picture (such as the upper layer
encoding unit 23 shown in Fig. 15), second picture enceding means for
encoding the second picture (such as the lower layer encoding unit 25 shown
in Fig. 15), position setting means for setting the positions of the first picture
and the second picture in a pre-set absolute coordinate system and outputting
first position information or second position information on the position of the
first or second picture, respectively (such as a picture layering unit 21 shown
in Fig. 15), and multiplexing means for multiplexing outputs of the first
picture encoding means, second picture encoding means, and the position
setting means (such as the multiplexer 26 shown in Fig. 15). The position
setting means causes the positions of the first and second pictures to be set so
that the position of the reference picture in a pre-set absolute coordinate

system will be coincident with the pre-set position. The first picture encoding



between first and second pictures (such as a resolution converter 24 shown

I n Fig. 15), first picture encoding neans for predictive coding the
first picture usi ng an out put of the enlarging/contracting nmeans as
a reference pjGt such -~ as an upper |ayer encodi ng g hown
in Fig. 15),R?§3§h§m£icture encodi ng means for encoding i?agﬁcond
picture (such as a | ower |ayer encodi ng unit 25), position setting
nmeans for setting the positions of the first picture and the second

picture in a pre-set absolute coordinate sys?em and outputting first or
second position information on the position of the first or second picture,
respectively (such means may tecognizeyks postiomof the firstrpiesuré as thegposition, of hel

mul ti pl exi ng neans for nultiplexing outputs of the first picture epcogding

means, second pi ct uefsrence pighie;bassdon the fiast pesitign informationand tegecpgaize the ,ch
as a multiplexer 26 shown in Fig., 15)..Th I rs i cture encodin ns
recogni zes the posiRTEHAt BpsIEpRa MJSB}%&?ER@EBQE@E‘%H‘%"PPF ‘%8ﬁ%n
i nformati on and converts the.second position information in response to an
enlarging ratio or pé'e(i‘SﬁY%%fdl"?ﬁj rati o by which the enlarging/contracting

means WO 98/ 1059 d with the above picture encoding device and picture
PCT/ JP97/ 03178 In accordance w P g deviz e p

enl arged or contr acéirédingenéthed)the phlatging/confturting nmeanyenlarges oe candriictsthe has

second picture based on the difference in resolution between the first and
second pictures, while the first picture encoding means predictively encodes
the first picture using an output of the enlarging/contracting means as a
reference picture. The position setting means sets the positions of the first
picture and the second picture in a pre-set absolute coordinate system and
outputs the first position information or the second position information on the
position of the first or second picture, respectively. The position setting
means sets the positions of the first and second pictures so that the position of
the reference picture in the pre-set absolute coordinate system will be
coincident with a pre-set position. The first picture encoding means
recognizes the position of the first picture based on the first position
information and recognizes the pre-set position as the position of the reference
picture in order to perform predictive coding.

In accordarice with another aspect of the present invention, a picture
decoding device for decoding encoded data is provided which includes second
picture decoding means for decoding a second picture (such as an upper layer
decoding unit 93 shown in Fig. 29), enlarging/contracting means for
enlarging/contracting the second picture decoded by the second picture
decoding means based on the difference in resolution between the first and
second pictures (such as the resolution converter 94 shown in Fig. 29), and

first picture decoding means for decoding the first picture using an output of



means al so recogni zes the position corresponding to the results of

conver si on as the position of the reference picture in order to
perform predi ctive coding. I n accordance w th anot her aspect
of the present_invention, a picture encodi ng device far_encoding is
provi ded whi chWVOréittrdds enl argi ng/ contracti ng neans f éﬂ?@pﬁfng or
contracting a second picture based on the difference in resol ution
bet ween first and second pictures (such as the resolution converter
24 shown in Fig. 15), first picture encodi ng peans for predictive

coding the first picture using an output of the

enl ar gi ng/ contr act i rige eagingAcontractirigementsaas referérve pictare (sechidsea lopee layeny er
encodi ng unit 23 shown in Fig. 15), second picture encodi ng neans for

encodi ng the second dscoding uni¢ 95 shovasintFig. 2wdihe engadeddlatzoichndes fiist podtion

position setting nmeang for setting the posjtions of the first pigture and
the °  second it %@ﬂoaysfjsmt@ma pasitign 9§§1eé'°pf§rameme
el <1 %or  Cavony 9 e ot B o Sond Bkl G RarER s’
| ayering unit 21 sh ¥diﬁ1 ' x iﬂnﬂ.y | | _

mul ti pl exi ng out put ?Mg t té;k}%terr%?ﬂ &hﬁﬁﬂlg%ptg}]ugg | ngé&%%%eﬁgﬁﬁg%nsgt

pi cture encodi ng mmoluﬁ%oim@t@@mms Bédn Jefl o LR dottident with a prSset he
mul tipl exer 26 shown in Fig. 15). The f

irst picture encoding nmeans is
caused to recogni ze padsitionoJhe ifiest pizture decoddingsheans céaogrizbathe position lof the first
position i nformati on and to_convert the second position information
in response to an Ppicture bafed on thefirstpasition infarmasion end racagniges the prsypodition

t he enl argi ng/ contractj ng neans has. enl ar ge r.contracted the
second picture. The qsit*‘%g%ﬂ?“&? af thegrfershicr, gicture in g"f?ég‘hge‘%"as fStricyre.

i position corresponding t h 0 IS4 . tPe i £ on
of the reference pi cture@";htr‘l3 g?%\gefﬁéégﬁrgeﬁl?%rﬂm rdg{glegtllﬂé)é 'E‘Slé‘ud%g? d?gplgp%}

I'n accordance w th tdisplapiaydebbdihg fesutd 6Dthe T stsiviuteedetoding meadk (Guth as the

.encodi ng net hod, the enlarging/contracting neans enl arges or contracts the
' monitor 74 shown in Fig. 27).

In accordance with another aspect of the present invention, a picture
decoding device is provided which includes second picture decoding means
for decoding a second picture (such as the upper layer decoding unit 93 shown
in Fig. 29), enlarging/contracting means for enlarging/contracting the second
picture decoded by the second picture decoding means based on the difference
in resolution between first and second pictures (such as the resolution
converter 94 shown in Fig. 29), and first picture decoding means for decoding
the first picture using an output of the enlarging/contracting means as a
reference picture (such as the lower layer decoder unit 95 shown in Fig. 29).
The encoded data includes first position information or second position
information on the position of the first picture or the position of the second
picture in a pre-set absolute coordinate system in which the position of the
reference picture in the pre-set coordinate system has been set so as to
coincide with a pre-set position. The first picture decoding means is caused

to recognize the position of the first picture based on the first position
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second picture based on the difference in resolution between the first and

second pi ctur%fq?glv\hl le the first picture encodi ng nmeans predﬁ&%ﬂﬁwn

encodes 19998 st pi cture using an output of the

enl argi ng/ contracting nmeans as a reference picture. The position
setting neans sets the positions of the first pi cture and the second
picture in a pre-set absolute coordinate syseem and outputs the first

position information or the second position information on the

position of the firinforpatidncaddtadretiognize the Jwestt pesition ahdhd ipositioni oft thee
encodi ng means recogni zes the position of the first picture, based on
the first position referencd pitwirernorder todegodothedirstpietre. second positi on

T S v 5 R A e S S
1 Secend L. ol o, G GRORH v T S FBBAA o
of the reference pi Eéc%ﬁ gid?m‘érdé%dédcb fs@édﬂ&éﬁi%&&édéﬂingﬁﬂégﬁ giased on the

I n accordance with another aspect of “the present I nventi cture

oD £ e gt T vl LS g
enl ar gi ng/ cont r act i data mehudes therfirstipositign infoxmation s thesgcond pesibominfpimatione
' on the position of the first picture or on the position of the second picture,
respectively, in a pre-set absolute coordinate system, in which the position of
the reference picture in the pre-set absolute coordinate system has been set so
as to be coincident with a pre-set position, the first picture decoding means
recognizes the position of the first picture, based on the first position
information, and recognizes the pre-position as the position of the reference
picture, in order to decode the first picture.

In accordance with another aspect of the present invention, a recording
medium is provided which has recorded thereon encoded data including first
data obtained on predictive encoding a first picture using, as a reference
picture, enlarged or contracted results obtained on enlarging or contracting a
second picture based on the difference in resolution between the first and
second pictures, second data obtained on encoding the second picture, and
first position information or second position information obtained on setting
the positions of the first and second pictures in a pre-set absolute coordinate
system. The first position information and the second information having
been set so that the position of the reference picture in the pre-set coordinate
system will be coincident with a pre-set position.

In accordance with another aspect of the present invention, a recording

method is provided for recording encoding data in which the encoded data



decoded by the second picture decodi ng neans based on the difference in
resol ution betmeen first and second pictures (such as a resol ution
converter shown in Fig. 29), and first picture decoding neans for
decodi ng the f pi cture using an output of the

enl ar gi ng/cont‘b’éﬁfﬁ&a nmeans as a reference pi cture (sugﬁrgg”éoﬁ"ﬁpper

| ayer decoding unit 93 shown in Fig. 29). The encoded data incl udes
first or second position information on the position of the first and
second picture, respectively, in a pre-set ab2l ute coordi nate

system The first picture decoding means recognizes the Eosition of the

first pi ct ur e ihclades finst ddte obtained quopriedictive endodinga tahpmem@h\geaa&
t he second p05| tion information jn response to, an enlarg g] rati o or
a contracting rati o mference pictuygp epdargest on contracted results obtained on enlarging or

PCT/ JP97/ 03178
whi ch the enl ar gi ng/OBRAGtNgA;seepndpicture based g the %W&%WP%PE&CWQEOM

picture. The first I%%E% 8&@1 B8 AR5 a%mgﬂ@aﬁseﬁ&ﬁu%gmetg

corresponding to the resu onverS|on as oSition o te 3eM nce
picture in order to &ﬁ\%dﬁldﬁk@t llidsfu'i)h ifofrhation: or second position inforth#tighsbtgined

pi cture decodi ng deV|ce may | ncl ude a display fo di spl ayi ng

decoding results of déneetting the posictions of thedirst angl seem&pn@ﬂmmneuspm-set absolute
coordinate system. The first position information and the second position
information having been set so that the position of the reference picture in the
pre-set absolute coordinate system will be coincident with a pre-set position.

In accordance with another aspect of the present invention, a picture
encoding device is provided which includes first predictive coding means for
predictive coding a picture (such as the lower layer encoding unit 25 shown
in Fig. 15), local decoding means for locally decoding the results of predictive
coding by the first predictive coding means (such as the lower layer encoding
unit 25), second predictive coding means for predictive coding the picture
using a locally decoded picture outputted by the local decoding means as a
reference picture (such as the upper layer encoding unit 23 shown in Fig. 15),
and multiplexing means for multiplexing the results of predictive coding by
the first and second predictive coding means with only the motion vector used
by the first predictive coding means in performing predictive coding (such as
the multiplexer 26 shown in Fig. 15).

In accordance with another aspect of the present invention, a picture
encoding method is provided which includes predictive coding a picture for
outputting first encoded data, locally decoding the first encoded data,
predictive coding the picture using a locally decoded picture obtained as a
result of local decoding to output second encoded data, and multiplexing the

first encoded data and the second encoded data only with the motion vector



moni tor 74 shown in Fig. 27). I n accordance with anot her

aspect of the present invention, a picture decodi ng device is
provi ded which includes second picture decodi ng neans for decoding a
second picture (such as a |lower |ayer decoding unit 95 shown In Fig.

29), enl ar gi MPIBacti ng neans for enl arging/ contracting FHEVSROERY

pi cture decoded by the second picture decodi ng neans based on the

di fference in resolution between first and second pictures (such as
a resol ution converter 94 shown in Fimg 29), and first picture
decodi ng neans for decoding the first ~ pi cture using an output of the

enl ar gi ng/ cont r act gl fop dBfinifig the Riseemsoded data. pi cture (such as an upper
| ayer decodi ng unit 93). The encoded data includes first and second

position information onlt aecqrdemicei with dhie abevef pictire zncoding device and qictured
picture, respectively, in a pre-set absol ute coordi nate systerp The fé«{ st
pi cture decodi ng meageding @ pisture isoppedistively en t1p SitRut firstencod

i ct b d t fi t I tJ | pf ti t t.th

Second position - dats, the first encoresh fata is iogplly, deeodsd and the pictyie s predichiyely. -
tracti ti lich.: ' ' -

onl ar ged or cont r adhedivgibing, g4 g efsieF PIGAER. £UCERRHEE BibofE B on

encodi ng means recqguy S0 BRPut 42Bnd LhdoAe@ARE! The'fitst 44 second encb@éd!! t s

of conversion as the position of the reference picture in order to decode

the first picture. dataare multiplexed using onbycthe daotion wectdr uséxbforlobtainipg dieufinst
decodi ng device and a picture decodi ng net hod, the
enl argi ng/ contract ien a.enl arges or contracts the

In accordance with another aspect of the present invention, a picture
decoding device for decoding encoded data is provided which includes
separating means for separating first and second data from the encoded data
(such as a demultiplexer 91 shown in Fig. 29), first decoding means for
decoding the first data (such as the lower layer decoding unit 95 shown in Fig.
29), and second decoding means for decoding the second data using an output
of the first decoding means as a reference picture (such as the upper layer
decoding unit 93 shown in Fig. 29). The encoded data includes only the
motion vector used in predictive coding the first data. The second decoding
means decodes the second data in accordance with the motion vector used in
prediétive coding the first data.

In accordance with another aspect of the present invention, a picture
decoding device for decoding encoded data is provided which includes
separating means for separating first and second data from the encoded data
(such as the demultiplexer 91 shown in Fig. 29), first decoding means for
decoding the first data (such as the lower layer decoding unit 95 shown in Fig.
29), and second decoding means for decoding the second data using an output
of the first decoding means as a reference picture (such as the upper layer

decoding unit 93 shown in Fig. 29). If the encoded data includes only the
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second picture decoded by the second picture decodi ng neans based on the
difference in | on between the first and second pictur ’;h@3 ! St
pi cture decodfﬁgsﬁg§%g decodes the first picture using an ou?%ﬁ% 0 { e
enl argi ng/ contracting neans as a reference picture. If the encoded data
includes the first position information or the second position information
on the position of the first picture Znd on the position of the
second picture, . respectively, in a pre-set absolute coordinate
system the first pinetioreveptooiicddn predictive godingsthe dissiglata; dbe seeong dstading) of
the first picture, based .on the first, positio . i nf or mat.i Qn, and
converts the second TRANSS Aise 9 degedchihe seconst dat in peposdance with theptian; ng

ratio or a contracti rati kch tk I i ng/ contracting neans

has enl arged or cont&%@f@#f’ﬂ%‘ﬁ@gﬁeﬂ?@ﬁgﬁg%@ﬂ rst pict u?e decodi ng
nmeans recogni zes the posiyti &RiR ' r : . ‘S as
t he po_sitign of the rgf elrlﬁer?geebrgiﬁgc%ur e, Qﬂ%’&g?%éépfct'ﬂgea%é%%%étcﬁgw??@geﬁléﬂuw

picture. decodihp meth&d, dbe fiestvddcbdingahéuels RoOdtthe firktdatd 268 e
I nvention, a recording medi an i s provided which has recorded

t her eon encoded dat accond degodipgimeans decodes the stgond dite asingdneoutput off et first
encoding a first piciurg using, as a reference icture, the
enlarged or contract Wens a5 BIGETRNge PICIWIS Af@FﬁQCQﬂeﬁébFﬂmﬁk‘QFshﬁnly the

nd o P ona. e weetorser 1 PRGNS o St el S o ccadiie
pi cture, and a-néahg bcddPStht SQnk Haty iﬁ%&&‘aaﬁ’c{e witly El?:qnﬁ@&# {dctdt used in
: the of the

I nformati on obtained on setting positions I rst and

second pictures in Ppredicieedodiiche firet dagnr di nat e system The first
data is obtained on recocﬂ;gizin the position of the first ] picture
based on the first posit lmacco e(mtﬁamﬂm@np@tofthgptehmtsemmn,pmmcmmg

medium is provided which has recorded thereon encoded data which is

obtained on predictive coding a picture for outputting first encoded data,
locally decoding the first encoded data, predictive coding the picture using a
locally decoded picture obtained as a result of local decoding to output second
encoded data, and multiplexing the first encoded data and the second encoded
data only with the motion vector used for obtaining the first encoded data.
In accordance with another aspect of the present invention, a method
for recording encoded data is provided in which the encoded data is obtained
on predictive coding a picture and outputting first encoded data, locally
decoding the first encoded data, predictive coding the picture using a locally
decoded picture obtained as a result of local decoding to output second
- encoded data, and multiplexing the first encoded data and the second encoded
data only with the motion vector used for obtaining the first encoded data.
In accordance with another aspect of the present invention, a picture
encoding device is provided wherein whether or not a fnacro-block is a skip

macro-block is determined based on reference picture information specifying



i nformation in response to the enlarging ratio or contracting ratio by

whi ch the second picture has been enlarged or contracted, and on
recogni zi ng the position corresponding to the results of conversion
as the positign of the reference picture in order t

predictive co‘&?ﬁ@."’s” WO 98/ 10593 q’&m%%
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I n accordance wi th another aspect of the present invention, a nethod

for recording encoded data is provided where2,, the encoded data includes
first data obtained on predictive encoding a first picture using, as a

ref erence guefdrence, pictase wselddn grebding & matroabloeki of 2 Bepicwreby aneefl on
enlarging or contractin . a second pi cture based on the difference
in resol ution bet weferwar%epmdmwe snding, backward qwediptive reding @5 bidisectionallt a

obt ai ned on encoding t.he second picture, and first position
i nformation or sec f ‘é‘?‘f‘?dgﬁ‘g-i nformati on obtai ned on setting t he

positions of the first | ' : p‘?% L nate
system The first data ?@%@‘ﬁ%@&%ﬁ%‘@%&ﬁﬁ%&ﬁg%@%ﬁg [ oﬁ&gfacﬁllg{elﬂ#i rst .
picture based on t iaebdig mofliodid proidedviHerdih vitibthef 3R Y6{ 4 indiéro-E1BcIe RGPy

posi tion ~infornmation in response to the enlarging ratio or
contracting ratio hyacibidektisdetermined baseds@ir eeferepécpictuse hfornation spotifyipgd or

contracted and on recogni zing the
a reference picture used in encoding a macro-block of a B-picture by one of
forward predictive coding, backward predictive coding or bidirectionally
predictive coding,

In accordance with another aspect of the present invention, a picture
decoding device is provided wherein whether or not a macro-block is a skip
macro-block is determined based on reference picture information specifying
a reference picture used in encoding a macro-block of a B-picture by one of
the forward predictive coding, backward predictive coding, or bidirectionally
predictive coding.

In accordance with another aspect of the present invention, a picture
decoding method is provided wherein whether or not a macro-block is a skip
macro-block is determined based on reference picture information specifying
a reference picture used in encoding a macro-block of a B-picture by one of
the forward predictive coding, backward predictive coding, or bidirectionally
predictive coding, '

In accordance with another aspect of the present invention, a recording
medium having recorded thereon encoded data is provided wherein a
macro-block is a skip macro-block based on reference picture information
specifying a reference picture used in encoding a macro-block of a B-picture

by one of forward predictive coding, backward predictive coding, or

bidirectionally predictive coding.



position corresponding to the results of conversion as the position of the
reference picture in order to performpredictive coding. I n
accordance with another aspects of the present invention, a picture
encodi ng devi CgglogniepVi ded which includes enlarging/contractg s for
enl arging or contracting a second picture based on the difference in

resol ution between first and second pictures (such as the
resol ution converter 24 shown in Fig. 15), first picture encoding
means for predictive coding the first picture2? usi ng an out put of

t he enl argi ng/ contracti n%nrreans as a reference picture (such
t he upper |ayer encoding n¢w@csm0ﬁeﬂsmgﬁﬁepwmvmmu$ gecordmg

encodi g Eﬁf{‘sﬁfs‘)féhié‘s%&pﬂ% ipoonbng SnsodPA A 1 BIOGR] Ui p RCREbloRkas § ne
Coor i nat e syst om ar iR IfbERors Priedr pF Rt ﬁ%ﬂfr ofrfhaflof A ©

second POSjelidreite @Eﬁfé*ﬁéekl% a.eoaxhg aqaﬁdralb@&ko&f 4 BepibiufSby Bhe of
second picture, respectivel such as a picture Iayerlng unit 21

shown in Fig. 15), ofetward piedictive re@dhgarbackward prediCtiv8 cading dr bidirectionally
PCT/ JP97/ 03178 _ _ , 19

for multiplexing outpredistivé cedwmg.fi rst picture encodi ng means, second

pi cture

In accordance with another aspect of the present invention, 2 picture
processing device is provided in which a pre-set table used for variable length
encoding or variable length decoding is modified in keeping with changes in
size of a picture. _

In accordance with another aspect of the present invention, a picture
processing method is provided in which it is judged whether or not a picture
is changed in size m&- a pre-set table used for variable length encoding or
variable length decoding is modified in keeping with changes in size of the
picture.

In accordance with another aspect of the present invention, a picture
processing device is provided in which a pre-set table used for variable length
encoding or variable length decoding is modified according to whether or not
a picture of a layer different from and a timing same as a layer of a picture
being encoded has been used as a reference picture.

In accordance with another aspect of the present invention, a picture
processing method is provided in which a pre-set table used for variable length
encoding or variable length decoding is modified according to whether or not
a picture of a layer different from and a timing ﬁame as a layer of a picture
being encoded has been used as a reference picture.

In accordance with another aspect of the present invention, a picture

encoding device is provided in which a pre-set quantization step is quantized



encodi ng nmeans, and the position setting neans (such as the nultipl exer 26
shown in Fig. 15). The position setting neans sets the positions of the

first and second pictures so that the position of the reference
picture in a pre-set absol ute coordi nate system w | %%ﬁ“ﬁ“g ci dent
with a pre-se oa%qs?q on. The first picture encodi nglJ ans i
recogni zes the position of the first picture based on the first

position informati on and al so recogni zes the pre-set position as the
position of the reference picture in order t@28perform predictive coding.
In accordance with another aspect of the present invention, a picture
encodi ng devi ce f oronkpiffatirofitheresiltst ofiquantization of pixel paloes theaiprekset block of ades
enl argi ng/ contracting nmeans for enlarging or contracting a second picture
based on the differpigtue atg not 8l of thessamssvaligen first and second pictures
(such as the resﬁlution cony. first

erter. 24 sh i,n Fig. 15
pi cture encodi ng neans hepictureeyeo %ﬁ?\??‘? VE%?HQ“’%#“EW#’K%%P‘%PXM
usi ng an out put of . . k | : o ce
pi cture (such as th“e&%psﬁte?“‘?“é‘féﬁm %95%@%2%19?&%&3% { gg?gﬁgl\}\%plieﬁ&rgﬁg'\@
15), second pi Ctureregﬁl@sotshﬂﬁnﬂ_ﬁm éi?thegicturcand%@ﬁfi'—d%ﬂqﬁﬂﬁizﬁﬁ&%\ég%&hure
- (such as the | ower |ayer encoding unit 25 shown in Fig. 15),
position setting neagr¥LCamitSEY $hown infFign@iand@3). of the first picture
and the second picture in a pre-set absolute coordinate system and |
out putting fi r stinpscondance withanather aspeet ofsthe prascploavention, a picture
I nformati on on the position of the . rst or second pictu

. i re, ..
respectively (such gReodingmsthadis P%qdﬂ@“@l‘ﬁthtapﬁ'sgwnzmm step is qupntiged )
and nul tipl exi ng ne . ' ' @g" t [ _
pi cture encodi ng m%ﬂgli&%%%}e%ﬁg@ eﬁco |n°3‘pqn%%{tr}'lsaﬁleghg§%’heeseﬁglsqc%( iogﬁ
setting nmeans (suchppfré Bf: ABtlalll oTth& dme2Pal@élown in Fig. 15). The position
setting neans causeS the positions of the first and second pictures to be

set so t hat t he Imomicoidancetvithramothef espeotef the present inventiqn; e pictore
absol ute coordi nate . . . i
decoding device for decoding encoded data is provided in which the encoded

data contains a pre-set " quantization step only if all of the results of
quantization of pixel values in a pre-set block of a picture are not all of the
same value.

In accordance with another aspect of the present invention, a picture
decoding method for decoding encoding data is provided in which the
encoded data contains a pre-set quantization step only if ail of the results of
quantization of pixel values in a pre-set block of a picture are not all of the
same value.

In accordance with another aspect of the present invention, a recording
medium having encoded data recorded thereon is provided in which the
encoded data contains a pre-set quantization step only if all of the results of
quantization of pixel values in a pre-set block of a picture are not all of the
same value.

In accordance with another aspect of the present invention, a recording

method for recording encoded data is provided in which the encoded data



systemw || be coincident with the pre-set position. The first picture
encodi ng WO 98/ 10593
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20
means may rec ' he position of the first picture as the | 1] of
t he re e%ﬁ‘g pi cture based on the first position ian-?%t’}log and

to recogni ze the pre-set position as the position of the reference
picture in order to perform : predi ctive codi ng. In
accordance with the above picture encoding de% ce and picture

encodi ng nmet hod, the enl arging/contracting neans enlarges or contracts the
second pi cture basedonsains hpresset fiaantization steprardy ifiall efithe cdsulteof quantization ofand
second pictures, while the first picture encodi ng neans predictively
encodes t he el ¥alues inca pre-sgtblogk of a pirtyrgrargpotalicof the same value.

enl argi ng/ contracting nmeans as a . ref.erepce picture. The position
setting means sets the positions (ﬁan}{gespppg?nopﬁlelgawmgéture and the

second picture in a pre-ﬁgﬁpﬁma eg?grcg{l tionaenk§qerand out puts

the first position infor ion or second position ihformation on the
position of the first orfrgeoQOs diigfdniofa cofivedBiohal\Rbdder;The position setting

nmeans sets the positions of the first and second pictures so that the
posi tion of Fig. 3 is a diagram of an example of an encoder for carrying out

conventional scalable encoding;

Fig. 4 is a diagram of an illustrative structure of a lower layer encoding
unit 202 of Fig. 3; |

Fig. 5 is a diagram of an illustrative structure of an upper layer
encoding unit 202 of Fig. 3;

Fig. 6 is a diagram of an example of a decoder for carrying out
conventional scalable decoding;

Fig. 7 is a diagram of an illustrative structure of a lower layer decoding
unit 232 of Fig. 6;

Fig. 8 is a diagram of an illustrative structure of an upper layer
decoding unit 231 of Fig. 6;

Fig. 9 is a diagram to which reference will be made in explaining a
conventional picture synthesis method;

Fig. 101is a diagram to which reference will be made in explaining an
encoding method which enables picture re-editing and re-synthesis;

Fig. 11 is a diagram to which reference will be made in explaining a
decoding method which enables picture re-editing and re-synthesis;’

Fig. 12 is a diagram of an encoder according to an embodiment of the
present invention;

Fig. 13 is a diagram to which reference will be made in explaining how
the VO position and size are changed with time;



the reference picture in the pre-set absolute coordinate systemw || be
coincident with a pre-set position. The first picture encodi ng neans
recogni zes the position of the first picture based on the first position

i nformation ng& gni zes the pre-set position as the posih%:_ggmqjmﬁpe

ref erence cture in order to perform predictive co

I n accordance with another aspect of the present invention, a picture
decodi ng device for decodi ng encoded data is provided which includes second
pi cture decodi ng neans for decoding a second@icture (such as an upper

| ayer decoding unit 93 shown in Fig. 29), enlarging/contracting
means for enl aFig. 14 icodingramt 6fran itlhsirative structprecdfiV@P ¢acadingl uhiys t he
second picture decodi ng neans based on the difference in

resol ution between 3 k&34 pfEig. 33d second pictures (such as the

resolution converter 94 _shqwn in Fig. 29 a . fir ictur
decodi ng means for decoﬁ&é%%gpﬂagloéwgﬂ%aﬂﬁemmﬂ?& éncoding VO
oorl Jpow 0317 Umits 310 3y of Fig. 12; 21
the enlarging/contracti ﬁ%ﬁﬁﬁﬁsmﬂsl@ aRf BAGRMS 16 WHiH ReférentehwABbemadd R

| ayer decodi ng t 95 shown In Fig. 29). The encoded data I ncl udes
first position explainifg epatial sealabilitysecond position information on the
position of the first picture
Figs. 17A and 17B are diagrams to which reference will be made in
explaining spatial scalability;
" Figs. 18A and 18B are diagrams to which reference will be made in
explaining spatial scalability;
| Figs. 19A and 19B are diagrams to which reference will be made in
explaining spatial scalability;
Figs. 20A and 20B are diagrams to which reference will be made in
explaining a method for determining VOP size data and offset data;
Figs. 21A and 21B are diagrams to which reference will be made in
explaining a method for determining VOP size data and offset data;
Fig. 22 is a diagram of a lower layer encoding unit 25 of Fig. 15;
Fig. 23 is a diagram of a lower layer encoding unit 23 of Fig. 15;
Figs. 24A and 24B are diagrams to which reference will be made in
explaining spatial scalability;
Figs. 25A and 25B are diagrams to which reference will be made in
explaining spatial scalability;
Figs. 26A and 26B illustrate referential select code (ref_select_code);
Fig. 27 is a diagram of a decoder according to an embodiment of the
present invention;

Fig. 28 is a diagram of VOP decoding units 72, to 72y;
Fig. 29 is a diagram of another illustrative structure of VOP decoding



or the position of the second picture, respectively, in a pre-set absolute
coordi nate system in which the position of the reference picture in the

pre- set absol ute coordi nate system has been set so as to be

coi nci dent w t@ - set position. The first pictur '

means recogni z gagfﬁ'g‘g?)osition of the first pi cture bg’é%?ﬁgﬂh%e
first position information and recogni zes the pre-position as the

position of the reference picture in order to decode the first picture.

The above picture decodi ng device may includedla display for

di spl ayi ng decoding results of the first picture decoding neans (such as

t he moni t or ubdtsReptn72w Fig. 27). I n accordance with

e 3ok, o e DS o Rk Bk s i S
d di d pict . h t W aloPRPY-Y ;
dectona, 8 SeCond b cLun Syl HED el VR Spolr G ASERIL IS 10 0

second picture d%@%(in‘g})a?febeyxﬁﬁgef%i&he W obtalRsPoh SAldMEarcolmped

on the difference nre uti'on between first and second pictures
(such as the resolution Fig 33 illuSifieEVBeyn4; shown in Fig. 29), and first

pi cture decodi ng neans for decodi ng the first picture using an
out put of the enl argi ng/ dagt3datiustrates ¥ @syntax; a reference picture
(such as the |l ower |ayer decoder unit_ 95 shown in Fig. 29). The

encoded data includes fi A48 3ullnstrates VRLoW®EES on or second position

I nformati on on the position of..the fi i cture or the position of the

second picture i rﬁ% %@p&qte%g@gﬁ ﬁpg"XCOOrdi nate systemin which the

position of the rﬁé.ei‘ﬁiﬂBMEsCVWP?s[yh&xt he pre-set coordinate system
co

has been set so as to I'ncrde w a’'pre-set position. The first
picture decoding neans i Figag8eshows variablé denigth Ogtidez of tdiff_gios ihorieontall ahde

first picture based on the first position

diff_size_vertical;

Fig. 39 shows variable length code of diff VOP_horizontal ref and
diff VOP_vertical_ref: - '

Figs. 40A and 40B illustrate macro-block syntax,

Figs. 41A and 41B illustrate MODV variable length code;

Fig. 42 illustrates a macro-block;

Figs. 43A and 43B show variable length code of MBTYPE;

Fig. 44 illustrates predictive coding by a direct mode;

Fig. 45 illustrates predictive coding of a B-PICTURE of an upper layer;

Figs. 46A and 46B are diagrams to which reference will be made in
explaining a quasi-direct mode;

Fig. 47 is a flowchart to which reference will be made in explaining a
method for determining a variable length table used for a lower layer;

Fig. 48 is a flowchart to which reference will be made in explaining a
method for determining a variable length table used for an upper layer;

Fig. 49 is a flowchart to which reference will be made in explaining

processing for a skip macro-block of a lower layer;



WO 98/ 10593

PCT/ JP97/ 03178 ' 22
i nformati on and to recogni ze the pre-set position as the position of the
reference picture in order to decode the first picture. In

accordance wi VR%BA®hove picture decoding device and pi ct uF&TIFIT031T
decodi ng net hod, the enl argi ng/contracti ng neans enl arges or contracts the
second picture decoded by the second picture decodi ng neans based on the
difference in resolution between the first a¥l second pictures. If the
encoded data includes the first position information or the second
position information  Fig. 50 isma flowclarsta which séferenee will be mudetinienplaining) t he
position of the second picture, respectively, in a pre-set absolute
coordi nate system praceskingfox sskip mecre-blockiof an upper layese ref er ence picture
in the pre-set absolute Qoordinagﬁcﬁﬁsten1has been, set, so as,to be

coincident with a pre- S(ﬁ‘gspé%f\ttp__ ngqt; prqcessing for a s&'@d%"rrﬁ'd’]?{*‘é‘éﬁg‘_‘ .
recogni zes the position P(})éé?}e?e{ g&‘@%@éﬁ&ﬁﬁh r?ﬁfzﬁlge%lﬂbgﬁngder' te{"qfelﬂihéon

i nformati on, and recogni I'on as position o
reference iobidkihg fof (it dafiofl SRAKOQUANT T st pi cture.
I n accordance wt hp%rﬁg#ﬁegigspec o? the present invention, a recording

medi umis provided which has rge@fﬁmetf&eq:geﬁngmmmndmmni ncl uding first
data obtai ned on predictive encoding a first picture using, as a reference

picture, enlarged or corRigad2eatiusteates as enboder ragcordingetol an gmbgdiment of the

contracting a second picture based on thg difference in resgl ution
between the first aprgsent mvemmn-sk‘biﬂ‘r‘i%‘l" oy pisture data for encpding are, efered 4

encoding the seco nda Qfd: fv&ﬁe%’ob?enc% constructing unit 1 which extracts an object of a picture

supplied thereto to construct a VO. The VO constructing unit 1 may generate
a key signal 'for each VO and may output the generated key signal along with
- the associated VO signal to VOP (video object plane) constructing units 2, to
2, That is, if N number of VOs (VO1 to VO#N) are constructed in the VO
constructing unit 1, such N VOs are outputted to the VOP constructing units
2, to 2,, along with associated key signals. More specifically, the picture data
for encoding may include the background F1, foreground F2, and a key signal
- K1. Further, assume that a synthesized picture can be generated therefrom by
use of a chroma key. In this situation, the VO constructing unit 1 may output
the foreground F2 as VOI and the key signal K1 as the key signal for the VOI1
to the VOP constructing unit 2,; and the VO constructing unit 1 may output
the background F1 as VO2 to the VOP constructing unit 2, As for the
background, a key signal may not be required and, as such, is not generated
and outputted. |
If the picture data for encoding contains no key signal, as for example
if the picture data for encoding is a previously synthesized picture, the picture
is divided in accordance with a pre-set algorithm for extracting one or more

arcas and for generating a key signal associated with the extracted area. The



first position informati on or second position information obtained on
setting the positions of the first and second pictures in a
pre-set absol ute coordinate system The first position information
and the seconggd tion having been set so that [ tion of
t he referenceq%¢g@@%gain the pre-set coordinate Sys eﬁqﬁﬁ%ﬁ%e
coincident with a pre-set position. I n accordance with
anot her aspect of the present invention, a recording met hod is
provi ded for recording encoding data in whic38the encoded data WO
98/ 10593

PCT/ JP97/ 03178 VO constructing unit 1 sets a sequence of the extracted area t@ ¥O, which

i ncludes first data obtained on predictive encoding a first picture _using,
as a - r ef er eyequensieds gutputted along avithhthe generated key signal te thenssegiated on

enl argi ng or ontractjng a second pictyre pbased on the difference
in resolution betwe¥® tQ‘PBSWCHng%““tszr?’Be?%fg” econd pi ctures, second data
obt ai ned on encoding th d . . Gt ' Kb

i nformation or second pﬁléﬁ%f‘f‘ﬁﬁww}}%}‘@fﬁ%g{’ﬁ’i"ﬁlg@d“ {/Uﬁhneoﬁbgieﬁﬁnntget he
positions of the figgytaRthedPOBFs R EREE] éd%h%d?ﬂi%‘nﬁﬁﬁbé%ﬂbﬂhgn%lc})ixels

coordi nate system The first positioninformation and the secon sition
i nformation having ddaertval pisels willtachibe eqadlité a predeferhined naildple such @i diatr e

' the of 16. If a VOP is constructed, the VOP constructing unit 2,; outputs the VOP
along with a key signal for extracting picture data of an object portion
contained in the VOP, such as luminance or chroma signals, to a VOP
encoding unit 3, (where n=1, 2, ... n). This key signal is supplied from the
VO constructing unit 1, as described above. The VOP constructing unit 2y
detects size data (VOP size) which represents the size (such as the
longitudinal length and the transverse length) of a VOP, and offset data (VOP
offset) which represents the position of the VOP in the frame (for example,
coordinates with the left uppermost point of the frame as a point of origin) and
also supplies such data to the VOP encoding unit 3.

~ The VOP encoding unit 3, encodes an output of the VOP constructing
unit 2 in accordance with a predetermined standard, such as a MPEG or
H.263 standard, and outputs the resulting bitstream to a multiplexing unit 4.
The multiplexing unit 4 multiplexes the bitstreams from the VOP encoding
units 3, to 3,; and transmits the resulting multiplexed data as a ground wave
or via a satellite network, CATV network or similar transmission path 5, or
records the multiplexed data in a recording medium 6 (such as a magnetic
disc, magneto-optical disc, an optical disc, a magnetic tape or the like).
VO and VOP will now be further explained.
VO may be a sequence of respective objects making'up a synthesized

picture in case there is a sequence of pictures for synthesis, while VOP is a



pre-set absolute coordinate systemw || be coincident with a pre-set

posi tion. I n accordance with another aspect of the present

i nvention, a picture encodi ng device is provided which includes
first pr edl ctive codi ng neans for predictive coding_a }oi cture (such
as the | over Y99 codi ng unit 25 shown in Fig 18FT9Pg0as

decodi ng neans for locally decoding the results of predictive

coding by the first predictive coding neans (such as the |ower |ayer

encodi ng unit 25), second predictivg4codi ng nmeans for predictive
coding the picture using a locally decoded picture outputted by the

l'ocal decodi ng nmeaw®) gfadsiven time pofiter FRetdisPifCtheretis (& satthedzedhsictupd F3
| ayer encoding unit 23 shown in Fig. 15), and mul tipl exi ng neans

for multiplexing témthesizéd sroni mn:tarhscFlvmcha; rthe tpictures F1 ort K2 dnraysd and
second predictive codi ng ans with only the notion vector_used

the first predicti¢krose mgathay wﬂuhthgpms&lmé‘%%cﬁ giyen §men as

the multiplexer 26 shown in

d th
anot her aspect of PPWtArecacha ?R?esheﬁ?foma apygtrmyeheaset Ofa‘%g% gﬂﬁcerfé'v'\i?et hod
[ i ded which di t f
l)ﬁt BL?Y: ng fi rlstC eh%étu%%?z%&%@%m f/scgel:ggl ﬁgp!t rc1eu1[ ?rs?rencoded dat a,
predictive coding the Prgie{fits 1 ik baek dé%hﬂdﬂﬁﬁﬁé‘ﬁfénﬁémikrtﬁet’&%gbﬁﬁd as a

result of local decoding to output second encoded data, and multipl exing
t he fir st denganiebizbdipictarelF3 lie obrinedbyesyntssitingppiatures 1 and F2t he

gDCEI' } 3 29\7/;a 8?3?78 using\? kg}? éiét(ljaSI %?r extracting the picture F2. In this situation, the VOP of

o the picture F2 includes not only picture data constituting the picture F2
(luminance and chroma signals) but also the associated key signals.

Although the sequence of picture frames (screen frame) may not be

changed in size or position, the VO may be changed in size and/or position.

That is, the VOPs making up the same VO may be changed with time in size

and/or position. For example,Fig. 13 shows a synthesized picture made up of

a picture F1 as the background and a picture F2 as the foreground. The

picture F1 is a photographed landscape in which a sequence of the entire

picture represents a VO (termed VOO) and the picture F2 is a walking person

as photographed in which a sequence of a minimum rectangle encircling the

person represents 2 VO (termed VO1). In this example, VOO (which is a

landscape) basically does not changed in position or size, as is a usual picture

or screen frame. On the other hand, VO1 (which is a picture of a person)

changes in size or position as he or she moves towards the front or back of the

drawing. Therefore, although Fig. 13 shows VOO and VOI at the same time

point, the position and size of the two may not necessarily be the same. As

a result, the VOP encoding unit 3, (Fig. 12) provides in its output bitstream

not only data of the encoded VOP but also information pertaining to the

positions (coordinates) and size of the VOP in a pre-set absolute coordinate



24 used for obtaining the first encoded dat a. In
accordance with the above picture encodi ng device and picture

encodi ng nmethod, a picture is predictively encoded to output first encoded
data, the fir ed data is locally decoded and the pict

predictively s&Iogigﬁlgsq'encoded using, as a reference picture, a ggg vm
decoded picture obtai ned on _ | ocal decoding to output second encoded
data. The first and second encoded _ data are multipl exed using only
the notion vector used for obtaining the fir3% encoded dat a.

I n accordance with another aspect of the present invention, a picture
decodi ng devi ce f orsystenodigdl3dHusmites adectar OS TR whichopgcifies tie pastionfsVO0
separating nmeans for separating first and secon ta fyomtphe encoded data
(such as a demul ti pﬁ‘@%fatmw%meimlmi gamtor asrdlgltWB'éﬁéB? s 5 Aosiign

d di the first d t he | | d di it 95 sh [
fra O oy S VB Buscaiig SREEREIFD,  decodi ng i he second data |
using an out put b 141fludtaled'a BISC Sbcike B Ay OF eﬁc&ﬁ]@ggﬁﬁggfw%gre

(such as the upper Iayerlﬂ 'ng unit shown 1 n 9).
encoded data includgs 3l shoWi€in Fig. 14, él@éfﬁibﬁ& vighRAlQfpictareadtd) Romcthe (VOR

coding the first data. The second decodi ng nmeans decodes the second
data in accordance construdting unit2j, (lormmantosignaieahd chroma signals prakitigatpi a ¥OP)di ng
the first data. I n accordance with anot her aspect qf  the

present invention, is swpplied to a picture sigup epepding dwiti b which mayobe ngméladyded
cata s provided Wl CheLBEYISS hows ocote? B SACEG T 0B RERESHR°
ggggg}hglfﬁgrf?}sfq%%pgi ggg.ﬂ5§%§ﬁgh+%&gﬁﬁﬁggg?pggbo ing%ﬁg?g6%§nsqgﬁﬁi n
Eisg-ng o out Iout29) . KidtoR 8RPRANFEMAGHAoN BRI VN clBsdiA e VOP byahie pitniat a
signal encoding unit 11, is supplied to a multiplexer 13. As further shown in
Fig. 14, the key signal from the VOP constructing unit 2, is supplied to a key
signal encoding unit 12 where it is encoded by, for example, differential pulse
code modulation (DPCM). The key signal information obtained from the
encoding by the key signal encoding unit 12 is also supplied to the multiplexer
13. In addition to the outputs of the picture signal encoding unit 11 and the
key signal encoding unit 12, the multiplexer 13 also requires size data (VOP
size) and offsét data (VOP offset) from the VOP constructing unit 2. The
- multiplexer 13 multiplexes the received data and outputs multiplexed data to
a buffer 14 which transiently stores such output data and smooths the data
volume so as to output smoothed data.

The key signal encoding unit 12 may perform not only DPCM but also
motion compensation of the key signal in accordance with a motion vector
detected by, for example, predictive coding carried out by the picture signal
encoding unit 11 in order to calculate a difference from the key signal
temporally before or after the motion compensation for encoding the key

signal. Further, the data volume of the encoding result of the key signal in the



of the first decoding nmeans as a reference picture (such as the upper |ayer

decoding unit 93 shown in Fig. 29). If the encoded data includes only the
WD 98/ 10593

PCT/ JP97/ 03178 25

noti on vect or WRBOR predictive coding the first data, the BEHEH YR odi ng
nmeans i s caused to decode the second data in accordance with the notion
vector used in predictive coding the first data. In
accordance with the above picture decoding dsg/ice and picture

decodi ng nmethod, the first decodi ng neans decodes the first data and the
second decodi ng ne fiMaP pSuri€ £P (Fhfftr feedbati) Gai be Guipplied tofthd pietdre r st
decodi ng nmeans as g&?esfereﬁ%g’d?)i cture. If the enckgded da?%pli ncl udegfeonl y

t he not i on sigal ecoding dnit 1 1 p Asgliantizatien steg imay berdeteinnined id abepicture
second decodi ng means decodes the second data in accordance with
the nmotion vector sigl encoding unit 1hfrem suchvecaivad daie volame; r st dat a.

o um i 5 provi ded whi cHbcls MBSEHELUSTHERIER B VST GpdiE Wit by of . 12
ocal Iy decodi ng  ReliEh s copipBel i spleangh ST A2 AL biom SPARTES, et 2

using a VOP picture data from the VOP constructing unit 2y, its key signal, size data

(VOP size), and offset data (VOP offset) are all supplied to a picture layering
unit 21 which generates picture data of plural layeis, that is, layers the VOPs.
More specifically, in encoding the spatial scalability, the picture layering unit
21 may output the picture data and the key signal supplied thereto directly as
picture data and key signals of an upper layer (upper order hierarchy) while
thinning out: pixels constituting the picture data and the key signals for
lowering resolution in order to output the resulting picture data and the key
signals of a lower layer (lower hierarchical order). The input VOP may also
be lower layer data, while its resolution may be raised (its number of pixels
may be increased) so as to be upper layer data. |
A further description of the above-mentioned scalability operation will
be provided. In this description, only two layeré are utilized and described,
although the number of layers may be three or more.
In the case of encoding of temporal scalabiiity, the picture layering unit
21 may output the picture signals and the key signals alternately as upper layer
data or lower layer data depending on time points. If the VOPs making up
a VO are entered in the sequence of VOPO, VOP1, VOP2, VOP3, ..., to the
picture layering unit 21, the latter outputs the VOPs VOPO, VOP2, VOP4,
VOPG, ..., as lower layer data, while outputting VOPs VOP1, VOP3, VOPS,
VOP?7, ..., as upper layer data. In temporal scalability, simply the thinned-out
* VOPs may be lower layer data and upper layer data, while picture data are not



| ocal |y decoded picture obtained as a result of |ocal decoding to out put
second encoded data, and nultiplexing the first encoded data and

t he second encoded data only with the notion vector used for
obtaining the fir coded dat a. I n accordan W%b%a ot her
aspect of the %&3@@%§yinvention, a net hod fir recordﬁﬁg ncoggd
data is provided in which the encoded data is obtained on

predictive coding a picture and outputting first encoded data, locally
decoding the first encoded data, predictive 88ding the picture using a

| ocal |y decoded picture obtained as a result of |ocal decoding to
out put second enlaggedonedcsintiasteda ticht risyl tesplutian rgnvérsiohi is stot epecformed,dat a
and the second encoded . data only with the notion vector used for

obtaining the first akhgngliemlcl_;la@salution_conversion can be pqrfg@m;}. dance with anot her
B v ded uher el n - whet her lbfherigee of WS R4sCIRBSNR (sigR) i noisé rafof igiabiling oci
s determined based o0, Lol Cr @RCA: Bl fi'sfonhiu ARG SuBRFE ¥ bflr layer dataO

PCT/ JP97/ 03178 1o

, ) t is, in this case, the input picture stghals and key @
reference picture us?e \:v%r lélxgggiatﬁngangtlrno_ g’l (?c?( o? J’B-ppi cturzé1 by oneyof

forward predictive gpHhR®f thogiphtaid [vastilgjerymay beithgsane dutali rectional |y
predictive coding.

The following three types of spatial scalability may occur in the case
of encoding on a VOP basis. _ _

If a synthesized picture made up of the pictures F1 and F2 shown in
Fig. 13 is supplied as VOP, the first spatial scalability is to turn the input VOP
in its entirety into an upper layer (enhancement layer) as-shown in Fig. 164,
while turning the VOP contracted in its entirety to a lower layer (base layer)
as shown in Fig. 16B.

The second spatial scalability is to extract an object constituting a
portion of the input VOP corresponding to a picture F2 and to turn it into an
upper layer as shown in Fig. 17A, while turning the VOP in its entirety into
a lower layer (base layer) as shown in Fig. 17B. This extraction may be
performed in the VOP constructing unit 2, so that an object extracted in this
manner may be thought of as a VOP.

The third spatial scalability is to extract objects (VOPs) constituting the
input VOP so as to generate an upper layer and a lower layer on a VOP basis,
as shown in Figs. 18A, 18B, 19A, and 19B. In Figs. 18A and 18B, the upper
and lower layers are generated from the background (picture F1) constituting
the VOP of Fig. 13; while in Figs. 19A and 19B, the upper and lowér layers
are generated from the foreground (picture F2) constituting the VOP of Fig.
13.

A desired type of spatial scalability may be selected or pre-determined



In accordance with another aspect of the present invention, a picture
encodi ng nethod is provided wherein whether or not a macro-block is a skip
macro- bl ock is determ ned based on reference picture information specifying
a reference picture used in encoding a macro-block of a B-picture by one of
forward predi WOi%@083di ng, backward predictive coding or bi AGTAPPTERT, |y

predi ctive coding. I n accordance with anot her aspect of the
present invention, a picture decodi ng device is provided wherein
whet her or not a macro-block is a skip 38 nacro-block is determ ned
based on reference picture information specifying a reference

picture used in en¢R AfoAg MRCAboveldesdsited thred-tppes, wich tit the picthre layering t he
forward predictive coding, backward predictive coding, or bidirectionally
predi ctive codi ng. unit 21 layers the VOP$ foranablintothe encédihg by therpre-sessoatability. t he
present invention, a picture decodi ng nmethod is provided wherein
whet her or not a nmacr o- Brosttheisize dataiangd offset data ofither VYOBs supplied toitheametured
based on reference picture.informtion eci fyi ng. . ... 4 .a Leferenc.

picture used in en ug“r@céﬁmﬁmﬁr‘ggnﬁé Eﬁlib"rrg?‘lﬂsé“%’?l sipe dafp and mitial the
forward predictive ' Lol :0d] Well? i |y
predi ctive coding. o‘fﬁ@%rpﬁgmﬁh%ﬁg@%ﬁ%&ﬁ% f‘ﬁg%gélﬁ@ra wgég%%)t of the

present invention, 5 ifying BRApSSHIGR khéd SizeSiROA sétngis6iite
encoded data is pr g@ltidgl?id)\?vh%gp&mns%emfymg iJmalcr o- bl olci3 S g)%;ki p

macro- bl ock based @Bofdiidé &YSEmPOL thy gendrard ndowieprlayer and uppesdayerf VIORs, a
reference picture used in encoding a nmacro-block of a B-picture by
one of forward preaespectieely.odi ng, backward predictive coding, or

bidirectionally predict lT\{xg ££%ng setting the offset data (position information) and the

size data of the upper and lower layers is explained with reference to the
above-mentioned second éca]abi]ity (Figs. 17A and 17B). In this case, offset
data FPOS_B of the lower layer is set so.that, if picture data of the lower layer
is enlarged (interpolated) based on the resolution and difference in resolution
from the upper layer, that is if the picture of the lower layer is enlarged with
an enlarging ratio (multiplying factor FR), the offsct data in the absolute
coordinate system of the enlarged picture will be coincident with the initial
offset data. The enlarging ratio is a reciprocal .of the contraction ratio by
which the upper layer picture is contracted to getiﬁrate a picture of the lower
layer. Similarly, size data FSZ_B of the lower layer is set so that the size data
of the enlarged picture obtained on enlarging the picture of the lower layer by
the multiplying factor FR will be coincident with the initial size data. On the
other hand, offset data FPOS_E of the upper lﬁyer is set to a value of a
coordinate such as, for example, that of the upper left apex of a 16-tupled
minimum rectangle (VOP) surrounding an object extracted from the input
VOP, as found based on the initial offset data, as shown in Fig. 20B.
Additionally, size data FSZ_E of the upper layer may be set to the transverse
length and the longitudinal length of a 16-tupled minimum rectangle (VOP)
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I n accordance with another aspect of the present invention, a recording

met hod for rquég%ﬂg”encoded data is provided in which a macperhbPpkiss 2
ski p macro-bl oc ased on reference picture informati on specifying a
reference picture used in encoding a macro-bl ock of a B-picture by one of
forward predictive coding, backward predictive coding or bidirectionally
predi ctive codi ng. I n accordad®e w th anot her aspect of the
present invention, a picture processing device is provided in which
a pre-set table usesirfonndingranaibjest bxtragtéd from the inpw MHK.ng or variable

R P T AV
| idged- vinet her or o layes g oivenet 1 ap e oRf FRE il bR g, ©
Lab e Redy O v Al 18 of o 80 QGdiiding to the cortRited 8 dhTHA) HiR9 ! N0

is nodified in keeping w anges 1n 'sizeo

I'n accordance with ﬁé‘iﬂbﬁ@ft oﬁﬁﬁ%ﬁfésiti% chbi€spohdifi@ i the Guverted bffsét datFPOS B
processing device is provided i'n which a pre-Set table used for variabl e

| engt h enc ontitheabsoluteedoadihate yste, andalargédpictie obtaindd exdmabtipdyidg ng

to whether or mot the lower layer picture data by FR may be arranged as shown in Fig. 20A and
the picture of the upper layer may be similarly arranged in accordance with
the offset data FPOS_E and size data FSZ_E of the upper layer in the absolute
coordinate system (Fig. 20B), in which associated pixels of the enlarged
picture and of the upper layer picture are in a one-for-one relationship. That
is, in this case, the person in the upper layer picture is at the same position as
the person in the enlarged picture, as shown in Figs. 20A and 20B.

In using the first and third types of scalability, the offset data FPOS_B
or FPOS_E and size data FZS_B and FZS_E are determined so that associated
pixels of the lower layer enlarged picture and the upper layer enlarged picture
will be arranged at the same positions in the absolute coordinate system. |

The offset data FPOS_B, FPOS_E and size data FZS_B, FZS_E may
be determined as follows. That is, the offset data FPOS_B of the lower layer
may be determined ﬁo that the offset data of the enlarged picture of the lower
layer will be coincident with a pre-set position in the absolute coordinate
system such as the point of origin, as shown in Fig. 21A. On the other hand,
the offset data FPOS_E of the upper layer is set to a value of a coordinate,
such as the upper left apex of a 16-tupled minimum rectangle (VOP)
surrounding an object extracted from the input VOP as found based on the
initial offset data, less the initial offset data, as shown for example in Fig.

21B. In Figs. 21A and 21B, the size data FSZ_B of the lower layer and the



a picture of a layer different fromand a timng sane as a | ayer of a

pi cture bei ng encoded has been used as a reference picture.

I n accordance with another aspect of the present invention, a picture
processing nethod is provided in which a pre-set table used_for variable

| engt h WO RN08% ng or variable length decoding is nodi PFEEPPREYIP di ng
to whether or not a picture of a layer different fromand a timng
sane as a |layer of a picture bei ng encoded has been used as a

ref erence picture. I n accordagpce with anot her aspect of the’
present invention, a picture encodi ng device is provided in which a
pre-set quantizati¢ife GAAFZS Blofihe wppér layer may\be seBinl @ mfédner similar to that
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only if all of theexpisined withfreferenceita Rigso20Ahang28B! val ues in a pre-set

bl ock of a picture are not all of the sane val ue.

The picture encoding deWhewthsinsiset data FROS [Foand FROH ars selgs degaribed aboys,

fhe o SO TR Csur tassBpialgsCiiests ealdne i thepabiseed AR Al ey Sf yenfndthe "

- accor dance. w ¢ HPRNBPIS; e yppst Ty st dhydd af W Hesbaled Bosicchs ™) -
absolute coordinate system.

Returning to Fig. 15, picture data, key signals, offset data FPOS_E, and
size data FSZ_E of the upper layer generated in the picture layering unit 21
are supplied to a delay circuit 22 so as to be delayed thereat by an amount
corresponding to a processing time in a lower layer encoding unit 25 as later
explained. Output signals from the delay circuit 22 are supplied to the upper
layer encoding unit 23. The picture data, key signals, offset data FPOS_B,
and size data FSZ_B of the lower layer are supplied to a lower layer encoding
unit 25. The multiplying factor FR is supplied via the delay circuit 22 to the
upper layer encoding unit 23 and to a resolution converter 24.
The lower layer encoding unit 25 encodes the picture data (second

picture) and key signals of the lower layer. Offset data FPOS_B and size data
FSZ B are contained in the resulting encoded data (bitstream) which is
supplied to a multiplexer 26. The lower layer encoding unit 25 locally
decodes the encoded data and outputs the resulting locally decoded picture
data of the lower layer to the resolution convertor 24. The resolution
converter 24 enlarges or contracts the picture data of the lower layer received
from the lower layer encoding unit 25 in accordance with the multiplying
factor FR so as to revert the same to the original size. The resulting picture,
which may be an enlarged picture, is outputted to the upper layer encoding
unit 23.

The uppei' layer encoding unit 23 encodes picture data (first picture)



encoding nmethod is provided in which a pre-set quantization step is

quanti zed only if all of the results of quantization of pixel
values in a pre-set block of a picture are not all of the sane

val ue. woosnoses | N accordance with another aspect of tpoeapymsest

I nvention, a picture decodi ng device for decodi ng encoded data is
provided in which the encoded data contains a pre-set quantization
step only if all of the results of uanti zation of pixel values in
a pre-set block of a picture are not all of ghe sanme val ue.

I n accordance with anot her aspect of the present, i L.on,. a pict
decodi ng net ho\élvI for%ﬁﬁ@‘sg\ﬂmpﬁg" ]é)ﬁfg @ s%ﬂ@b%%ﬁﬁ%‘f‘ﬁéqtﬁggﬁ—ls
encoded data contains a pre-se uanti zati i.f. al .
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icture are not all _of,. . . :
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medi um havi ng encodggns fteferl ngi@ﬁng Wgaﬁ-@nm&\égaﬁﬂoﬁ tonwietter4.he

encoded data contains g pr e-?gt quantization step only if all of the

resul ts of quanThekwephyeafenpoding unis 25 ersd the upperleygencodiog nis23a
picture are not all of the sane val ue.
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more fully hereinafter described. |

The multiplexer 26 multiplexes the outputs from the upper layer
encoding unit 23 and the lower layer encoding unit 25 and supplies therefrom
the resulting multiplexed signal. |

Fig. 22 illustrates an example of the lower layer encoding unit 25. In
Fig. 22, parts or components corresponding to those in Fig. 1 are depicted by
the same reference numerals. That is, the lower layer encoding unit 25 is
similarly constructed to the encoder of Fig. 1 except for newly provided key
signal encoding unit 43 and key signal decoding unit 44.

In the lower layer encoding unit 25 of Fig. 22, picture data from the
layering umit 21 (Fig. 15), that is, VOPs of the lower layer, are supplied to and
stored in a frame memory 31. A motion vector may then be detected on a
macro-block basis in a motion vector detector 32. Such motion vector
detector 32 receives the offset data FPOS_B and the size data FSZ_B of the
lower-layer VOP, and detects the motion vector of the macro-block based on
such data. Since the size and the position of the VOP change with time
(frame), in detecting the motion vector, a coordinate system should be set as
a reference for detection and the motion detected in the coordinate system.

To this end, the above-mentioned absolute coordinate system may be used as



29 contains a pre-set quantization step only if all of the results

of quanti zation of pi xel values in a pre-set block of a picture are
not all of the sane val ue. Brief Description
of the Draw Fig. 1 is a diagramof a con | glg
encoder; W5 9103 Fig. 2 is a diagramof a conventiongﬁjill(‘]g“%?)b P;

Fig. 3 is a diagramof an exanple of an encoder for carrying out

conventi onal scal abl e encodi ng; Fig. 4 is a diagram of an
illustrative structure of a | ower |ayer encéZli ng ~unit 202 of Fig.
3; Fig. 5is a diagramof an illustrative structure of an
upper | ayer a referenceti cogrdinate sy2fen foir the ppotiGn vector detector 32 and thegvOB i s a
di agram of an exanpl e of a decoder for carrying out conventi onal

scal abl e decodi ng; Tor encoding and the VQFyas the;rsiegenee sicturs Bay be amanged inatheyve
structure of a | ower er decodin .unipt 232 of Fig. 6;
Fig. 8 is a diagra er |ayer

o8 S 5 df agr aRsal FoorEatLp Abm for detegtibft stion vegisser | |
decodi ng unit 231 of Fifpe 1@6&&1:1 vector detector 32 rédefves & deﬁ?@eﬂ%gsﬁﬂ B3 Ch
reference will be nmade 1'n explarning a conventi ona cture

synthesi s method; key signal decodingunfhﬂobihﬁleﬂ%yfbn%cﬁﬂﬁggbm(!:Wg'iﬁlrbfrtﬁé fivrce

w Il be made in explaining an encodi ng net enabl es picture
re-editing and re-lyet b decoding the result of encolling. THe indtien diector detettor BRi ch
reference will be nade in explaining a decodi ng nmet hod whi ch

enabl es picture reexitacts agbiestifrom-the MOR by aitilizing the decoded key Figpal stpasite a
di agram of an enCOggtrecta&(éol;tggigngvéc(t)or?nTﬁenJagggcfgﬁ r]ctezyostlgntaples used in place of the
original key signal (key signal before encoding) for extracting the object
because a decoded key signal is used on the receiving side.
- Meanwhile, the detected motion vector (MV) is supplied along with the
prediction mode not only to the VLC unit 36 and the motion compensator 42
but also to the upper layer encoding unit 23 (Fig. 15).
For motion compensation, the motion should be detected in the
reference coordinate system in a manner similar to that described above.
Thus, size data FSZ B and offset data FPOS_B are supplied to the motion
compensator 42, which also receives a decoded key signal from the key signal
decoding unit 44 for the same reason as set forth in connection with the
motion vector detector 32.
The VOP, the motion vector of which has been detected, is quantized
as in Fig, 1 the resulting quantized data is supplied to the VLC unit 36. This
VLC unit receives not only the quantized data, quantization step, motion
vector and the prediction mode, but also the offset data FPOS_B and size data
FSZ_B from the picture layering unit 21 (Fig. 15) so that this data may also
be quantized. The VLC unit 36 also receives the encoded key signals from
the key signal encoding mit 43 (bitstream of the key signal) so that the

encoded key signals are also encoded with variable length encoding. That s,



present invention; Fig, 13 is a diagramto which reference

w Il be made in explaining how the VO position and size are changed
with tine; WD 98/ 10593 '
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Fig. 14 is a gvlvgéur"éor%”of an illustrative structure of VOP enccl)’gi%ﬁg”{fr"l'll?s
3[err] to 3[err] of Fig. 12; Fig. 15 is a diagram of

anot her illustrative structure of VOP encodin units 3[err] to
3[err] of Fig. 12; Figs. 16A égd 16B are diagrans to which

reference wll be made in expl aining spatial scalability; .

Figs. 17A and 17B ath¢ kayasigaslsencodingi unit 42 £aeades dhekey signalsefumithe picture

expl ai f]i ng spatial f‘aﬁx‘é‘}iﬁé’ iulnit ill; as explained with reference to Fig. 14. The encoded key
signals are outputted to the VLC unit 36 and the key signal decoding unit 44.
The key signal decoding unit 44 decodes the encoded key signals outputs the
decoded key signal to the motion vector detector 32, the motion compensator
42, and the resolution converter 24 (Fig. 15).

The key signal encoding unit 43 is supplied not only with the key
signals of the lower layer but also with the size data FSZ_B and offset data
FPOS_B, so that, similarly to the motion vector detector 32, the key signal
encoding unit 43 recognizes the position and the range of the key signals in
the absolute coordinate system based on such data.

The VOP, the motion vector of which has been detec_ted, is encoded as
described above and locally decoded as in Fig. 1 for storage in a frame
memory 41. The decoded picture may be used as a reference picture in a
manner as described above and outputted to the resolution converter 24.

In distinction from the MPEG1 and 2, MPEG 4 may also use a
B-picture as a reference picture, so that the B-picture is also locally decoded
and stored in the frame memory 41. However, at the present time, the
B-picture may be used as a reference picture only for the upper layer.

The VLC unit 36 checks the macro-blocks of the I-, P- and B-pictures
as to whether or not these macro-blocks should be turned into skip
macro-blocks, and sets flags COD and MODB in accordance with the results
thereof. The flags COD-and MODB are similarly variable length encoded for
transmission. The flag COD is also supplied to the upper layer encoding unit
23.

Fig. 23 illustrates a structure of the upper layer encoding unit 23 of Fig.
15. In Fig. 23, parts or components corresponding to those shown in Figs. 1



Figs. 18A and 18B are diagranms to which reference will be made in

expl ai ning spatial scalability; Figs. 19A and 19B are

di agrams to which reference will be nade in expl ai ni ng spati al
scal ability; Figs. 20A and 20B are di agrans '
reference wi | VOS&¥8Ye in expl aining a nmethod for c*é‘%é%:ﬁr?g VOP
si ze data and of fset data; Figs. 21A and 21B are di agrans
to which reference will be made in expl ai ning a method for

determ ning VOP size data and offset data; 44 Fig. 22 is a

di agram of a |lower |ayer encoding unit 25 of Fig. 15; _ Fig
23 i's a di agram of and 22averdepioted by dinecsaiewgpference m8nerals FThat is5the upper layer
Figs. 24A and 24B are diagrans to which reference will be made_in

expl ai ni ng spat i al eaeodinginiti23is similarly constructed to theJaweplayergrgoding unjts
diagrans to which reference wll b [ . exnl ai ni ng spati al
scalabi i ty: of Fig. 53 o1 o't epebdenot Hiiscl S¥EP for beving sekey stimnLeridddine
sel ect code (ref sel cogde): <Flg. i .. di a
decoder accogdi ng PB@L%%%%W% qx}geakeys@mq de%‘?@'s%ﬂ?“?%@%ﬁ?‘%’%?&
Fig. 28 is a diagram of R lﬁ,g)?.p Ve enttiding umi 23 of Fig0 13; #i@ﬁﬂﬂatafromthe

Fig: 29 is a diagram of anot I Flustrative structure of VOP decodi ng
' picture layering unit 21 (Fig. 15), that is the VOP of the upper layer, are

supplied to the frame memory 31, as in Fig. 1, for détecﬁng the motion vector
on a macro-block basis in the motion vector detector 32. The motion vector
detector 32 receives the VOP of the upper layer, size data F SZ _E, and offset
data FPOS_E, in addition to the upper layer VOP, in a manner similar to that
in Fig. 22, and receives the decoded key from the key signal decoder 53. The
‘motion vector detector 32 recognizes the arraying position of the VOP of the
upper layer in the absolute coordinate system based on the size data FSZ_E
and the offset data PPOS_E, as in the above case, and extracts the object
contained in the VOP based on the decoded key signals so as to detect the
motion vector on a macro-block basis.

The motion vector detector 32 in the upper Iéyer encoding unit 23 and
in the lower layer encoding unit 25 processes the VOP in a pre-set sequence
as éxplained with reference to Fig. 1. This sequehce may be set as follows.

In the case of spatial scalability, the upper or lower layer VOP may be
processed in the sequence of P, B, B, B, ..., or L P, P, P, ..., as shown in Figs.
24A or 24B, respectively. In the upper layer, the P-picture as the first VOP
of the upper layer is encoded in this case using the VOP of the lower layer at
the same time point, herein an I-picture, as a reference picture. The
B-pictures, which are the second and following VOPs of the upper layer, are
encoded using the directly previous VOP of the upper layer and the VOP of

the lower layer at the same time point as the reference pictures. Similarly to
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units 72[err] to 72[err]; Fig. 30 is a diagramof a |ower
| ayer decodi ng ' of Fig. 29; Fig. 31 is a di agr am of
an upper Iayer%&ﬁgg unit 93 of Fig. 29; Fi i 7% "%
Illustrates syntax of a bitstream obtai ned on scal abl e encodi ng;

Fig. 33 illustrates VS syntax; Fig. 34 illustrates VO

synt ax; Fig. 35 ill ust rates WMGL synt ax;

Fig.'36 il lustrates VOP syntax; Fig. 37 illustrates VOP
synt ax; the P-pietuges ¢faheslooses layer; ﬂmtB-pwtmgbﬁthempperdhyer are used as

di ffsi zehori zontal and di ff sizevertical; Fig. 39

shows variabl e | engrefexeperpistures infengoing she othar XiORst Fhedower layer is encoded
as in the case of MPEG] or 2 or in H.263.

The SNR scalability may be consider as being equivalent to the spatial
scalability wherein the multiplying factor FR is equal to unity, whereupon it
may be treated in a manner similar to that of the spatial scalability described
above.

In the case of using temporal scalability, that is, if the VO is made up
of VOPO, VOP1, VOP2, VOP3, ...with VOP1, VOP3, VOPS, VOP7, ...being
upper layers (Fig. 25A) and VOP0O, VOP2, VOP4, VOP6, ...being lower
layers, (Fig. 25B), the VOPs of the upper and lower layers may be processed
in the sequence of B, B, B, ...or1, P, P, as sh_own in Figs. 25A and 25B. In
this case, the first VOP1 (B-picture) of the upper layer may be encoded using
VOPO (I-picture) and VOP2 (P-picture) of the lower layer as reference
pictures. The second VOP3 (B-picture) of the upper layer may be encoded
using the upper layer VOP1 just encoded as a B-picture and VOP4 (P-picture)
of the lower layer which is the picture at the next timing (frame) to the VOP3
as reference pictures. Similarly to VOP3, the third VOPS5 of the upper layer
{B-picture) may be encoded using VOP3 of the upper layer just encoded as
the B-picture and also VOP6 (P-picture) of the lower layer which is the
picture (frame) next in timing to the VOPS,

As described above, the VOP of the other layer, herein the lower layer
(scalable layer) may be used as a reference picture for encoding. That is, if,
for predictive coding an upper layer VOP, a VOP of the other layer is used as
a reference picture (that is, a VOP of the lower layer is used as a reference
picture for predictive encoding of a VOP of the upper layer), the motion
vector detector 32 of the uppér layer encoding unit 23 (Fig. 23) sets and



diff VOP vertical ref; Figs. 40A and 40B illustrate
macro- bl ock synt ax; Figs. 41A and 41B illustrate MODV

vari abl e | ength code; Fig. 42 illustrates a nacro-bl ock;
Figs. 43A an ow variable | ength code of MBTYPE; Fi g.
44 illustrat g!ég"?%’ I'ctive coding by a direct node; PCT’wmﬂ%. 45
Illustrates predictive coding of a B-PICTURE of an upper | ayer;

Figs. 46A and 46B are diagranms to which reference will be made in
expl ai ning a quasi-direct node; 46 Fig. 47 is a flowhart to
whi ch reference will be nmade in explaining nmet hod for

deternining a var i aitpuss a fagspecifyingsuch usb.f&?r exampig the Bges(ref_layer_id) may
method for det er mPevily SlavE P avhich THerVOR tshpte Edemrpictie HEJBREs 1 AgF-
L BT OV O M e SRRt oGt GRS 9 B
upper layer encoding unit 23 is adapted for setting and outputting a flag
ref_select code (reference picture information) in accordance with a flag
ref_layer_id for the VOP. The flag ref_select_code specifies which layer
VOP can be used as a reference picture in execuﬁng forward predictive coding
or backward predictive coding,
Figs. 26A and 26B specify values for a flag ref select_code for a P-and
B-picture. |
As shown in Fig. 26A, if, for example, a P-picture of an upper layer
(enhancement layer) is encoded using as a reference picture a VOP decoded
(locally decoded) directly previously and which belongs to the same layer as
the P-picture of the upper layer, the flag ref_select_code is set to ‘00°. Also,
if a P-picture is encoded using as a reference picture a VOP displayed directly
previously and which belongs to a layer different from the layer of the
P-picture, the flag ref_select_code is set to ‘01°, If the P-picture is encoded
using as a reference picture a VOP displayed-directlsl subsequently and which
belongs to a different layer, the flag ref__select_éode is set to ‘10°. If the
P-picture is encoded using as a reference picture a concurrent or coincident
VOP belonging to a different layer, the flag ref _select_code is setto ‘11°.
As shown in Fig. 26B, on the other hand, if a B-picture of an upper
layer, for example, is encoded unsing a concurrent VOP of a different layer as
areference picture for forward prediction or is encoded using a VOP decoded
directly previously and which belongs to the same layer as a reference picture
for backward prediction, the flag ref select_code is set to ‘00°. Also, if a
B-picture of an upper layer is encoded using a VOP belonging to the same
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Fig. 50 is a flowhart to which reference will be made in expl ai ning
processing for LD, macr o- bl ock of an upper | ayer; l.gS.
51A to 51C il |W§t’?}i‘¥’§3 processing for a sk!og macr)c/)-bl ock; and PCT/mwosﬁsg
Fig. 52 is a flowhart to which reference will be nmade in explaining
processing for the quantization step DQUANT. Best
Mode for Carrying Qut the Invention 47 Fig. 12 illustrates an
encoder according to an enbodi nrent of the present invention. In

such encoder, pi ct ulayerdstareferance pictnie foy ferveard preshicttont ar is encoded using@ YOPdeo
obj ect) constructi ng_ unit 1 which extracts an object of a picture
B

suEpI i ed thlerfeto t odisplayed dinectly pviausly wwml which belongntp ardifferentlayerjanar at e
a key sign VO and tput {h ted k i gnal , al i th
The- ascodt at ed VO oIIFERCE BIowEp Lok baskp o peditigt. e Fedre shist rots o e
2 t 2 i % foc VO |

const 1 ucred in the - in addBbn, i s Bpichb SFA wiber Yighs 1 eopb PustfE RIVORP,

to the VOP construchédyded Hiteetl Jprevious! [£idr Which BEIBhgd té!tROQatke tlRyer as a
associ ated key signals. Mre s{) cifically, the picture data for
encodi ng may i ncl udfeférbcelpictis®r oris endolied using ar VORdigplayed nlireatlk sybsedqupntlly

K1. Further, assume that a synthesized I%i cture can be generated therefrom

by use of aandwhich Khejongs ot idiffetentilayevas a mefexgace gictuve. dhe dlgguni t
1 may out put t he foreground F2 as VOl apd the key signal Kl as.the
key signal for the (Rg_se?ect_coﬁg 1% (§ett'|?e%96]31€gkét‘? GCI%TH%??&%PBP?] YA t he
Vi . : _ '

O constructing uni ﬁéoﬂ?@#?ﬁ%&k&? displayed direbfy BRRKGIAUIInk wifich ¥l6ngdsto! NE

VOP constructing un r
a different layer as a reference picture for forward prediction or is encoded

using a VOP displayed directly subsequently and which belongs to a different
layer as a reference picture for backward prediction, the flag ref_select_code
is set to ‘11", |

The methods for predictive coding explained with reference to Figs.
24A, 24B, 25A, and 25B are merely illustrative and, as is to be appreciated,
it may be freely set within a range explained with reference to Figs. 26A and
26B which VOP of which layer is to be used as a reference picture for
forward predictive coding, backward predictive coding or bidirectional
predictive coding.

In the above description, the terms spatial scalability, temporal
scalability and SNR scalability were used for convenience. However, as
explained with reference to Figs. 26A and 26B, if a reference picture used for
predictive encoding is set, that is if the syntax as shown in Figs. 26A and 26B
is used, it may be difficult to have a clear distinction of spatial scalability,
temporal scalability and SNR scalability with the flag ref_select_code. Stated
conversely, the above-mentioned scalability distinction need not be

performed by using the flag ref select_code. However, the scalability and



background, a key signal may not be required and, as such, is not generated

and out putted. If the picture data for encodi ng contains no
key _S|gnial, as for exanple if the picture data for encoding is a
previ ously sy, |.zed picture, the picture is divi |
accordance vvi{e'hq&?ﬁ"é-set al gorithmfor extracting one or M&gﬁ»&ﬂmm

areas and for generating a key signal associated with the extracted area.
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constructing unit 1 sets a sequence of the extracted area to VO which

sequence is output tl&dﬂg%\lfdfgselﬂct ol eanycloe exdamyple Kby assogiated with edch etheroasi at ed
) N

VOP constructing unit Where n =1, 2, ..., The VOP

constructing unit Bgseribpd belowtructs a VO pl ane (VOD) fromthe out put

of the VO constructing unit 1 sych that the nwnber, of hori t.al pixel
and vertical pixels w |ntbagsed agd?}mg‘eélagrrﬁgé?lﬁtn?‘wg&ﬂﬁ‘?ﬂ? 1 h as
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the scalability is spatial scalability or SNR scalability. If the flag
~ ref_select_code is other than ‘11’, the scalability is temporal scalability.

In the case of a B-picture, the flag ref_select_code of ‘00’ is associated
with the use as a reference picture for forward prediction of a concurrent VOP
of a layer specified by the flag ref select_id, wherein the scalability is spatial
scalability or SNR scalability. If the flag ref_select_code is other than ‘00’,
the scalability is temporal scalability.

If a concurrent VOP of a different layer, herein a lower layer, is used
as a reference picture for predictive coding of the VOP of the upper layer,
there is no motion between the two VOPs, so that the motion vector is 0(0,0)
at all times.

| Returning to Fig. 23, the above-mentioned flags ref layer id and
ref_select_code may be set in the motion detector 32 of the upper layer
encoding vnit 23 and supplied to the motion compensator 42 and the VLC unit
36. The motion vector detector 32 detects a motion vector by use not only of
the frame memory 31 but also, if needed, a frame memory 52 in accordance
with the flags ref layer id and ref_select_code. To the frame memory 52, 2
locally decoded enlarged picture of a lower layer may be supplied from the
resolution converter 24 (Fig. 15). That is, the resolution converter 24 may
enlarge the locally decoded VOP of the lower layer by, for example, an
interpolation filter, so as to generate an enlarged picture corresponding to the
VOP which is enlarged by a factor of FR that is an enlarged picture having the



encoding unit 3N (where n=l, 2, ... n). This key signal is supplied from
t he VO constructing unit 1, as described above. The VOP constructing
unit 2N detects size data (VOP size) which represents the size (such

as the \)@%ﬁ%ﬁdi nal length and the transverse |ength) ﬂ%@%@% and

of fset data ( of fset) which represents the positio OP in
the frame (for exanple, coordinates with the left uppernost point of
the frame as a point of origin) and al so supplies such data to the
VOP encoding unit 3[err]. The #80P encoding unit 3[err]
encodes an output of the VOP constructing unit 2N in accordance with
a predeterni ned st sanesite as thelVQR ofithermipperdayer associated, wigisthet \GOR af the lamer
outputs the resulting bitstreamto a_nmultiplexing unit 4

j . Th
mul ti ptexing unit 42yRs dheframememeey 52 storesdbgram %@ﬁlmedmr@derom
its 3 to 3 d.t its. th | ti | 1. pl.exed dat
oround vave 0 - St refeltod SRieret 24ncmrres e Hubiphing B 1, dhe
t . va o . . . .
red um 6 (such as desciition conver®ePSR BitBcdy'ugBlel Y IBEA dRb3ed YOR 5K F

disc, a magnetic tgpwep ﬂaﬁeh%nbédiﬁ%/unit 25 to the upper layel endbdiffeunit b3 withuube
further expl ai ned. O may be a sequence of respective objects

maki ng up a synt hegerfedming any spptified peodessimgitherddner e i s a sequence of

pictures for synthesis, while VOP is a WD 98/ 10593

PCT/ JP97/ 03178 The motion vector detector 32 receives size data FSZ_B and offset data
FPOS_B from the lower layer encoding unit 25, and receives the multiplying
factor FR from the delay circuit 22 (Fig. 15). Thus, if the enlarged picture
stored in the frame memory 52 is used as a reference picture, that is, if a lower
layer VOP concurrent with an upper layer VOP is used as a reference picture
for predictive coding of the VOP of the upper layer, the motion vector
detector 32 multiplies the size data FSZ_B and the offset data FPOS_B
corresponding to the enlarged picture with the multiplying factor FR. In this
case, the flag ref._select_code is set to 11" as explained with reference to Fig.
26A and to ‘00’ for the P-picture and for the B-picture as explained with
reference to Fig. 26B. The motion vector detector 32 recognizes the position
of the enlarged picture in the absolute coordinate system based on the results
of multiplication for detecting the motion vector.

The motion vector detector 32 may also receive a prediction mode and

a motion vector of the lower layer. These may be used as follows. If the flag
ref_select_code for the B-picture of the upper layer is ‘00°, and the
multiplying factor FR is 1, that is if the scalability is SNR scalability, in which
case an upper layer VOP is used for predictive coding of the upper layer so
that the SNR scalability herein differs from that prescribed in MPEG2, the

upper layer and the lower layer are of the same picture so that the motion

vector and the predictive mode of the concurrent lower layer picture can be



34 VO at a given time point. That is, if there is a synthesized

picture F3 synt hesi zed from pictures F1 and F2, the pictures Fl or
F2 arrayed chronol ogically are each a VO, while the pictures Fl or
F2 at a given tine poi nt are each a VOP. Therefore, a VO may be a

set of VOPs oVOPH& e object at different tine poitftgr7M3178

If the picture F1 is the background and the picture F2 is the foreground,
the synthesized picture F3 is obtained by synthesizing pictures F1 and F2
using a key signal for extracting the pictursg F2. In this situation, the
VOP of the picture F2 includes not only picture data constituting

the picture F2 used ditettly for pecdictivel coding BPthe i BHpithak of dic wipepldyer In this
associ at ed key signal s. Al t hough the sequence of picture
frames (screen fracae, namotion vieetor nor predictionmpsld i$ outpitted or rasmittedfromt he
VO may be changed in size and/or position,. . _That is, the VOPs_ making
up the same VO nay thsemetiem yectosdatector htq the ML Lounit 36 becanse the rseeipipgisideon.
For exanpl eFig. 13 shows a synt he

FI as the backgroufff EFfQEE=H HF‘iilc 3 gg&#%ﬁ%@@gﬁf}ﬂ ﬁac%:mfethe upperala%rCt e _
picture FLIS o PUORSbERRRBE o Bee, scaucnce of che entire
as photographed in whi clAs@estfibe®atiofeahe olibh vEsioR defieion 32 hﬁeﬂ.@é nbtCrilp the he
person represents a VO (terned VOL). In this exanple, VOO (which is a
VOP of an upper layer but also an enlarged picture as reference pictures for
detecting the motion vector. In addition, the motion vector detector 32 may
set the prediétion mode which minimizes the prediction error or variance as
explained with reference to Fig. 1. Furthermore, the motion vector detector
32 may also set and output other information, such as flag ref_select_code
and/or ref layer_id.

As shown in Figs. 15 and 23, a flag COD specifying whether or not a
macro-block constituting an I- or P-picture in the lower layer is a skip
macro-block is supplied from the lower layer encoding unit 25 to the motion
vector detector 32, VLC unit 36, and the motion compensator 42, as will be
explained subsequently.

A macro-block, a motion vector thereof having been detected, may be
encoded as described above, whereupon the VOL unit 36 outputs a variable
length code as the encoding result. As in the lower layer encoding unit 25, the
VLC unit 36 of the upper layer encoding unit 23 may set and output a flag
COD specifying whether or not the 1- or P-picture macro-block is a skip
macro-block as described above and a flag MODB specifying whether the
macro-block of the B-pibture is a skip macro-block. The VLC unit 36 may
also receive the multiplying factor FR, flags ref_secret_code and ref_layer_id,
size data FSZ_E, offset data FPOS_E, and an output of the key signal

encoding unit 51, in addition to the quantization coefficients, quantization



| andscape) basically does not changed in position or size, as is a usual

pi cture or screen frane. On the other hand, VOL (which is a picture
of a gerSﬁn)f changes in size or position as he or she noves
towards the frg ofpack of the drawi ng. Therefore BHR Fi g.
13 shows VOO angw at the same tine poi nt, the posﬂ:?)on and size
of the two may not necessarily be the sane. As a result, the VOP
encoding unit 3N (Fig. 12) provides in its output bitstream not

only data of the encoded VOP but also informétion pertaining to the
positions (coordinates) and size of the VOP in a pre-set absolute

coor di nat e VteRS/matoB vector, and the prediction mode. The VLC unit 36
PCT/ JP97/ 03178
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is encoded and locally decoded as described above and stored in the frame
“memory 41. In the motion compensator 42, motion compensation is carried
out for so as to generate a prediction picture using not only the locally
decoded VOP of the upper layer stored in the frame memory 41 but also the
locally decoded and enlarged VOP of the lower layer stored in the frame
memory 52. That is, the motion compensator 42 receives not only the motion
vector and the prediction mode but also the flags ref secret_code and
ref layer id, decoded key signal, multiplying factor FR, size data FSZ-B and
FSZ_E, and offset data FPOS_B and FPOS_E. The motion compensator 42
recognizes a reference picture for motion compensation based on the ﬂags
ref _secret_code and ref _layer_id. If alocally decoded VOP of the upper layer
or the enlarged picture is used as a reference picture, the motion compensator
42 also recognizes the position and the size of the picture in the absolute
coordinate system based on the size data FZS_E and offset data FPOS_E or
on the size data FZS_B and offset data FPOS_B for generating a prediction
picture and may utilize the multiplying factor FR and the decoded key signal.
The key signal of the VOP of the upper layer is supplied to the key

signal encoding unit 51 which encodes the key signal (in a manner similar to
the key signal encoding unit 43 of Fig. 22) and supplies the encoded key
signal to the VLC unit 36 and the key signal decoding unit 53. The key
signal decoding unit 53 decodes the received encoded key signal and supplies
the decoded key signal to the motion vector detector 32 and the motion
compensator 42 as described above for use in extracting the VOP of the upper

layer.



Fig. 14 illustrates a basic structure of the VOP encoding unit 3[err] of
Fig. 12. As shown in Fig. 14, the picture signal (picture data) from
t he VOP constructing unit 2N (lum nance signals and chroma signals
making up a V Is supplied to a picture signal encoding unit 11,

whi ch may be gams(mssv constructed to the above encod®fTHP7RIE 1

wherein the VOP is encoded I n accordance with a systemconformng to
t he MPEG or H. 263 st andard. Motion and texture information, obtained
on encoding the VOP by the picture sisgnal encoding unit 11, is
supplied to a nultiplexer 13. As further shown in Fig. 14, the key

signal fromthe VOP conBigr 2Zillusgatesn enibodirners opp decodet for dedoding a bitstreami gnal
encoding unit 12 where it is encoded b for exanple, differential pulse

code nodul ati on (mewnecrhrﬂmeqncgdw ign¥%r mat | on obt ai ned fromthe

encodi ng by the key S|g encoding unit 1 led to the
mul ti pl exer ?ﬁem%m&q \{Ste@hé( tﬁﬁ fﬁl[g H}aé’ttl‘}rt@“ém&ﬁéll

i i pl xer 13 al ‘;‘?Jd &Eﬁnm#@gsswé&éi heol 191%99&5"%9*1'”%%& e (agt

(VOP offset) fromg exer
13 nultipl exes the lth‘ggl vem %ﬁgﬁ%ﬁs{{#g d-eEES’ adrgc%rdn{g’ijnﬁsdlmn
buf fer 14 which tr greliegétipbil itSs ﬂ:i)ﬁﬁluﬁét!lby auepratucing aeﬁw(mmim tiheithat a

vol ume so as to output snoothed data he key signal encoding
unit 12 may perf or everds ﬁmn’egelmnmamab supplied to a danwltnpiemﬁdewha‘elmmsof
the key signal in accordance with a notion_vector tected b for

exanmpl e, predicti vém%gt%gprbaé@i bitstreams M(21, ) QZ.r.cang @ﬁ%ﬁe supplied to an

Cempor a1y bef or e SFogEdVOR 3% T B0l BT 76s SciodBtn PR e

iSIng?ﬁle Further, t '&ﬁta‘i%ﬂsﬁfﬂﬁﬁﬁ‘? VO, 4 k& SRRAJLBOJAEAIVIOP Ske)l Bt Bfi¥erHalin2!
(VOP offset) and supplies the decoded data or signal to a picture
reconstructing unit 73. Based on-outputs of the VOP decoders 72, to 72, the
picture reconstructing unit 73 reconstructs an original picture which may be
supplied sent to a monitor 74 for display.

Fig. 28 illustrates a basic structure of the VOP decoder 72,, of Fig. 27.

As showing in Fig. 25, the bitstream from the demultiplexer 71 (Fig. 27) is
supplied to a demultiplexer 81 wherein the key signal information and the
information on the motion and texture are extracted. The key signal
information is sent to a key signal decoding unit 82, and the information on
the motion and texture is supplied to a picture signal decoding unit 83. The
key signal decoding unit 82 and the picture signal decoding unit 83
respectively decode the key signal information and the information on the
motion and texture and supply the resulting key signal and VOP picture data
(faminance and chroma signals) to the picture reconstructing unit 73, Further,
the size data (VOP size) and the offset data (VOP offset) are also extracted
from the input bitstream and supplied to the picture reconstructing unit 73
(Fig. 27).
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key signal encoding unit 12 (buffer feedback) can be supplied to the

pi cture | encoding unit 11 A quantization step

determned in ?ﬁgﬁgﬁ%?ure signal encoding unit 11 frgﬁ¥¥%@ﬁﬂ$%g%ived
data vol une. Fig. 15.illustrates a structure of the VOP
encoding unit 3N of Fig. 12 which is configured for realization of
scalability. As shown in Fig. 15, the 53/OP picture data fromthe VOP
constructing unit 2N, its key signal, size data (VOP size), and

of fset data (VOP of f set) Ifithe keyl signabpn¢asing unif 19i(Eigud4) matien-compensates the

unit 21 which generates picture data Qfégéural | ayers, that is, . layers the
VOPs. - Mor e sy signakinjaceprdance withdhe metion yeprdetegted mothg pigtniesignal o

I ct | [ It . . . tput..th | Ct. t d the k
Ci Gnal “suppi 1 et horeosing it f (Bt B by e Bt bigafl, B ot v Gl o
Construti ng.the b alhPECind s Bichiee B b pitieignal deqoditg Wii'4T Bt tothi ey

resol ution in order gignhaP@écddingufiit 8285 s fo dbedodd thé kEysigmil asing thelMetideVector.
signals of a lower |ayer (lower hierarchical order). The input VOP nay al so

be | ower layer data, whi|Rg.i20dllustratesatstaotuayf the VOP decbding anit Uxpef Figf 27
pi xel s may be increased) so as to be upper |ayer data. .
A further descri pti dier #mplementing sealalility. ofe shewn (in Fig.i 25 thepbitsireamnsupplied

b B eYL4et I N AR L P Sl e
In the case of encod iy sGlarkEd Mo Gt Mek VOP bitifedth Ghi RQoWeY ByeP VOB ¢

bitstream. The lower layer VOP bitstream is supplied to a lower layer

decoding unit 95 which decodes the lower layer bitstream and supplies the
tesulting decoded picture data of the lower layer and kéy signal to a resolution
converter 94, Additionally, the lower layer decoding unit 95 furnishes
information for encoding the upper layer VOP such as the size data FSZ_B,
offset data FPOS_B, motion vector MV, prediction mode and/or the flag
COD, obtained on decoding the lower layer bitstream, to an upper layer
decoding unit 93. The upper layer VOP bitstream from the demulitplexer 91
is delayed in a delay circuit 92 by a delay time corresponding to the
processing time in the lower layer decoding unit 95 and then supplied to the
upper order decoding unit 93. The upper layer decoding unit 93 decodes the
upper layer bitstream furnished via the delay circuit 92 by utilizing the outputs
of the lower layer decoding unit 95 and the resolution converter 94, if need be,
and outputs the resulting upper layer decoded picture, key signal, size data
FSZ-E, and offset data FPOS-E. The upper layer decoding unit 93 may also
output the multiplying factor FR (obtained on decoding the bitstream of the
upper layer) to the resolution converter 94. By using the received multiplying
factor FR, the resolution converter 94 méy convert the decoded picture of the



21 may output the picture signals and the key signals alternately as upper

| ayer data or |ower |ayer data depending on tine points. If the
VOPs ki ng up a VO are entered in the sequence of VOPO, VOPL,

VOoP2, VOP3, .. t he picture layering unit 21, the latter

out puts the V&ggx{}%gb VOP2, VOP4, VOPG, ..., as | ovRETHRYE 5t o,
whi | e out putting VOPs VOP1, VOP3, VOP5, VOP7, ..., as upper |ayer
data. In tenmporal scalability, sinply the thinned-out VOPs may be

| ower | ayer data and upper |ayer data, whil esdicture data are not WO
98/ 10593

PCT/ JP97/ 03178 lower layer to an enlarged picture, as in the resolution converted 24 (Fig. 15).

enl arged nor contracted, that is, resolution conversion is not perforned,
al t hough such r esolTheieniargestpictnrs foom ¢his convession és seatito the upper layer decoding t he

case of using encodi ng SNR (signal to noise ratio calapility,

i nput pi gthrg Si gndi’%tg%ﬁp Réa'?lb%lljﬁﬁf@‘gqcleaﬂgr %Itlpéﬁfiﬂ)feﬁgtt%téﬁﬂgs upper | ayer
dat a or |ower | ayer t,a. . That is, .in this,case, the,i ngqut pi.cture
signals and key éﬁ%nﬂ?é}ﬁ&f“{éﬁéﬂ Wma?f]dﬂ‘f’d%’g Fagﬁﬁrgeﬁwgb‘g“"& hg
sane dat a. P ¢ ol | 0 ' elady T
may occur in the casgl gwn mFi'@ zfgbfﬁ%\r,]r(t:’g%{ %agﬁﬁﬁeégﬁ@ﬂga%ﬁg%hﬁéﬂfgﬂsﬂﬁbkﬂ yIf
a synthesi zed pi ct Upthe'détRdeofFig! P exdiipt foir Ravifs a kB¢ sipAaldee¥ding Anit 108 as

anew device. Accordingly, in Fig. 30, parts or components corresponding to

those of the decoder of Fig. 2 are depicted by the same reference numerals.

As shown in Fig. 30, the lower layer bitstream from the demultiplexer
91 (Fig. 29) is supplied to a buffer 101 for storage therein. An IVLC unit 102
reads out a bitstream from the buffer 101 and variable length encodes the
read-out bitstream for separating the quantization coefficients, motion vector,
prediction mode, quantization step, encoded key signals, size data FSZ B,
offset data FPOS_B, and the flags COD. The quantization coefficients and
the quantization step are sent to the dequantizer 103; the motion vector and
the prediction mode are sent to the motion compensator 107 and the uppei'
layer decoding unit 93 (Fig. 29); the size data FSZ_B and offset data FPOS_B
are sent to motion compensator 107, key signal decoding unit 108, picture
reconstructing unit 73 (Fig. 27) and to the upper layer decoding unit 93; the
flag COD is sent to the upper layer decoding unit 93; and the encoded key
signal data is sent to the key signal decoding unit 108.

The dequantizer 103, IDCT wunit 104, arithmetic unit 105, frame
memory 106, and the motion compensator 107 may preform processing
similar to that performed by the dequantizer 38, IDCT unit 37, arithmetic unit
40, frame memory 41, and motion compensator 42 of Fig. 22 to decode the
lower layer VOP. The decoded lower layer VOP is sent to the picture
reconstructing unit 73 (Fig. 27), the upper layer decoding unit 93 (Fig. 29) and



Fig. 13 is supplied as VOP, the first spatial scalability is to turn the

I nput VOP . inits entirety into an upper |ayer (enhancenent | ayer)
as shown in Fig. 16A, while turning the VOP contracted in its
entirety to a | ower |ayer (base |ayer) as shown in Fi

The second spXP#1%Pal ability is to extract an object const F’gﬂlt‘fﬁ@slgs
portion of the input VOP corresponding to a picture F2 and to turn it into

an ~ upper layer as shown in Fig. 17A, while turning the VOP in its
entirety into a lower |ayer (base |aggr) as shown in Fig. 17B. This
extraction may be performed in the VOP constructing unit 2[err] so

that an object extrgetresolution ¢inverter 94 (Fig.@®ner may be thought of as a VOP.
The third spatial scalability is to extract E&ects (VOPs) constituting the

i nput VOP so as to generBhekeyrsigmabdecadignniaA08 may peeiorm aprecessmg:simiar to
D ne upper M e el i pEht o7 e e B ko
LR T St i Tl ok eyl ok i it
PCT/ JP97/ 03178 ’ ' :
Fig. 31 illustrates a structure of the upper layer decoding unit 93 of Fig.
29. Such upper layer decoding unit 93 is similarly constructed to the encoder
of Fig. 2. Accordingly, parts or components corresponding to those shown in
Fig. 2 are depicted by the same reference numerals.
~ As shown in Fig. 31, the upper layer bitstream from the demultiplexer
91 and delay circuit 92 (Fig. 29) is sent via a buffer 101 to a IVLC unit 102.
The IVLC unit 102 variable length decodes the received bitstream to separate
quantization coefficients, a motion vector, a prediction mode, a quantization
step, encoded key signal data, size data FSZ_E, offset data FPOS_E, a
multiplying factor FR, and flags ref_layer_id, ref_select_code, COD, and
MODB. The quantization coefficients and the quantization step are sent to
the dequantizer 103, as in Fig. 30; the motion vector and the prediction mode
are sent to the motion compensator 107; the size data FSZ_E and the offset
data FPOS_E are sent to the motion compensator 107, a key signal decoding
unit 111 and the picture reconstructing unit 73 (Fig. 27); the flags COD,
- MODB, ref layer_id, and ref_select_code are sent to the motion compensator
'107; the encoded key signal data are sent to the key signal decoding unit 111;
and the multiplying factor FR is sent to the motion compensator 107 and the
resolution converter 94 (Fig. 29).
The motion compensator 107 receives not only the above data but also

the motion vector, flag COD, size data FSZ_B, and offset data FPOS_B of the



38 from anong the above-described three types, such that the
pi cture |ayering unit 21 layers the VOPs for enabling the encoding
by the pre-set scalability. Fromthe size data and of fset

data of the VOPs lied to the picture | ayering unit 2 tinmes
referred to hgﬁe%'*ﬁ@i initial size data and initial W@é’?‘f"g‘gﬁg |
respectively), the picture layering unit 21 calculates (sets) offset

data and size data specifying the position and size in a pre-set absolute
coordi nate system of the generated | ower |ayér and upper |ayer VOPs,

respectively. The manner of setting the offset data
(posi tion informat lower lager frim the lower 1sjer decading ahittISe(Fig29). afibe faner
| ayers is explained with reference to the above-nmenti oned second

scal ability (Figs. memboryid2 teajvesithe enlaged picturedtam ghe resolution copmesterPéSB of
S ontarged i nt er FBF deaunizadad DT Wit 1 gt vild 03 ¥atas BTy 106,
| over | ayor i's enl BN soppasator 10745 amCince) 112 ot pBoctife, o,
e 54 b1 ot ot o oG B8 HERGRAY O et et % e

enl arged picture w Initral . fset data.

The enl arging rati ag} frarfle hitfiid?y 9¢ Anofibn EdRpaBator 42! A fraraé hemivry 52 of the
whi ch the upper layer picture 1s contracted to generate a picture of the

| ower | ay euppéailayer @ncoding umie 28 §Fig. R3Y tederode ke upperlayenYE?P. | Bhes et
so that the size data of the enlarged pjcture obtained onBeRnbﬁrgi ng
the picture of thedeeqdad lpwgelayps VOP is sent tpthe pighure seconstucting gyt 81 pe

incident with the initi I, d . th . ._.oth h ffiset
o o 1, e kbR R
h , f - ;
i mum ect angl e, (Y inal Sedodfg ARACSS HhE ubpERtafer ooding Wik 29 (Fig. 23)
VOP, as found basedo@§td dRoddtthk ieidoded kepsigntdidata. The sdzaking key Sipaals aftbent

Additionally, size data FSZ E of the upper |ayer nmay be set to the
transverse to the picture reconstructing unit 73.

In the above-described upper layer decoding unit 93 and lowgr layer
decoding unit 95 of the VOP decoding unit 72,, the decoded picture, key
signal, size data FSZ_E, and offset data FPOS-E, referred to as upper layer
data, and the decoded picture, key signal, size data FSZ_B, and offset data
FPOS-B, referred to as lower layer data, are produced. The picture
reconstructing unit 73 may reconstruct a picture from the upper layer data
and/or lower layer data as described hereinbelow.

In the case of using the first spatial scalability shown in Figs. 16A and
16B, that is if the input VOP in its entirety is the upper layer and the entire
VOP contracted or reduced in size is the lower layer, that is if both the lower
layer data and the upper layer data are decoded, the picture reconstructing unit
73 extracts the decoded upper layef picture (VOP) of a size corresponding to
the size data FSZ_E based only on the upper layer data, by the key signals, if
need be, and arranges the extracted picture at a position specified by the offset

data FPOS_E. If an error occurs in the lower layer bitstream or only the lower
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sur roundi ng ar\!’ﬁ%ﬁﬁ-" extracted fromthe input VOP.
0

Therefore, if

set data FPOS B and the size data FSZ_BPSPWém"s

| oner | ayer are converted in accordance with the multiplying factor FR
picture frame of a size corresponding to the converted size data FSZB may
be thought of at a position corresponding to5The converted of fset data
FPCOSB in the absol ute coordi nate system an enlarged picture

obt ai ned on nul ti pllayergdata is decoted becemuse |thy anonitort 4 eanl xnly loperaRR math e
arranged as shown in Fig. 20A and the picture of the upper |ayer

be sinilarly arrangw-resolutionpietnree the pigture reconstructing ynit J3texiracts tamer and

si ze data FSZE of
(Fig. 20B), in whi
of the upper |ayer
Is, in_this case,
position as

t

t
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the extracted picture at a position specified by the offset data FPOS_B.

In the case of using the second spatial scalability shown in Figs. 17A
and 178, that is if a part of the input VOP in its entirety is the upper layer and
the entire VOP constructed or reduced in size is the lower layer, that is if both
the lower layer data and the upper layer data are decoded, the picture
reconstructing unit 73 enlarges the lower layer decoded picture of a size
corresponding to the size data FSZ_B by use of a multiplying factor FR to
generate a corresponding enlarged picture. The picture reconstructing unit 73
multiplies the offset data FPOS_B by FR and arranges the enlarged picture at
a position corresponding to the resulting value. Additionally, the picture
reconstructing unit 73 arranges the upper layer decoded picture having a size
corresponding to the size data FSZ-E at a position specified by the offset data
FPOS_E. In this case, the upper layer portion of the decoded picture is
displayed with a higher resolution than that of the other portions.

In arranging the upper layer decoded picture, the decoded picture is
synthesized with an enlarged picture. This synthesis may be carried out using
key signals of the upper layer.

The above-mentioned data and the multiplying factor FR may be
supplied to the picture reconstructing unit 73 from the upper layer decoding
unit 93 (VOP decoding unit 72,)). Using such data, the picture reconstructing
unit 73 generates an enlarged picture.

I, in the case of applying the second spatial scalability, only the lower

layer data are decoded, picture reconstruction may be carried out as in the

| ength of - a 16-tupled m nimumrectangle (VOP)

a

may

tem
nd



the person in the enlarged picture, as shown in Figs. 20A and 20B.

In using the first and third types of scalability, the offset data FPOSB
or FPOS E and size data FZSB and FZS E are determ ned so that associ ated
pi xel s of th%v(l)%’w*er | ayer enl arged picture and the upper |ayer. enlarged

pi cture e arranged at the same positions in th CINEY™,

coordi nate system The of fset data FPOS B, FPOS E and size
data FZSB, FZS E may be determned as follows. That is, the offset
data FPOSB of the | ower |ayer may lbsg determ ned so that the offset
data of the enlarged picture of the | ower | ayer will be coincident
W th a pre-set poghdd SFupplyihgthedoot-desribead spatiahbealability. system such as
the point of origin, as shown in Fig. 21A. On the other hand, t he

of fset data FPOS E of ffhin thepsse of applying thes third: spatiahsablability (Fige d8AJi18B; e,
such as the upper |eft apex of a 16-tupled m ninumrectangle (VOP) .
surroundi ng an objl9&; 191}, that isdficach objecheonstityting arompat VOSindtsratisety dhan he

1T Ol 5 i e e o R R

layer and the be reconstructed as in the case of applying the above-mentioned second spatial
scalability.

With the offset data FPOS B and FPOS E, as described above,
corresponding pixels of the enlarged lower layer picture and the upper layer
picture may be arranged at the same positions in the absolute coordinate
system. Additionally, the above-described picture reconstruction leads to a ‘
correct picture (that is, a picture substantially devoid of position deviation).

Syntax in scalability will now be explained in conjunction with a
MPEG4VM verification method.

Fig. 32 illustrates a bitstream structure obtained on scalability
encoding. More specifically, a bitstream is constructed by video session (VS)
class as a unit and each VO is made up of one or more video object layer
(VOL) class. If a picture is not layered, the VOL may be a sole VOL,
whereas, if the picture is layered, it is made up of a number of VOLs equal to
the number of layers.

Figs. 33 and 34 show the syntax for VS and VO, respectively. The VO
is a bitstream corresponding to the sequence of the entire picture or part of it
(object), so that the VS is constructed by a set of such sequences. As an

~ example, a VS may correspond to a broadcasting program.

Fig. 35 shows a VOL syntax. VOL is a class for scalability and may
be identified by a number specified by video_object_layer_id (portion shown
by Al in Fig. 35). Thatis, video_object_id for the VOL of the lower layer
may be 0, while video_object_layer_id for the VOL of the upper layer may be
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data FZSE of the upper |ayer nmay be set in a nmanner simlar to that

expl ai ned wt ce to Figs. 20A and 20B.

of fset data F %I”g'{? FPCS E are set as descri bed above, P\Mﬁg?s’g%m at ed
pi xel s maki ng up the enlarged picture of the |Iower |ayer and the

pi cture of the upper layer are arrayed at the associated positions in the
absol ute coordi nate system RetBrning to Fig. 15, picture
data, key signals, offset data FPOS E, and si ze data FSZE of the
upper |ayer gener at édThemunberof scalable laygrsiis not limited @12, but may beany optippali ed

%gr?egpe)l()ﬁéi oot 3'% %ﬁeﬁ%ﬁﬁﬂé&?ﬁé&?ﬁ&e 3 o Whretic rarlt AiL TR Saire piosure.y
Soppl i ed o the bpobftt ercot Y be Bistfifindd ot Be %‘f‘g‘%@‘*ﬂﬁéﬁ@ﬂé‘%‘u‘?ﬁephﬁge cey
signals, offset dat %hfcﬁ@?gblﬁesthe shap@(gﬂhémdsm Vaéd ob eci rl?‘x] i y| ng

are suppl ied to a | ower Tayer encodin unit 257

factor FRis sumolIB@lsetlaaﬁll@wsﬂeifaueﬂiapemhe&omsmmgular upper |ayer
encoding unit 23 and to a resolution converter 24. The | ower

| ayer encodi ng uni t vitlBo eohjectclayerhehapieanay be H¥X dIf the ¥ dis of a shape pf an arcs)
and key signals of the |lower |ayer. O fset data FPOSB and_size data
FSZ B are cont ai nedexﬂﬂ%?%bbf@bﬂﬂdtkeﬁdaé’m%ﬁé’ﬂ“&laﬂ Fapes 0 rddamy which is

§§5§Lé§dttﬂ2 :é‘ng?)béh R L T T A %é@sé?ﬁ%%eure
Conver ter 24 ont ar oot erby it F e B AR & oindchs IS AT 011 (B

recei ved _ f r geald)Nehat B\&/Eﬂxd%ﬁrcaﬁmé%slhmesm #isinda boft RegOr dance with
the nul tiplying

video_object_layer shape may be ‘10°.

Consider the ease wherein the video_object_layer_shape is ‘00
when the VOL is rectangular in shape and the position and magnitude of
the VOL in the absolute coordinate system is constant or does not change
with time. In this case, the magnitude (transverse length and longitudinal
length) may be specified by video_object_layer_width and
video_object_layer_height (portion shown by A7 in Fig. 35). Both
video_object_layer width and video_object_layer height may each be a
10-bit fixed-length flag and, if, for example, the video_object layer shape
is ‘00, the 10-bit flags may be transmitted at the outset only once because
the VOL is of a fixed size in the absolute coordinate system (that is, the
video_object _layer shape is ‘00°).

Further, a one-bit flag scalability (the portion shown by A3 in Fig, 35)
specifies which of the lower and upper layers is the VOL. For example, if the
VOL is the lower layer, the flag scalability may be set to 0; whereas, if the
VOL is the upper layer, the flag scalability may be set to 1.

If a VOL uses a picture in another VOL as a reference picture, the



factor FR so as to revert the same to the original size. The resulting

pi cture, whi ch may be an enlarged picture, is outputted to the
upper | ayer encodi ng unit 23. The upper | ayer
encodi ng unit_23 encodes picture data (first picture) WO 9%{} 593
PCT/ JP97/ 0317%0 9810593 PCEERI7I03 and

key signals of the upper layer. Ofset data FPOS E and size data FSZ E
are contained in the resulting encoded data (bitstream which is supplied

to the mul ti pl exer 26. The upper |ay®d encoding unit 23 encodes the
pi cture data using the enlarged picture supplied fromthe resol ution
converter 24. VOL to whichtherdference piatnee belongsiis reprasenteddsy refidayeveidupper

| ayer encodi ng unit 23 are supplied with size data FSZ B, offset
data FPOSB, a noti (the pertiasrshiwn by A4 in Figa 35 hwhichgnaythe trapsmitied enly fay the
encoding unit 23 refers to or utilizes such data or information as
appropri ate or necHBRPTd@Y&Tng processing, as will be more fully

out put'e 1 rom the upper 1uEig 35, hor_smplidE fbieh Pl .27 T L P OIS | aver

encoding unit 25 apg: Safiphine factd?SnRh6WHIn A5 in Fig, 35 specify a value corresponding
to the horizontal length of the VOP in the lower layer and a value
corresponding to the horizontal length of the VOP in the upper layer,
respectively. Therefore, the length in the horizontal direction of the upper
layer to that of the lower layer (multiplying factor of the resolution in the
vertical direction) is given by
hor_sampling_factor n/hor_sampling_factor_m. Additionally,
ver_sampling_factor_n and ver_sampling_factor_m shown in A6 in Fig. 35
specify a value corresponding to the vertical length of the VOP in the lower
layer and a value corresponding to the vertical length of the VOP in the upper
layer, respectively. Therefore, the length in the vertical direction of the upper
layer to that of the lower layer (multiplying factor of the resolution in the
vertical direction) is given by
ver_sampling_factor n/ver_sampling factor_m.

Fig. 36 shows an example of the syntax of the video object plane
(VOP) class. The size of the VOP (transverse and longitudinal length) may
be represented by VOP_width and VOP_height, each having a 10-bit fixed
length, as shown by Bl in Fig. 36. The position in the absolute coordinate
system “of the VOP may be represented by a 10-bit fixed length
VOP_horizontal_spatial mc_ref (portion B2 shown in Fig. 36) and a
VOP_vertical mc_ref (portion B3 shown in Fig. 36). The above VOP_width
and VOP_height represent the length in the horizontal direction and the length

in the vertical direction, respectively, corresponding to the above-mentioned



the resulting multiplexed signal. Fig. 22 illustrates an
exanpl e of the |lower |ayer encoding unit 25. In. Fig 22, parts or
conponents corresponding to those in Fig. 1 are depicted by t he
same reference nunmerals. That is, the |lower |ayer encoding up

simlarly consVRa¥1W%¥ to the encoder of Fig. 1 except for M@ow Bed
key signal encoding unit 43 and key signal decoding unit 44.

In the Iower layer encoding unit 25 of Fig. 22, picture data fromthe

| ayering unit 21 (Fig. 15), that is, VOPs of élhe | ower |ayer, are supplied
to and- stored in a frame nenory 31. A notion vector may then be
detected on a sizemadatd- BSACB ladi FSZnEa mOn othevethesr hand.echer above
Such notion vector detector 32 receives the offset data FPOS_B. and
the size data FSZ_B\#DPthorizontal spatialgmgrrefayldr V@P vertigal M- k8 srqsn@,cqﬁlslx on
vector of the macro-bl ock based @ ta Si rhc zZe a
the position of the W%ﬁ@ﬁ@omlﬁﬂeﬁmr@e honzontal 'rGF'i’%f’n%‘) Vqrﬁc‘ﬁé‘?rgﬁ??'h t he

For' detection’ and ¢ ABONIRPBIHEDSERER cprewnnd REEPES Band FPOS.B ' & °"°%p,
| {/\B 38/62859;,“6 above- ment iT§a&FOBOSRA GOPORGGhN HOP Tk Bpatide e Gef afd
PCT/ JP97/ 03178 VOP_vertical_mc-ref may be transmitted only when the
video object layer_shape is other than ‘00", If the video_object_layer_shape
is ‘00, the size and the position of the VOP are both constant, so that it is
unnecessary to transmit VOP_width, VOP_height,
VOP _horizontal_spatial_mc_ref or VOP_vertical_mc_ref. On the receiving
side, the VOP has its upper left apex point arranged in coincidence with the
point of origin of the absolute coordinate system, while its size can be
recognized from the video_object_layer_width and the
video_object_layer_height described with reference to Fig. 35.
Aref_select_code shown at B4 in Fig. 36 represents a picture used as
a reference picture as explained with reference to Figs. 26A and 26B. Such
ref select_code may be prescribed in the VOP syntax as shown in Fig. 36.
Fig. 37 shows another example of the syntax of the video object plane
(VOP) class. In the present embodiment, similar to the embodiment of Fig.
36, information on the size and the position of the VOP is transmitted if the
video_object_layer_shape is other than ‘00’. However, if, in the present
embodiment, the video_object_layer_shape is other than ‘00", a 1-bit flag
‘load_VOP_size (portion shown by C1 in Fig. 37) may be transmittéd which
indicates whether or not the size of the presently transmitted VOP is equal to
that of the previously transmitted VOP is transmitted. The load_VOP_size
may be set to 0 or 1 if the size of the current VOP is equal to or is not equal

to the size of the previously decoded VOP, respectively. If the



42 a reference coordinate systemfor the notion vector detector 32
and the VOP for encoding and the VOP as the reference picture nay be
arranged in the absol ute coordi nate system for detecting the notion
vect or. The notion vector detector 32 receives a decoded key
signal from tW@9%M059 oy signal decoding unit 44 obtai nedBFPEABHSE ng
the key signal of the | ower | ayer and decodi ng the result of

encodi ng. The notion vector detector 32 extracts a object fromthe
VOP by utilizing the decoded key signal so as2to detect the notion
vector. The decoded key signal is used in place of the original key
si gnal (key signal léuf $10P_gize i, VOP fveidtteort VOPL height (SRowkbg €2 in Fig. 37) is
because a decoded key signal is used on the receiving side’

Meanwhi | e, the det @ot deansmitted; whareasr if (the)load S0P slizecid hithny GR widthhend

predi cti on node no y. o the VLC ynit 36 and the notion conpensator 42
but also to the upb@?‘%‘ﬁ‘ﬁ&”@ ufbeh ¥OR pyidth aroyOP_height are similar toro

Coor i nat e Syst om MIRCEARRIRE i FtPihes 8 FRE Gocer i bed above. | Thus,
e oot IR and o1 5P 9L RS, paeke e I YO0 gy o
signal . decoehgithditidl t lefigthf 6f thbeniifdie VORS aild Ahe SPinsl&ké Nehgth or
connection with the not1on vector detector 32.
longitudinal length of the directly previously decoded VOP (sometimes
referred to as size difference) may be used as VOP_width or VOP_height,
respectively. In actual pictures, the VOP size may not change frequently, so
that redundant bits can be reduced by transmitting VOP_width and
VOP_height only when the load_VOP_size is 1. If the size difference is used,
the amount of information may be further decreased.

Such size difference may be calculated and variable length encoded by
the VLC unit 36 in Figs. 22 and 23 and outputted therefrom. In the present
case, the IVLC unit 102 sums the size difference to the size of the directly
previously decoded VOP size for recognizing or determining the size of the
currently decoded VOP.

With regard to VOP position information, the difference between the
coordinate value in the absolute coordinate system and the coordinate value
of the directly previously decoded VOP (previous VOP) (sometimes referred
to as position difference) in place of the coordinate value in the absolute
coordinate system, is transmitted by diff VOP_horizontal ref and
diff VOP_vertical_ref (portion shown by C3 in Fig. 37).

Hthexory cmthe in the absolute coordinate system of the directly
previously decoded VOP is represented by
VOP_horizontal_mc_spatial_ref prev or
VOP_vertical_mc_spatial_ref prev, diff-VOP-horizontal ref or



The VOP, the notion vector of which has been detected, is quantized
as in Fig. | the resulting quantized data is supplied to the VLC unit 36.
Thi s VLC unit receives not only the quantized data, quantization

step, notion ctor and the prediction node, but also l;[_l.}%l,g; t
data FPCS B angosals%%gata FSZB fromthe picture |ayering urﬁsﬁﬁﬂ

(Fig. 15) so that this data nay al so be quantized. The VLC unit 36
al so receives the encoded key signals from t he key signal encoding
unit 43 (bitstreamof the key signal) so tha®3the encoded key

signal s are al so encoded with variable | en?t h encodi n%.L That is,. WO
98/ 10593 diff VOP_vertical_ref may be calculated by the VLC umt 36 (Figs. 22 and

PCT/ JP97/ 03178 A . . . 43 t he
key signal encodi ng23hinacgardance with the following cauatipns:t r om t he picture

[ yer D0 un § 21 ae oxD! S eSS SAE G0 6ol e RAGBLSEECS K,
44. The key signal decoding unit 44 ngﬁﬁizbﬁ@l_em@_ggﬁmbey_psé\gnal S
outputs the diff VOP_vertical_ref = VOP_vertical_mc_spatial_ref -
VOP_vertical_mc_spatial_ref_prev
using VOP_horizontal mc_spatial_ref or
VOP_vertical_ mc_spatial _ref in Fig. 36. Further, meanwhile, the VLC unit
36 variable-length encodes the calculated diff VOP_horizontal_ref and
diff VOP_vertical_ref and outputs the same. Specifically, the VLC unit 36
finds diff_size horizontal or diff size_vertical at C4 in Fig. 37 in accordance
with a table shown in Fig. 38 and in association with diff VOP_horizontal _ref
and diff VOP_vertical_ref, and variable length encodes the
diff_size horizontal or diff_size_vertical thus found. Also, the VLC unit 36
converts diff VOP_horizontal_ref or diff VOP_vertical_ref into variable
length codes in association with diff_size_horizontal or diff size vertical and
in accordance with the table shown in Fig. 39. The diff VOP_horizontal_ref,
diff VOP_vertical_ref, diff_size horizontal or diff_size_vertical converted
into variable length codes may be multiplexed on other data for transmission.
In this case, the IVLC unit 102 of Figs. 30 and 31 recognizes the length of the
variable length codes of diff VOP_horizontal_ref or diff VOP_vertical_ref
from diff size horizontal or diff size vertical and performs variable length
decoding based on the results of such recognition.
If the position difference is transmitted, the information volume can be
decreased as compared to the case of Fig. 36.

A ref select_code shown at C5 in Fig. 37 is substantially similar to

that explained with reference to Fig. 36.



decoded key signal to the notion vector detector 32, the notion conpensator
42, and the resolution converter 24 (Fig. 15). The key signa
encoding unit 43 is supplied not only with the key signals of the

| ower | ayer h |lso with the size data FSZ B and of fset dat FPCSB
so that, sinf“é?ﬁQ D the notion vector detector 32, the keJégpaﬁgPrm
encodi ng unit 43 recogni zes the position and the range of the key signals
in t he absol ute coordi nate system based on such dat a.

The VOP, the notion vector of which has beer4detected, is encoded as

descri bed above and locally decoded as in Fig. 1 for storage in a frane
menory 4 1. The decodedFigsc40A andd9B ishowshelsyasaxof emecrerbleclpi cture in a
manner as descri bed above and outputted to the resol ution, converter, 24.

I'n distinction from t heFigPHGA shawsthenpmtaxqohaymagra-blogkeofan I- or P-pictyrect yre -

st or Eéei”ﬁeg e IV nomb s ha "CQTopdich Sif tarBnErL BRE 1o E° Hepdtng
B- pi ' i

e L8 e s chIFASME R SHEGHE Fobhir e s bl | BRCOLP e
as to whether or ngct CIERS oDt om 1RHErE-BI6cK oF BEpitir© o & Phpicture

macr o- bl ocks, and sets flags COD and MODB in accordance Wwth the results

thereof. The fl ags (feshlt afi quidtiation of dieDCArdogffivients)odre allereps indetheadetior or
transm ssion. The flag COD is also supplied to the upper |ayer encodin
uni t 23. vector is zero, theFVHC umit 36 ofitbe lewerdayerencoding pait2f (Fige 2a§per

Layer encod ng Ut b3S e dayer ngeding wnt 25 B 255 ers B bR oRRIRAHRE"
I-picture or the P-picture as a skip macro-block and set the COD to 1.
Therefore, if the COD is 1, there is no data to be transmitted for the
macro-block, so that data subsequent to the I-flag .is not transmitted. On the
other hand, if ac components other than. 0 are present in the DCT coefficients
of the I- or P-picture, the VLC unit 36 sets the flag COD to 0 and may
transmit subsequent data. Further, the MCBPC arranged next to the flag
COD specifies the macro-block type and the next following data may be
transmitted in accordance with the MCBPC. Furthermore, since an l-picture
basically does not become a skip macro-block, the COD for the I-picture is
not transmitted or is designed so as not to be transmitted.

The “COD” may only be present in VOPs for which
VOP_ prediction _type indicates P-VOPs and the corresponding macroblock
is not transparent. The macroblock layer structure is shown in Fig. 40A. The
“COD” may be a one bit flag at the macroblock layer which when set to “0”
signals that the macroblock is coded. If setto “1”, no further information may
be transmitted for this macroblock; in that case, for P-VOP, the decoder may
treat the macroblock as a ‘P(inter)’ macroblock with the motion vector for the
whole macroblock equal to zero and with no coefficient data. The macroblock

layer structure of B-VOPs (VOP_ prediction_type="10") is shown in Fig. 40B.
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22 are depicted by the sane reference nunerals. That is, the upper |ayer

encodi ng unit Woosgesss m.larly constructed to the |ower |ayer pigpeHgigiuni t

25 of Fig. 22 or to the encoder of Fig. | except for having a key
si gnal encodi ng unit 51, a franme nenory 52, and a key signal
decoding unit 53 as new units. %n t he upper |ayer encoding

uni t 2% of Fig. 15, picture data fromthe pi cture Iayeri ng unit 21
F 5 that is VOR_ of .t he dtothe
gria?re gﬁmrk yb31 Iash{]ﬁ I&D indicates usg& gt@bé?’f’hf)&ﬂf iacMB\/B‘c#’g most recently, ",
macr o- bl oc asis i vqp or,
detector 32 recei Vegec%oﬁgd@pgg'r%l t ettﬁ%npg(?ﬁ gygB %il%mt ata}'—sgzg\‘% (g]f\]Pset
data FPOS_E i n addinpiifhibis iiGluddifinthd Bitdtfeam ngme}w?senﬁmﬁ%aaLl R

t hat in Fig. 22, receirves t key fromt S gna

decoder 53. The as shown ummg/emmr}meeﬂ,@m thcdse of gine eﬂ&nbhﬁerﬁrldyer
position of the VOP of the pper layer in the absol ute coor ate

system based on thesmhakscalablht)ﬂmelect codezm@0i&& sonlability g5t1d), remastiessaf i n
t he above case, and racts the object tained in the VOP ed
on the decoded key QE@% rsa%Bagﬂledneﬂtreemﬂvmco&% io"ﬁ%‘tvl% t{;"eﬁ‘taﬁ‘f" g}?ia
macr o- bl ock basi s. i h ig BB'[IOI’I vector detector 32 in the upper
| ayer encodi ng unit %“éﬁas own in 1% r"( he | ower |ayer encoding unit 25

processes the VOP TN PFig. &R dRSAIREG i of s macrdiBloBk B #Biehutd (VDI RSN

to Fig. 1. This sequence e set a he case
of spatial scal abi | flayMODB, aRipged fext toothe feakiibg dirst VAIRIRBgodeEis associated with

processed in the sequence of P B, B B ..., or I, P, P, P. ..., as shown
in Figs. e flag COD in Flg 40A and specifies whether or not any data is arranged
next to the MODB (that is, specifies the macro-block type of the B-picture).

The “MODB?” flag may be present for every coded (non-skipped )
macroblock in B-VOP, It may be a variable length codeword regardless of
whether MBTYPE and/or CBPB information is present. In the case in which
MBTYPE does not exist, the defanlt may be set to “Direct (H.263B)”. In the
case of the enhancement layer of spatial scalability (ref_select_code=="00
&& scalability=="1"), the default of MBTYPE may be set to “Forward MC”
(prediction from the last decoded VOP in the same reference layer). The
codewords for MODB are defined in Figs. 41A and 41B.

The VLC unit 36 (Figs. 22 and 23) may encode MODB by variable
length encoding as shown, for example, in Figs. 41A and 41B for
transmission. That is, in the present embodiment, two sorts of variable length
encoding of the MODB are provided as shown in Figs. 41A and 41B. (The
term "variable length table" is used herein for denoting both the table for
variable length encoding and the table for variable length decoding.) The
variable length table of Fig.. 41A (sometimes referred to herein as MODB

- table A) allocates three variable length codes for MODB, and the variable



24A or 24B, respectively. In the upper layer, the P-picture as the first

VOP of the upper layer is encoded in this case using the VOP of the
| ower | ayer a the sane tinme point, herein an |I-picture, as a

ref erence pi c B- pi ctures, which are the second and

foll om ng VOP dﬁ"f"ﬁé upper |layer, are encoded usi ngP(EWHW@Ct ly
previ ous VOP of the upper |ayer and the VOP of the | ower |ayer at
the sane tinme point as the reference pictures. Simlarly to WO

98/ 10593 66

PCT/ JP97/ 03178 45 t he
‘P-pictures of the [length tably ef Fig. 4d BXspinetimes sefefred e herejreas MORB table Bxed
as reference pictures in encoding the other VOPs. The | ower |ayer is
encoded as iaHoeates tygyarighle lopgthrodes for MODR. ﬁ',m;htheuseof the MODB The

Soal abi 11ty whir o1 el & RIRSKBTHcH Pt oop beclepaied W Py ot e pon
[t Ty be teatetaoR cABRRRhu Y hfioh 9e&&35fggnfcrbebﬁﬁﬁ§,r%om

scal abi |l ity descri e casSe of usin

O ™ 1 i i g hrmigoBh of e BT, 3T
(Fig. 25A) and VOPGhacyéiBhack \dOR4orreéponding, pd&ﬁidﬁg)ﬂ aodiegctly previously decoded 1-
or P-picture (that is, a macro-block of an I- or P-picture at the same position
as the macro-block being processed) is a skip macro-block with the COD
~ being zero, the VLC unit 36 (Figs. 22 and 23) sets the macro-block of the
B-picture as the skip macro-block with the MODB being zero. In this case,
data subsequent to MODB, such as MBTYPE and CBPB, may not be
transmitted.

I, however, the DCT coefficients (quantized DCT coefficients) for a
macro-block all have the same value (such as 0) but a motion vector for the
macro-block exists, so that is the motion vector should be traixsmitted, the
MODRB is set to ‘10’ and the next following MBT YPE is transmitted. On the
other hand, if at least one of the DCT coefficients of the macro-block is not
zero (that is, if a DCT coefficient exists) and a motion vector for the
macro-block exists, the MODB is st to ‘11’ end the next following MBTYPE
and CBPB are transmitted.

The MBTYPE specifies the predictive mode of the macro-block and
data (flag) contained in the macro-block, and the CBPB is a 6-bit flag which
specifies the block in the macro-block wherein the DCT coefficients exist.
Specifically, each macro-block may include four 88 pixel blocks for
luminance signals, a 88 pixel block for chroma signals Cb, and a 88 pixel
block for chroma signals Cr, totaling six blocks, as shown in Fig. 42. The
DCT unit 34 (Figs. 22 and 23) may perform DCT processing for each block,



| ayers, (Fig. 25B), the VOPs of the upper and | ower |ayers nmay be processed

in the sequence of B, B, B, ...or |, P, P, as shown in Figs. 25A and 25B.
In | this case, the first VOPI (B-picture) of the upper |ayer may be
encoded usi ng VOPO (I -picture) and VOP2 (P-picture) of r

| ayer as r ef er JNCa/ 10593 pi ctures. The second VCPg ( B- pi )cturrsl;}g?‘}nftaﬁg
upper | ayer may be encoded usi ng the upper |ayer VOPl1l just encoded
as a B-picture and VOP4 (P-picture) of the I ower layer which is the
picture at the next timng (frame) to the VO&3 as reference

L) S e S ey K i s o

R e L

e o o ase
ure (t P ot

the lower layer 7s used as

(D

as a reference pic hat 1s, a V
a reference _ Nth tbie 6f the CBPE @ ¢ lor 0aif arBOT icogffivient isvéHs abt inhthe gk
| ayer), the notion vector detector 32 of the upper |ayer encodi ng

unit 23 (Fig. 23) sdmsingrhe block numbér Ngresp&aively. It is herein assumed that the LSB
PCT/ JP9TI 03178 and MSB are the first bit and the sixth bit, respectively. Theré%e, if CBPB
is 0 (000000°), there are no DCT coefficients in the macro-block.

On the other hand, the flag MODB may be set to ‘0’ or ‘1 if the
MODB table B (Fig. 41B) or the MODB table A is used in the VLC unit 36
(Figs. 22 and 23), respectively. Therefore, if the MODB table B is used, a
skip macro-block may not be produced.

Next, the MBTYPE is encoded by variable length encoding by the
VLC unit 36 (Figs. 22 and 23) and transmitted. That is, in the present
embodiment, two sorts of variable length encoding of the MBTYPE are
provided as shown in Figs. 43A and 43B. The variable length table of Fig.
43A (sometimes referred to herein as MBTYPE table A) allocates four
variable length codes for MBTYPE, and the variable length table of Fig. 43B
(sometimes referred to herein as MBTYPE table B) allocates three variable
length codes for MBTYPE.

If the MBTYPE table A is used, and if the predictive mode is the
bidirectional predictive encoding mode (Interpolate MC+Q), the VLC unit 36
variable length encodes the MBTYPE to ‘01°. In such case, DQUANT,
MVD,, and MVD, are transmitted, in which DQUANT denotes a quantization
step, and MVD, and MVD, denote a motion vector used for forward
prediction and that used for backward prediction, respectively. Alternatively,

instead of the quantization step per se, the difference between the current



outputs a flag specifying such use. For exanple, the flag (ref_layer_id)

may specify a layer to which the VOP used as a reference picture
belongs if there are three or nore layers. Additionally, the notion
vect or det ectﬁr 9§ f the upper layer encoding unit 23 is adapted
for setting a q g‘{sg{ltting a flag refsel ect code (refP tﬁcture
I nformation) in accordance with a flag ref layer_id for the VOP. The
flag ref select _code specifies which |ayer VOP can be used as a
reference picture in executing forward predi68ti ve coding or backward
predictive coding. Fi gs. 26A and 26B specify values for a

flag ref sel ect codquéndizatioR-stepl and the preRiquscquangization step may be uséd ashown

in Fig. 26A, if, for _exanple, a P-picture _of an upper |ayer .
(enhancenent | ayer PQUANT dthe predictign sods is the bagkward predictive encodingmeedsded

(1 ol . 0ecoed) dgait ERY, kPR Bl P ok, U L
(000, P8 1 o PUANE BRIPIE S Gl RGBT ARG,

layer different f rBfEdﬁdiﬁe'éﬁéSﬂin?me@ (forward MC*@)! MBTYPE! R6vakiaBR Iefifth
select-code is set to '01'. If The P-picture is encoded using as a

reference picture enddded th ‘0p0 K rd DQUANT and MWD arecranbmitied d Ifthé prediction
belongs to a different |ayer, the flag ref selectcode is set to "10'. If

t he P- pi ct mode isthe divect owde praseribed in H.26% (diresbeqding mode)s MBRYREr ent
or coi nci dent . VQR, bel lhg.to a different layer, the flag ref
sel ectcode is set fsosettoli-,_and(f\ﬂgbrhqnsn'ansnuttqé shown in Fig. 26B, on the

ot her hand, if a B-pict . er I 4 . ex | €41 1.S
encoded using a concurrig{lg p%gﬁc%f g%gﬂlo?lﬁetrl%erﬁWﬁ%éfngglfcgam% rﬁg&’eg q;l@?té?’ence
picture for forwar forivaRipredicevt éicoding WS Bakwird gredictivE eflesdiniEthode, and
directly previously and which belongS to the sane | ayer as a reference

pi cture f obidirectiomally predidtive encoding motitplnvedieen ekplaineddHowewet to
"00". Also, if a B-pi cture of an upper_ |ayer is encoded using a VOP

bel ongi ng to the sMREG4 provides four types, that is the above three types and a direct mode.

Therefore, the motion vector detector 32 of Figs. 22 and 23 sets, the one of the
intra-coding mode. (that is, forward predictive encoding mode, backward
predictive encoding mode, bidirectionally predictive encoding mode, and the
direct rhode) as a prediction mode which will minimize prediction error. The
direct mode will be further explained herein below.

In the VLC unit 36 (Figs. 22 and 23) MBTYPE may be ‘1°, ‘01’ or
‘001° when the MBTYPE table B (Fig. 43B.) is used and may be ‘1’, ‘01°,
‘001’ or ‘0001° when the MBTYPE table A is used. Therefore, if the
MBTYPE table B is used, the direct mode may not be set as the prediction
mode.

The direct mode will now be explained with reference to Fig. 44.

Assume that four VOPs exist (namely VOPO, VOP1, VOP2 and VOP3)
displayed in this order, with the VOP0 and VOP3 being a P-picture (P-VOP)
and the VOP1 and VOP2 being a B-picture (B-VOP). Additionally, assume
that the VOPO, VOP1, VOP2 and VOP3 are encoded/decoded in the order of
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| ayer as a reference picture for forward prediction or is encoded using a

VOP di Swoa%ﬁlgspgi rectly previously and which bel ongs toﬁcﬁ‘é’%‘{“{ggﬁem

| ayer as a rence picture for backward prediction,

refselectcode is set to 'O1l'. In addition, if a B-picture of an
upper layer is encoded using a VOP decoded directly previously and
whi ch belongs to the sane |ayer as a 168f er ence picture or is encoded.
using a VOP displayed directly subsequently and which belongs to a
di fferent | ayer as YORJ, &FQP3&/QPtand ¥OR%e flag ref sel ectcode is
set to '10'. Lastly, if a B-picture of an upper layer,_ . oded
using a VOP di spl ayed di HVadenthe Wp@amemweﬂmsmm@@cw coding of 5

using S”tvoLaéfépf‘Zy fercfes%r@'fr%é ey el e Thait an s §%=&nc°de"
di ff t ke h
f: age:g? sel ect code)éﬁéod%a (&ecfoﬁé@{tﬁf&ﬂy%ﬁr&“‘ﬂ)ﬁp&hmg V@?%%H 'ﬂSd tt ©
predi ctive coding expFal B thd hbtitre v eotoreahe ﬁhaEﬂQElock at the samé PositidBas | ﬁﬁA

and 25B are nerely illustrative and, as is to be appreciated, It may
be freely set withi maaru-bin@eoféb(@l’hbang enc¢dded (redcro-block bbngngxlcd)ZﬁMHndxc
motion vector MVF for forward predictive encoding of the macro-block being
encoded and the motion vector MVB for backward predictive encoding the
macro-block being encoded can be calculated from the motion vector MV and
a pre-set vector MVDB in accordance with the following equations:
MVF = (TRB X MV)/TRD + MVDB
MVB = (TRB - TRD) X MV/TRD
However, the motion vector MVB can be calculated by the above
equation when the vector MVDB is 0. If the vector MVDB is not 0, the
motion vector MVB is calculated in accordance with the foliowing equation:
MVB = MVF - MV,
TRB denotes a distance up to a directly previously displayed l-or P-picture
(VOPO in the embodiment of Fig. 44), and TRD denotes the interval between
I- or P-pictures positioned directly before and directly after VOP1 in the
display sequence (between VOP1 and VOP3 in the embodiment of Fig. 44).
The motion vector detector 32 of Figs. 22 and 23 may set a direct
mode as a prediction mode if, with the vector MVDB of the VOP of a
B-picture being changed in value, the prediction error produced on predictive
coding using the motion vectors MVF and MVB obtained in accordance with
the above equations is smaller than that obtained for the intra-coding mode
(forward predictive encoding mode, backward predictive encoding mode or
bidirectionally predictive encoding mode). In the above, the vector MVDB



26B whi ch VOP of which layer is to be used as a reference picture for
forward predictive coding, backward predictive coding or bidirectional
predi ctive codi ng. In the above description, the terns
spatial scalabilit t enpor al scal ability and SNR scal abilit

used for convéff ?f%? However, as expl ai ned with ref cPEHE? ’P%mfil gs.
26A and 26B, if a reference picture used for predi ctive encoding is
set, that is if the syntax as shown in Figs. 26A and 26B is used, it
may be difficult to have a clear distinction?®f spatial scalability,
tenporal scalability and SNR scalability with the flag refsel ectcode.

St at ed convenachaye thé samé directionrdsithated thcmbtion vedtgr MiVst i ncti on need
not be performed by using_ the fIa ref sel ectcode. However, the
scal ability and W ths embadiment of Fig. 44, TRB = 1 and TRD = 3, so that the
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flag ref select codBotionveciopM¥E isMVA +MVDE; (n the otheghand, éﬁ%WOBPHé’FctSE
descr|bed DeloW | MVB js 2MV/3 sd't}P-20%93 % MVDE i€ MUBB 118 Al ot ©]

sel.ect code of 11 7i's associ a th the useas erenc
pi cture (reference rgiﬁﬁ{, for forward prediction) of a concurrent
VOP of a l|layer specified by the flag ref sel ectcode, wherein

' If the prediction mode is the direct mode, the motion vector MV of a

corresponding macro-block in the nearest P-picture encoded/decoded in the
future (VOP3 in the embodiment of Fig. 44) may be used for
encoding/decoding of the macro-block being enéoded.

As previously described, a VOP may be changed in size or position (if
video_object_layer_shape is ‘10’ or ‘01°). In such a case, the corresponding
macro-block may not be available. Therefore, if the direct mode is used in
encoding/decoding a VOP changed in size or position, processing may be
infeasible. Thus, in the present embodiment, the direct mode is usable only
when a VOP having a macro-block being encoded (VOP of B-picture) is of
the same size as the VOP of the nearest P-picture decoded in the future.
Specifically, the use of the direct mode is allowed only when the VOP size
represented by VOP_width and VOP_height as described above is not
changed. :

Therefore, the MBTYPE table A (Fig. 43A) which includes a variable
length code of MBTYPE of a direct mode, is used if the VOP of a B-picture
having a macro-block being encoded has the same size as the VOP of the
nearest P-picture decoded in the future.

Additionally, the MODB table A (Fig. 41A) is provided in MPEG4,
which prescribes that if this MODB table A is used the prediction mode is the
direct mode if MODB is ‘0’ and the ref select code of Figs. 26A and 26B is
not ‘00°’. Thus, the MODB table A may be used if a VOP of a B-picture



the scalability is spatial scalability or SNR scalability. |f the flag
ref selectcode is other than ' 11', the scalability is tenporal
scal ability. In the case of a B-picture, the flag ref

sel ect-code of ' 0Q' s associ ated with the use as ar

pi cture for fo?‘(ﬁa??’d"%?edi ction of a concurrent VOP of%ﬁa’g@"&?—m
specified by the flag ref selectid, wherein the scalability is spati al
scalability or SNR scalability. If the flag ref selectcode is other than

' 00", the scalability is tenporal scallability. If a
concurrent VOP of a different |ayer, herein a |lower |ayer, is used

as a reference pict havingar macreeblock being ercodeddiasithe saroPsize astthe ViR of theyer ,
there is no notion between the two VOPs, so that the notion vector is

0(0, 0) - at amhgargstRspicture decoded m the futymg: yrning to Fig. 23, the

above-nentioned flags ref,la | r t.code nmay be I n
the nmotion detector 32 o 'ﬂ%ﬁ’p@ﬁ%ﬁﬁ‘ﬁmdmeﬂ%ﬁ%ﬁ%’r"&&rﬂ@“ﬁaﬂ‘zﬁt
supplied to the noti r&@&mh% Reb Ceuni . . e
notion vector det ec?}gg %2 !dgt ects a m)“tgi gh v_crlygirgh%h{t?ggmntgfdgﬁﬁﬁngia

the frame nenory 31 but ﬁ‘tﬁ@vidb&-oﬂj%@dﬁﬂer—ﬁagkWOWQPFi?nbtrbhﬁﬁg‘aiﬁ%%e
with the flags ref layerid and ref” sel ectcode. To the frane nenory 52, a

| ocal | y decoded enl ao ¢t ipithis vase, dlie BMODBaable dyard the MBT YPEtpble Xl aferused.t he

resol ution converter 24 (Fig. 15). That is, the resolution converter 24 may
enl arge the locally decoé’@d w@thesthand.aif thsWOR of e B-pigture baviag armpacso-block

Bl Ao L et Rab s OREA o SR BEVBREILIE BRAPIRIS,

picture having the ge.oded in the future, the direct mode may not be used. In this case,
MBTYPE is variable length encoded/decoded using the MBTYPE table B.

~ If the VOP of the B-picture having the macro-block being encoded is

different in size from the VOP of the nearest P-picture decoded in the future,
at least MPTYPE should be transmitted. In other words, in such situation, it
mﬁy not be necessary to transmit both MBTYPE and CBPB. Thus, MODB
may be variable length encoded/decoded using the MODB table B (Fig. 41B)
which does not provide the case of not transmitting both MBTYPE and
CBPB, without using the MODB table A (Fig. 41A) which provides the case
of not transmitting both MBTYPE and CBPB.

By selecting or changing the variable length table used in accordance
with changes in VOP size, the volume of data obtained as a result of encoding
may be reduced. That is, if only the MODB table A (Fig. 41A) is used, tlie
MODB may be encoded in a 1-bit variable length code or in two 2-bit variable
length codes. On the other hand, if the MODB table B (Fig. 41B) is used, the
MODRB is encoded in a 1-bit variable length code or in a 2-bit variable length
code. Therefore, if both the MODB tables A and B are used, the frequency
with which the MODB is encoded in two bit variable length codes is

decreased and, as a result, the data volume may be reduced.
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size as the VOP of the upper |ayer associated with the VOP of the | ower

| ayer. The franme nenory 52 stores therein the enlarged picture sug ILed
from MR8 uti on converter 24. However, if the muFEFSTY/ ﬁﬂ factor
Is 1, the resolution converter 24 directly supplies the locally
decoded VOP fromthe | ower | ayer encoding unit 25 to the upper |ayer
encoding unit 23 w t hout perform ng 3y specified processing

t her eon. The notion vector detector 32 receives size data
FSZB and of fset data  Similarly;ViBBYPEamY beechooded i 4 pitrvariable denggh codes 025,
and receives the multiplying factor FR from.the delay circujt 22
(Fig. 15). Thus, iJessdsdndicited inshe MBTYPE table A (Figt 434X Howeves, gsrindisatedor y

f?ini;ﬁr ‘#gﬁ? with r{a&i@é&?ﬁn‘%&éﬁ wfat &Eés@héﬂalﬂtﬁéﬁé%ee sneedsdn 3 bt
cti ) ¢ Vi ¢ g
et ect or 32 ml &1 pPPURLTE Irae es i lsborSo,dRBThe fth Voporhd Fuf B aiinidiE.
corresponding to the enyargRfoRRSAMECatd MBTVPE BHIéd Rhy be skl Wesdribed! N
ag ref selectcode | 1 I

this case, the f s set to 1" as explained with

reference to Fig. ahove, for HieAowadaye? or @ upper ldyeewithPrefiseledt d0de bibier thaa
B-picture as explained wth reference to Fig. 26B. The notion vector

det ect or 32 recogntGods Howevexaiproblem may occunfwitheegand tr the dippérdayercavingt he
absol ute coordinate system based on the resylt | i i on

( yst t ) % ) of e?‘” i [ éa .
for detecting the mief selectcodeequal to 00", Specifica ‘Vhé"lﬂ’[ﬁﬂ%' 155 98¢ Wt or
Cover | ayer.  Theseataprisare saeoRiomkigperocessed pf pafiel” of FobiBhurdof thle
ref_select_code fog,}Dewbr erdill'the Gfper MyerPiicl a pithé id £ diffffent 14RS (het€in

a lower layer) at the same time point (enlarged picture) as shown in Fig. 45

may be used as.a reférence picture, as shown in Figs. 26A and 26B. On the
other hand, the direct mode may predictively encode a B-picture between two
I- or P-pictures at different time points using a motion vector of a directly
previously decoded P-picture. Thus, if the ref_select_code is ‘00’, the direct
mode may not be applied. If nevertheless the MBTYPE table A is used, the
direct mode may be set as the prediction mode. |

In the present embodiment, if the flag ref_select_code for a B-picture
macro-block being processed in the upper layer is ‘00°, the MBTYPE may be
variable length encoded/decoded by one of the following two methods.

In the first method, if the flag ref select_code of a B-picture
macro-block being processed in the upper layer is ‘00°, the MBTYPE table B
is used in place of the MBTYPE table A. Since the direct mode is not defined
in the MBTYPE table B, the direct mode may not be set as a prediction mode
in the case shown in Fig. 45.

In the second method, a quasi-direct mode may be used as a prediction
mode. In such situation, if the flag ref select code for the B-picture



multiplying factor FRis 1, that is if the scalability is SNR scalability,
I n which case -an upper layer VOP is used for predictive coding of
t he upper |ayer so that the SNR scalability herein differs fromthat

prescribed in F@iﬂ t he upper layer and the [ower la t he
same picture s‘yg % he moti on vector and the predi c*ﬁ@g@ag’gof

the concurrent |ower |ayer picture can be WO 98/ 10593
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directly for predictive coding of the B-pict@3e of the upper layer. In this
case, no notion vector nor prediction node is outputted or transmtted from

the motion vector daaerothlockigingpredessediicthenippedaydrds A0sandithe MBTXPEitabjesi de
can recogni ze the prediction node, and the notio egt or of e ypper, | ayer
from the decodi ng rddimsed, %Fq%gﬂé%éw ejnstead o the ﬁlrectmodesggstilsggppﬂgd
above, the notion vectQr detegtor 32 not ,only t.hg VOP of an
upper [ayer but al s%ﬁﬁﬁ‘ 8ﬂ$%r egorpﬁ‘ft m""g?ﬁr e Iél’tﬁ?'lééaﬂl’dﬁel‘ﬁ &odfeorforwarg

prediction is performed in the case of Fig. 45 using a picture of a lower layer

(different layer) enlarged by a multiplying factor FR as a reference picture
(reference picture for prediction), and backward prediction is performed using
a decoded picture encoded directly previously to the upper layer (same layer)
as a reference picture.

If the motion vector for the corresponding macro-block in the enlarged
picture used as the reference picture for forward prediction (a macro-block at
the same position as the macro-block being encoded) is MV, a motion vector
MVB may be used for backward prediction where MVB is defined by the
following equation:

MVB =MV X FR + MVDB

That is, a vector obtained by multiplying the motion vector MV of the
corresponding macro-block of the lower layer by FR and adding a vector
MVDB to the resulting product may be used as the motion vector MVB for
backward prediction. In this situation, the vector MVDB may not be
transmitted because the motion vector MVB can be obtained from the motion
vector MV, multiplying factor FR, and MVDB. Thus, if, in the receiving side
(decoding side), the flag ref_select_code for the B-picture macro-block being
processed in the upper layer is ‘00’ and the MBTYPE table A is used for
variable length decoding, the motion vector MVB of the macro-block with
MBTYPE of ‘1’ is found from the motion vector MV of the corresponding
macro-block of the lower layer, multiplying factor FR, and vector MVDB.

'l'hérefore, the vector MVDB which may be considered redundant data

is not transmitted, thus improving the encoding efficiency.



detecting the notion vector. In addition, the notion vector detector 32 may
set the prediction node which mnimzes the prediction error or variance as
explained with reference to Fig. 1. Furthernore, the notion vector detector
32 may al so set_ and gut put other information, such as flag ref _sel ectcode

and/ or ref | aySros/1g% As shown in Figs. 15 and 2S™R"% cop
speci fyi ng whet her or not a ' macr o- bl ock constituting an |- or
P-picture in the lower layer is a skip macro- bl ock is supplied from
the | ower |ayer encoding unit 25 to the noti®n vector detector 32,
VLC unit 36, and the notion conpensator 42, as will be expl ai ned
subsequent | y. A method for dewermhiningkthe avarisble dength ¢able usddanahé VREG/i ng
been detected, may be encoded as_ descri bed above, whereupon the VOL

unit 36 outputs a vmit3oefFigs. 22 and 23and in the A¥LEih 0% ok Bigs. 3P andsti (the As
in the | | ' i .25, ,1hi C i t, 36 .th

e e ot g b Wi B
whet h t th - DI Ctars Kiad 1§ P

mmor 0c bl oGk 5 dosdVBIIPE R\ 8K ully G1P piichd Sxflafitunyith reference to the

macr o- bl ock of the iﬁ;ﬂ%@fﬂgﬁg{ﬂp&mcro-bl ock. The VLC unit 36 may
al so receive the nultiplying ffactor FR, flags ref secret-code and ref

| ayer _id, si ze (Rig. #7shawstheaidihod for déterntifiaphe vanitible denglt table uséd t he

key si gnal encoding unit 51, in addition to the quantization

coefficients, quantforah¢ dawer layer. At step S31, it is judged (by having reference to
video_object_layer_shape, VOP_width or VOP_height explained with
reference to Fig. 36 or to load_VOP _ size explained with reference to Fig. 31)
whether or not the VOP size has been changed. If the VOP size has not been
-changed, processing proceeds to step S32 wherein the MODB table A and the
MBTYPE table A are used. Processing may then be terminated. Conversely,
if step S31 indicates that the VOP size has changed, processing proceeds to
step S33 wherein the MODB table B and the MBTYPE B be used. Processing
may then be terminated.

Fig. 48 shows the method for determining the variable length table used
for the upper layer. At step S41, it is determined whether or not
ref select code is ‘00°. Ifthe ref select code is ‘00’ (that is, if a VOP in the
lower layer at the same time point is used as a reference picture for the VOP
of the upper layer about to be processed), processing proceeds to step 542
wherein the MODB table A and the MBTYPE table B may be used. If, the
quasi-direct mode is used, the MBTYPE table A may be used in place of the
MBTYPE table B. That is, at step S42, the MBTYPE table B or the
MBTYPE table A is selected depending on whether the first or second method
is applied, respectively. Processing may then be terminated. On the other
hand, if, at step S41, the ref_select_code is not ‘00°, processing proceeds to

step S43. Processing similar to that performed at steps S31 to 833 in fig, 47
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step, blm)t:on Vﬁctor and the prediction node. The VLC unit 36

vari abl e-1 engt es and outputs all of such data.

Further, the rﬂ??@ﬁ'%g’ t he notion vector of which has been g/t.né%{osgs

I's encoded and | ocally decoded as descri bed above and stored in the frame
menory 41. In the notion conpensator 42, notion conpensation is carried
out for so as to generate a prediction pictu® using not only the locally
decoded VOP of the upper |ayer stored in the frame nmenory 41 but al so the
| ocal | y decoﬂed ancmey tende tatviel oot atisteps Sémsﬁaipedectskcwhidl MODRBdablesnd
menory 52. That is, the notign conpensator 42 receives not only the notion
vector- and the pr edMﬂT‘éBEMQBIﬁIPb&I the flags ref secr etcode and

ref layer_id, decoded k FR{.S

and - FSZE, and of f [:es fﬁg@@g ‘ﬁ‘ﬁ%"%&é ﬁ’?i%w%?xedr?%g%ﬁrpgﬁﬁié or 42
recogni zes a refere !H%J' o [ asqd ows S
Iref secret code andgf% layﬂ@\%ﬁér Poca E?é?gd%F%O%goPﬁnhe uggee?g
ayer or thed@dddﬁ{gdﬁﬁtosefpr 305axmﬁelu rdayes ideclingumit 08 of Fig. Bhe
noti on conpensat or al so rg:cognl zes tp 3(VJS|t|on and the S|gze of
the picture in the edmﬁbwtbe explamedwnbn'efereat:ettsl';'/lgsdﬁtbeﬁslédeB amb5tCze data

FZS E and of fset data FPOSE or on the size data FZSB and offset, data
FPOSB for generating a pAssmetthasan I-picture macro-block basically does not become a skip

macro-block. Based on such assumption, the following description pertains
to P- and B-pictures. Further, if the MODB table B is used, a skip
macro-block may not be produced, as described above. Therefore, a skip
macro-block may be processed only when utilizing the MODB table A.

Fig. 49 shows a flowchart for illustrating the processing of a skip
macro-block in the lower layer encoding unit 25 of Fig. 22 and in the lower
layer decoding unit 95 of Fig. 30.

At step S1, it is judged whether a macro-block being processed is a
P-picture or a B-picture. If such macro-block is a P-picture, processing
proceeds to step S2 to determine whether or not the COD for the macro-block
is 1. If such COD is 1, processing proceeds to step S3 wherein it is
determined that the macro-block is a skip macro-block, whereupon the
macro-block is processed as such. That is, in this case, the quantization
coefficients (DCT coefficients) of the macro-block being processed are
'assu_med to be all zero, and its motion vector is also assumed to be zero.

On other hand, if it is found at step S2 that the COD for the
macro-block being processed is not 1, processing proceeds to step S4,
whereupon the macro-block is processed in a usual manner. That is, in this
case, the macro-block of the P-picture is handled as having DCT coefficients

other than 0, or having a motion vector other than 0.



picture and may utilize the multiplying factor FR and the decoded key

si gnal . The key signal of the VOP of the upper layer is
supplied to the key signal encoding unit 51 which encodes the key
signal (in a_manner simlar to. t he key signal encoding unit 43 of
Fig. 22) and ¥Qp%%s the encoded key signal to thePQﬂ@ﬂﬂﬂPW336 and
the key signal decoding unit 53. The key signal decoding unit 53
decodes the received encoded key signal and supplies t he decoded

key si gnal

to the notion vector detector 327&nd the notion

conpensator 42 as described above for use in extracting the VOP of the
| ayer.

upper
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event,
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ReturningRo%8¢pL S b 3B it is determined thereat that th% rznacro-block

The bitstream out putted

12,
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position is referred to as a corresponding macro-block.) If, at step S5, the
COD of the corresponding macro-biock for the macro-block being processed
is found to be 1, processing proceeds to step S6 wherein it is decided that the
macro-block being processed is a skip macro-block, whereupon this
macro-block is processed as such.

That is, it is now assumed that pictures for processing (VOPs) are
specified by a sequence of I/P, B, I/P (where I/P denotes I~ or P-pictures) as
shown for example in Fig. 51A and that these pictures are encoded/decoded
in the sequence of the leftmost I/P, rightmost I/P, and second B from the left
end in Fig. 51A. It is also assumed that the macro-block of the second
B-picture from left is being processed. In such situation, the rightmost I/P
picture is encoded/decoded using the leftmost I/P picture as a reference
picture. If the COD of the corresponding macro-block of the rightmost I/P
picture for the macro-block of the B-picture being processed is 1 (that is, if the
corresponding macro-block is the skip macro-block) there is no picture change
between the leftmost I/P picture to the rightmost I/P picture. Thus, if the
macro-block being processed is a B-picture and if the COD of the
corresponding macro-block is 1, the macro-block being processed is a skip
macro-block. In this case, processing of the B-picture macro-block being
processed (predictive coding/decoding) is similarly performed to that of the
corresponding macro-block of the rightmost I/P picture so that its motion

vector and DCT coefficients are handled as being all zero. The encoder side



separated into VO based bitstreans VOlL, V02, ..., and thence supplied to an
associ at ed VOP decoder 72N. The VOP decoder 72N decodes a VOP (picture
data) constituting a VO a key signal, size data (VOP size), and offset

dat a (VOD of fset) and supplies the decoded data or si

pi cture WO RS 1 uct i ng unit 73. Based on outputs of tggﬁ)@}&%@%oders
72, to 72N, the pi cture reconstructing unit 73 reconstructs an
original picture which nay be supplied sent to a nonitor 74 for

di spl ay. Fig. 28 illustrates a7basic structure of the VOP
decoder 72[err], of Fig. 27. As showing in Fig. 25, the bitstream
fromthe denul tipl etrsnsniits onlfy the MODB as described abgys, amijthecsuecﬁ@dmgI(EBBB@Xer

81 wherein the key signal information and the i nformati on on the
nmot i on- and texture Y¥RE ismotdxansmiiedk ey si gnal information is sent

to a key signal decodin nit 82,.a t t i
and tex%/urlagi s suppl i ladg%u I Ftﬁ*gg fgﬁﬁt?’diegﬁﬁe'ﬁgpfﬁ?ﬁ%%mﬂﬁ%a‘%' o
key signal decodin it 82 a

regpec?i vel y decodgfc’[“glg %esiep $9ﬁ%%gl |e§§ﬁl ﬂJ ‘%ﬁfei ?Bn lr?nz?oggﬁdﬁmghe
motion and texture @B@m&%?' 3ttth€ M%Btdmﬂaekﬁmcﬁ-maak o!rlﬂe\@fnéthfct beiagdat a

(l'um nance and chronma signals) to the picture reconstructing unit 73.

Furt her, t hepfocéted @ 1F¥GEh moaeB iefishiridIte bef0f priceskingprovedsa6 stept )
are al so extracted fromthe input bitstream and supplied to the

pi cture reconstruct 88gvherein iT3s decided thatithe macro-block being\prazgssedsig 3 skip
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macro-block, whereupon the macro-block is processed as such..

Specifically, it is assumed that, as shown in Fig. 51B, the picture being
processed (VOP) is displayed and encoded/decoded in the same sequence as
in Fig. 51A, and that the macro-block of the second picture from the left end
is being processed. In this case, since the COD of the corresponding
macro-block of the rightmost I/P picture for the macro-block of the B-picture
being processed is not 1 (that is, the corresponding macro-block is not a skip
macro-block) there is a picture change caused between the leftmost I/P picture
and the rightmost I/P picture. On the other hand, since the flag MODB of the
macro-block of the B-picture being processed is 0, this macro-block can be
decoded using only data of the macro-block of other frames decoded before
decoding of the macro-block of the B-picture, or the cormresponding
macro-block in the directly previonsly decoded I- or P-picture is a skip
macro-block (that is, the COD is 1). However, since the COD is not equal
to 1, as described above, the macro-block of the B-picture being processed can

- be decoded using data of the macro-block of other frames decoded before -
decoding of the macro-block. The data of the macro-block of other frames
decoded before decoding of the macro-block may be 'denoted herein as
pre-decoded data.

Such situation (in which a picture change has been caused between the



53 If the key signal encoding unit 12 (Fig. 14)

not i on- conpensat es the key signal in accordance with the notion
vector detected in the picture signal encoding unit 11 (Fig. 14)
for encoding the key signal, the notion vector used for decoding a
picture in a WP@?’&‘?%’ signal decoding unit 83 is sent to the REI(PITINT
signal decoding unit 82 so as to decode the key signal using the notion
vect or. Fig. 29 illustrates a structure of the VOP decodi ng
unit 72[err] of Fig. 27 for inplememging scalability. As shown in
Fig. 29, the bitstream supplied fromthe denmultiplexer 71 (Fig. 27)
is supplied to a desfuhbitpi/PXpicnitd akeithe rightmost 1/Pi pichse,s emdiriat edlichnthe an
upper layer VOP bitstream and a | ower |ayer VOP bitstream The

| ower |ayer VOP bi mecrosblock of the Bepicaute being prosessed capde decoded usingeendyltheg
unit 95 which decodes the | ower |ayer bitstream and supplies the . .
resul ting decoded predesasedadata)ds nove corsidered.oyidns sormespandsstog situgtiongin

| uti . Addi | | | . i
ini £ 5 furni shes WHICh, I 35 Shevirt F 8 5E By i PR REcs BEE POV s uch
as the size data Fﬁfcglrnet ﬁe@figﬁgﬁﬁ%ﬁsa%ﬁggﬁnﬁtioma?& VAP oF V3

. ; ) 3t
predi ction node an tal ned on decoding theﬁ ower

| ayer bitstream t R diétﬁ)fﬁﬁﬁ_cme (Fig. 5 05C8 goribnthéreoPsho aldored
| ayer VOP bitstreamfrom the demulitpl exer 9 is delayed in a del ay

circuit 92 by a delling it Fige 5B has anpanetage valae tdiacident with thermamre<dilonk bdimge i n
the | ower layer decoding unit 95 and then supplied to the \riper
order decodi ng uni pre®Essethaoypediction geer ircproduced. uhhbe moyon yeeraessM\Vzeand

outputs 7" of Sl are pbiaiiedei mulpbingg anen Gatos Y1 R RreopeRos

o et Sfs! [EFT:PE, syehmpin B0 VP P B o

FPCS-E. The upper liy@6-tI6GOR #e righithotI/MPinit $shown by solid line in Fig. 51B)
 using the leftmost I/P picture as a reference picture.

In view thereof, processing on the macro-block of the B-picture being
processed (predictive coding/decoding) at step S8 of Fig. 49 is carried out
using the motion vectors MV2 (MVF) and MV3 (MVB) as found from the
motion vector MV1 of the corresponding macro-block in the rightmost I/P
picture as the motion vectors, and using the above-mentioned average value
of the prediction picture as pixel values (pixel data).

In such situation, the prediction mode for the macro-block being
processed may be the above-mentioned direct mode. In H.263, the direct
mode may be applied only to PB pictures. Thus, in the present embodiment,
a B-picture may cover or include a B-picture in MPEG1 and MPEG2 and a
PB picture in H.263.

On the other hand, if it is found at step S7 that MODB for the
macro-block of the B-picture being processed is not 0, processing proceeds to
step S9 where processing occurs in the usual manner as at step s4.

Fig. 50 shows a flowchart which illustrates the processing on a skip



output the multiplying factor FR (obtained on decoding the bitstream of the
upper layer) to the resolution converter 94. By using the received

mul tiplying factor FR, the resolution converter 94 may convert the
PCT/ 1p07] 0317 V0 SHness Vo 9610593 PCRIPISITS

| ower | ayer to an enlarged picture, as in the resolution converter 24 (Fig.
15). The enl arged picture fromthis conversion is sent to the upper
| ayer decodi ng unit 93 so as to be u%ed for decodi ng the upper

| ayer bitstream Fig. 30 illustrates a structure of the |ower
| ayer decoding uni tm@&ro-block by théropperilayeFiegcodiog umite3 ofiig. Phypnd theeupner ng
unit 95 is simlarly constructed to the decoder of Fig. 2 except
for having a key silgyendegedivgiung S3rofiFig.cd- as a new devi ce.

Accordingly, in Fi 30, arts onents. coLr g h

of the dgcgder of gl g. ?SP%@}% E‘ISE‘PW%??&%M &'ﬂﬂ@feﬂm}' 5 §4'}1 o%e
As shown in Fi 3

91 (Fig. 29) |g sup ‘ﬂr“?ﬁsw %dﬁ&?%’r i égﬁl owéAn I C un|t
102 -~ r eads OHI,E Q;ﬁﬁ,@@m },ggmfttﬁ@p tﬁﬁl’ 101 and variable |l ength

encodes the -out bitstfeamfor Separating the quantization

coefficients, notion vecm”oat step S11, thepmadiosbliock beimgeproqessed iiw fnindrtosheep,
encoded key S|gnals si ze data FSZB
B-picture, processing proceeds to step S15 for judging whether or not the flag

ref select_code of the macro-block being processed is ‘00°. If such flag
ref_seleét_code of the macro-block is found not to be ‘00” (that is, if the
macro-block of the B-picture is not processed using the picture at the same
time point of the lower layer as a reference picture), . processing proceeds to
steps S16 to S20 wherein prdcessing similar to that of steps S5 to S9 in Fig.
49 may be performed.

If, at step S15, the flag ref select_code of the macro-block of the
B-picture being processed is found to be ‘00" (that is, if the macro-block of the
B-picture is processed using the picture of the lower layer at the same time
point as a reference picture), processing proceeds to step 521 to decide
whether or not MODB for the macro-block of the B-picture being processed
is 0. If such MODB is found to be 0, processing proceeds to step S22 where
the macro-block being processed is decided to be a skip macro-block and
handled as such. Conversely, if the MODB is found at step S21 to be not 0,
processing proceeds to step-S23 where processing occurs in the usual manner
as in step S3 of Fig. 49.

That is, it is now assumed that the picture (VOP) of the upper layer to
be processed is that represented by a sequence of /P, B, B, ...as shown in Fig.
51C and that the picture of the lower layer is represented by a similar

sequence. It is also assumed that pictures of the lower layer and the upper



of fset data FPOS_ B, and the flags COD. The quantization coefficients and
the quantization step are sent to the dequantizer 103; the notion vector
and the prediction node are sent to the notion conpensator 107 and
t he upper Iagxer decoding unit 93 (Fig. 29); the size data FSZ B and
of f set data FPOPEHS are sent to notion conpensator 107CTHERYONE N,
decoding unit 108, picture reconstructing unit 73 (Fig. 27) and to
t he upper |ayer decoding unit- 93; the flag COD is sent to the upper
| ayer decoding unit 93; and the encoded key 80 signal data is sent to
the key signal decoding unit 108. The dequantizer 103, |DCT
unit 104, arithnet ilgyenaicenttded/decaded alternately. ifxedspled)6odesofithe Bepictire of
conpensator 107 may preform processing simlar to that performed by
t he dequantizer 38,the auper layetis 300°, the aboweds the same as the picture engoding/decodingror v
41, and notion conpensator 42 of Fig. 22 to decode the | ower | ayer
VOP. The decoded | FREMENCEyer VOP is sent to the picture

Ut NG L T >0 5ih shdaron! s 4RRRE hVEE vAIGERF 28 skt o3 i
PCT/ JP97/ 03178 elud%%d ﬂ:stgp S}g)(that is, that processmg s:mllar to that e glamgeco the -

~resolution convert The key sign I ng

unit 108 may perforgfdreRsess Fig 49 s |peiforMed). That is, despite the fact that the
" macro-block of the B-picture of the upper layer being processed is
encoded/decoded using, as a reference pn_cture, the picture of the lower layer
at the same time point (enlarged picture) or the directly previous decoded
picture of the upper layer (leftmost I/P picture) without referring to the frames
subsequent to the B-picture, the value of the COD or MODB of the
corresponding macro-block in such subsequent frames .governs whether or not
the macro-block being processed should be a skip -macro-b}ock. However, it
may not be desirable to determine whether or not the macro-block being
processed should be a skip macro-block based on a frame which is not

referred to when encoding/decoding such macro-ﬁlock.
Therefore, in the embodiment of Fig. 50 if the ref_select_code for the
B-picture of the upper layer is *00°, (that is, if the macro-block pf the
B-picture is processed using a picture at the same time point of the lower layer
(enlarged picture) or the directly previous decoded picture in the upper layer
(leftmost I/P picture) as a reference picture, as shown in Fig. 51C), the
macro-block being processed may be determined to be a skip macro-block
depending on the MODB concerning the macro-block of the B-picture being
processed without depending on the COD or MODB for the corresponding

macro-block in the subsequent frames.

If the ref_select_code is ‘00’, the MODB of the macro-block of the
B-picture being processed is usually 0 when the reference picture used is the



that perfornmed by the key signal decoding unit 44 of the |ower |ayer
encodi ng unit 25 of Fig 22 so as to decode the encoded key signal
data. The resulting decoded key signals are sent to the picture

reconstructing“%q% , the upper | ayer decodi ng unit @@Fg t he
resol uti on conver é$$g4. Fig. 31 illustrates & d@@gpe of
t he upper | ayer decoding unit 93 of Fig. 29. Such upper | ayer
decoding unit 93 is simlarly constructed to-the encoder of Fig.

2. Accordingly, parts or conponents corresporfding to those shown in
Fig. 2*are depicted by the same reference nunerals,

As
shown in Fig. 31, t Huedlyprevivusydecodedipietareanthe upper layerideftmost 3{Popieture) and
91 and delay circuit 92 (Fig. %\%ﬂs sent via a buffer 101 to a_ I VLC unit
102. - The | vRet hgipicthiygo OYfr ayeérﬁ’é s irae peing  fberefaredin this

o stream (0 SePar ymion, poger O ik WARERELL (A0 PolB AP
Flags rer |ayer i d, Propmstalingihdireetly provigus defBdel pl R g Bfeiice pibrad 0
coefficients and t h vithUhe triotioh iveetos beiRg détosers. t o t he dequanti zer
103, as in Fig. 30; the notion vector and the prediction node are
sent to the notion conpehbeskiy macd:blodkanay bepriwessed 3¢ heraindbovecdestibat In
data FPOSE are sent to the notion conpensator 107, a key signal decoding
unit 111 and the pi S4chiEocessns $he droision;as o Whether the macrorhlock heing Pressssedp,
MODB, ref_layer_id, bglgtqgsrtg fthesl%p%xg lay%? (C)Il’e th%rlgwgleﬂgertxga); Qéa bgge):& iog "the ?crﬁ?a%?ﬁt%t or
flag explained with reference to Fig. 35.

The reason the lower layer COD is supplied to the motion vector
detector 32, the VLC unit 36, and the motion compensator 42 of Fig. 23 will
-now be described. That is, in the case of temporal scalability shown in Figs.
25A and 25B, a picture of a lower layer is used as a reference picture for
prediction of a upper layer, as previously explained. Since the VOPO of the
lower layer, VOP1 of the upper layer, and VOP2 of the lower layer are
temporally consecutive pictures, the macro-block of the VOP1 of the upper
layer becomes a skip macro-block if these three VOPs (VOP1, VOP2, and
VOP3) meet the conditions explained with reference to Fig. 51A. If the
macro-block is a skip macro-block, the macro-block need not be specifically
processed. On the other hand, the COD of the VOP2 of the lower layer is
utilized for providing decision information as to whether or not the condition
explained with reference to Fig. 51A is met. Thus, the COD of the lower
layer is supplied to the motion vector detector 32, the VLC unit 36, and the
motion compensator 42 shown in Fig. 23.

MPEG 4 providés that (except when the prediction mode is the direct
mode) DQUANT of the quantization step be transmitted even in cases

wherein all DCT coefficients of a macro-block become a pre-set value, such



107; the encoded key signal data are sent to the key signal decoding unit

111; and the nultiplying factor FRis sent to the notion
conpensator 107 and the resol ution converter 94 (Fig. 29).

The notion cogpsd r 107 receives not only the above data |

the notion vector,ﬁaés?ag COD, size data FSZ_B, and offset datgéﬁg&%?@f t he
WD 98/ 10593
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| ower layer fromthe |ower |ayer decoding ur2t 95 (Fig. 29). The frane
menory 112 receives the enlarged picture fromthe resolution converter 94.
The dequantizer 103s 0] &Crrasnitiof goantizatipn Kthat iscif moiRCT ¢oefiicientearapnesent) 106,

notion conpensator 107 and, fra nory 112 may_perform processin
simlar to that pertO¥ss BySth bt frapapit JAQUANET 1 the @%ﬂcsr‘?ft Ptic
unit 40 TrogReiRIR Y ntaciRblodl TREBIARAOLC e AGrHpEH R Y 52

and in the IVLC unit 102 of Figs. 30 and 31, the quantization step DQUANT
may be handled as hereinbelow described with reference to Fig. 52.

At step S51, a determination is made as to whether CBPB is 0. If
CBPB is found to be 0, no DCT coefficients of the macro-block exist. In this
situation, processing proceeds to step S56, where the quantization step is
disregarded and the processing is terminated. That is, the encoder side does
not transmit the quantization step DQUANT, while the decoder side does not
(cannot) extract the quantization step DQUANT from a received bitstream.
Thus, processing comes to a close.

There are occasions wherein CBPB is not transmitted, as explained
with reference to Figs. 41A and 41B. In such situation(s), the processing may
skip step S51 and resume at step S52.

If, at step S51, the CBPB is found to be not zero, processing proceeds
to step 552 to decide whether or not MODB is zero. If such MODB is judged
to be 0, the CBPB is not transmitted (as explained with reference to Figs. 41A
and 41B) so that no DCT coefficients of the macro-block exist. As a result,
processing proceeds to step S56 where the quantization step is disregarded and
processing is terminated.

If, at step S52, MODRB is found to be not ‘0’, processing proceeds to
step S53 for determining which of the MODB tables A or B is used for
variable length encoding/decoding of the MODB. If, at step S53, it is
determined that the MODB table B is to be used, processing skips step S54
and proceeds to step S55. If, at step S53, it is determined that the MODB

table A is to be used, processing proceeds to step S54 wherein it is decided



upper layer encoding unit 23 (Fig. 23) to decode the upper |ayer VOP. The
decoded | ower |layer VOP is sent to the picture reconstructing unit 73. The

key signal decoding unit 1Il performs processing simlar to that perforned
by t he i gnal decoding unit 53 of the upper |ayer uni t
23 (Fig. 23) v&g&y 0 as to decode the encoded key signal ?ﬂ&ﬂ&hﬂﬁs
resulting key signals are sent to the picture reconstructlng uni t

73. In the above-descri bed upper |ayer decoding unit 93 and
| ower | ayer decodi ng unit 95 of the decoding unit 72[err], the
decoded picture, key - signal, size data FSZ E, and offset data

FPCS-E, referred towhethenpmmotltleODBls 10’. data, and the decoded picture,
key signal, size data FSZB an off OS- B, d t.0 as
lower layer data, are pribdtsten éﬁ?@tﬂ!&’@dmbe 10° (ﬂ'ébﬁn’sfttﬁ%wlﬁgtﬁlﬂf’t 73
may reconstruct a picture,fr 4 r. r
Iager data as desclroﬁb'édlsﬁ% ‘?E{Qﬁm p%{) bﬁi‘ﬁ 15%3{ &anﬁlwttf’?‘f a&? erd‘:’}lsq{ﬁng
the first spatial sEal@hld iolpigsa98 ady fBIConkRfeRRA no DCT cocftifintd Hhe! o

if the input VOP ini1ts entiréty iIs e upper layer and the entire

VOP contracted or rgR@eeeblotk existesd &hamPrdceyyﬁf braceeds thatep $56 fwhaehthehe
| ower | ayer data and t he upper l[ayer data are decoded, the picture

reconstructing uni t quantization stE’}Slsak!;negm‘ded air:btlﬂqnombssingmemina;edr pi cture

(VOP) of a size corresponding t I ze data Qased og%
the upper |ayer data, byOnHhe vaﬂvréiagﬁaqfsMQDB s judged nﬁbgbl %e M SR PAhges

FPOSE. 11 an err or  BRGGRIE HOrHE: PP Soayurgnias Maesf it sirs DQUANIE, ©
transmitted on the encoder side and the quantization step DQUANT is
extracted on the decoder side from the received bitstream. Thereafter, the
processing is terminated.

As described above, if there are no DCT coefficients of the
macro-block (that is, if MODB is ‘0", or if the MODB table A is used and
MODB is ‘0’ or ‘10" and if MODB is ‘0’ in case the MODB table B is used,
and if CBPB is ‘000000’), the quantization step is disregarded, thus decreasing
data redundancy. ‘

Further, in a situation wherein the CBPB is transmitted even though its
value is ‘0’, the MODB may be set to ‘11’ or to ‘10’ using the MODB tables
A or B. Such situation may not occur because ‘10’ or ‘0’ may be used for
MODB. Therefore, although the value of CBPB is judged at the initial step
S51 in the embodiment of Fig. 52, this decision processing is preferably
performed directly before step S$55 in view of processing efficiency.

The processing of Fig. 52 may be applied no matter which of the
above-mentioned first or second methods are used.

Since the VO changed in position or size is arranged in the absolute
coordinate system for processing, VO based predictive coding/decoding

becomes feasible, while scalability directed to 2 VO also becomes feasible.
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| ayer data is decoded because the nonitor 74 can only operate with a

| owresol uti ' e, the picture reconstructing unit 73 [ he
upper Oﬁg%)ri&g%coded pi cture (VOP) of a size correspo%ﬁggﬁl#he

si ze data FSZ-B based only on the | ower |ayer data by the key
signal, if need be, and arranges the extracted picture at a position
specified by the of fset data FPOS_B. 84 In the case of using
the second spatial scalability shown in Figs. 17A and 17B, that is

if a part of the input Moredver, sincecprocessing ¢fsa skip roagretblockyis detemined in

the entire VOP constructed or. reduced in size is .the |ower layer, that is
Lt both © e CPTSHeraton O fiedipEeT, IR RS0 MheSh. PRRFEeS ThEIcHence MRS

the picture r ngtructin I t. 73~enl arges the |ower.l r decoded
picture of a size used for a&#‘ﬂé@ﬂ&?@ﬂﬁk’t‘e 1e1at gﬁ%sﬂﬁﬁ’ﬁcw fgaﬁé%ﬁuse of a
mul tiplying factor FR t : I QM' | [ cture.
The picture reconstr uctfliprtll(:':je %lﬁtlufe %ﬂg ui’)b@r ﬁ%ﬁ'ﬁ%:ﬂg‘fu es s@tgc{}ftgée?ﬁ%gl?ﬂg%fZPQSB
by FR and arrangesahdg deodedghéturt 6f the Sowér layer at thedsanRStitht Poink ¥ hRdRgRdI NY
to the resulting value. Additionally, the picture reconstructing
unit 73 arranges t referempe pidtarecfior gredictive qodintg wfethl aipperglagers oaly the motion
corresponding to the size data FSZ-E at a_position specified by the offset
dat a FPOS Evester fonthe lewerdayer isdransmitted without fsansmitting 8t mptiorvestared
picture is .
for the upper layer, thus reducing the data volume.

Although in the above description processing was explained as being
made on a macro-block basis, such processing may also be performed in
terms of units other than a macro-block.

Although in the above description two sorts of MODB tables were
provided and one of them was used selectively, three or more MODB tables
may be utilized. Similarly, in addition to those described herein, other
numbers of MBTYPE tables as may be utilized.

Industrial Applicability

With the present picture encoding device or method, a second picture
may be enlarged or contracted based on the difference in resolution between
the first and second pictures and the first picture is predictively encoded using
the enlarged or contracted picture as a reference picture. On the other hand,
the positions of the first picture and the second picture in a pre-set absolute
coordinate system are set to output the first position information or the second
position information on the position of the first or second picture,
respectively. In this case, the position of the first picture is recognized based
on the first position information, while the second position information is
converted in response to an enlarging ratio or a contracting ratio by which the

second picture has been enlarged or contracted and the position corresponding



di spl ayed with a higher resolution than that of the other portions.

In arrangi ng the upper |ayer decoded picture, the decoded picture is
synt hesi zed mﬁth an enlarged picture. This synthesis nay be carried out
usi ng al s of the upper |ayer.

above-nenti oned émﬁkﬂgnd the nul tiplying ?actor FR may be I%$”T%%%ﬁﬁ
to the picture reconstructing unit 73 fromthe upper |ayer decodi ng
unit 93 (VOP decoding unit 72N). Using such data, the picture
reconstructing unit 73 generates an eBbarged picture.

If, in the case of applying the second spatial scalability, only the | ower

| ayer data are decotethe nesultsuofoconyersinst isUigcogmizedeas the positioncef Tbﬂtmf%eﬂcﬁ t he

WO 98/ 10593 .
PCT/ JP97/ 03178 picture in order to perform predictive coding. As such, scajgbility may be . .

Che cash of appl yi niFEFY ﬁﬁﬁf F papB AmgPe s3ARRR A phanges with fmg g | 11
19A, 19B), that is if egg ﬁ&t‘tgtu redég%flin@%e@i&e'o?%@ﬂx&@ﬁ Bébdd&&s&%ﬂrety

is an upper Iayer and t as thinned out is a | ower
| ayer, "a picture MByicture is enlarged or contracted based on the difference in resolution between

i ed

the first and second pictures and the first picture is decoded using the enlarged
or contracted second picture as a reference picture. If the encoded data
inchudes the first position information or the second position information on
the position of the first picture and on the position of the second picture,
respectively, in a pre-set absolute coordinate system, the position of the first
picture may be based on the first position information, while the second
position information is converted responsive to an enlarging ratio or a
contracting ratio by which the second picture has been enlarged or contracted.
The position corresponding to the results of conversion is recognized as the
position of the reference picture in order to decode the first picture. As a
result, scalability may be obtained for a picture having a position which
changes with time. _

In the present recording medium and recording method, the encoded
data at least includes first data obtained on predictive encoding the first
picture using, as a reference picture, the enlarged or contracted results
obtained on enlarging or contracting the second picture based on the
difference in resolution between the first and second pictures, and second data
obtained on encoding the second picture and the first position information or
the second position information obtained on setting the positions of the first
and second pictures in a pre-set absolute coordinate system. The first data
recognizes the position of the first picture based on the first position

information, and converts the second position information responsive to the



be reconstructed as in the case of applying the above-nenti oned second
spati al scalability. Wth the offset data FPOSB and
FPOSE, as descri bed above, correspondi ng pi xels of the enl arged

| ower | ayer picture and the upper |ayer pi cture may be arranged at
t he sane posiW?WE”’?"'n t he absol ute coordinate systen‘?cﬁ(dm"?’l" al ly,
t he above-described picture reconstruction leads to a correct
picture (that is, a picture substantially devoid of position deviation).
Syntax in scalability will now be expl ai ned86n conjunction with a

MPEGAVM veri fication nethod. Fig. 32 illustrates a bitstream
structure obtai nedenlargisgkativ bt tontracting ration bgdvlich thé sezond piothreciads! eena
bitstreamis constructed by video session (VS class as a unit and

each VO i s made upenlargeder contrasted, whileoresbgnizing|the pesition correspanding to thes. | f
a picture is not |layered, the VOL mate‘l be a,sole VO ) V\/nereaj, I f the

picture is |ayeredresplts jof conversiop ast thg nastinay ofsthe\xeferense pipture, in order tog pe -
nunber of |ayers. dicti Fi.gs. 33 and 34 show the syntax for VS and
VO, respectivel y. Riferpredictive °?é‘g§‘ bi t stream corresponding to the

sequence of the entire ﬂitﬁEﬁ'&eﬁr PR etfodt dex;°eaa#d(ﬁmq’%§%@§|’fé&ﬁ%d’{/ge

VS is constructed by a set su sequences.

may correspond to ebsstpfid fiétuRdiPeslarpR or contracted based oni the &ffepdivesina VOL
syntax. VOL is a class for 'scalability and may " be identified by a

nunber specified bsesolution letweert theafiest dnd §quond ipictuselhcamd the first pidiyreAls i n
Fig. 35). That is, video_object_id for the VOL of the |ower |ayer |
may be 0, while videsodedpsieg the splarsed or poitracted seeond picturp as ypferencepichiréray be

On the other hand, the positions of the first picture and the second picture in
a pre-set absolute coordinate system are set and the first position information
or the second position information on the position of the first or second
picture, respectively, is outputted. In this case, the positions of the first and
second pictures are set so that the position of the reference picture in the
pre-set absolute coordinate system will be coincident with a pre-set position.
The position of the first picture .is set based on the first position information
and the pre-set position is recognized as the position of the reference picture
in order to perform predictive coding. As a result, scalability may be obtained
for a picture having a position which changes with time.

In the present picture decoding device and':picture decoding method,
the decoded second picture is enlarged or contracted based on the difference
in resolution between the first and second pictures and the first picture is
decoded using the enlarged or contracted second picture as a reference picture.
If the encoded data includes the first position information or the second
position information on the position of the first picture or on the position of
the second picture, respectively, in a pre-set absolute coordinate system, in
which the position of the reference picture in the pre-set absolute coordinate

systemn has been set so as to be coincident with a pre-set position, the position
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The nunber of scal able | ayers is not Ilmted to 2, but may be any optional

nunber equal 910‘%/1 % yger than 3. Wether each VOL is the entj ,&tl%re or
part thereof Iscrimnated or determ ned by video_objec ayer _shape

whi ch specifies the shape of the VOL. Such video object |ayer shape may
be set as follows. If the shape of the VOL is rectangul ar,

vi deo_obj ect | ayer _shape may be '00' If the ¥OL is of a shape of an area
extracted by a hard key (a binary signal of values 0 or 1), vi deo
obj ect |ayer shape nrfithefust picture is recopnizedbased opfthe fgmntwm informatien, and

extracted by a hard _key (a .signhal havi cont.i nu ue fromQ, to I
(grey scal 8¢ ny?‘ﬁa%‘t'%‘s F?“’B!%e‘{:ﬁtﬁe &’HS‘B@“é"gﬂ}eﬁé TSNSg RiRegn prdesy ¢
key, vi deo S n |der
t he ease wherein thg(pJdg de ?%E't&?@gep% ﬁg"ﬁg scala&}:ty may be °5{}?é’%at

i's rectangular in SE e%‘&ﬁ‘l g&epogﬂﬁhtvﬂﬂ&x EReihitse of t he VC]_ in
the absol ute coordi hate systém’i s constant of does not change Wi th
time. In this case, the Imﬂﬁ;irwéﬁtx(ebmmg/memmbo method thdiendeded

I ength) may be specified by video object_layer_wdth vi deo

obj ect _| ayer _hei ght dataoatt least mblnd:s fiyst Alata obtaingd tﬁﬁpredimlvh encoding the first

picture using, as a reference picture, the enlarged or contracted results
obtained on enlarging or contracting the second picture based on the
difference in resolutio_n between the ﬁrst and second pictures,second data
obtained on encoding the second picture and the first position information or
the second position information obtained on setting the positions of the first
and second pictures in a pre-set absolute coordinate system. The first position
information and the second information have been set so that the position of
the reference picture in the pre-set coordinate system will be coincident with
a pre-set position.

As a result, scalability may be obtained for a picture having a position
which changes with time. '

In the present picture encoding device and picture encoding method,
a picture is predictively coded and first encoded data is outputted for local
decoding. The picture is predictively encoded, using a locally decoded picture
as a reference picture, to output second encoded data which are multiplexed
with only the motion vector used for producing the first encoded data. Asa
result, decoding efficiency may be improved or, in other words, the data
volume may be reduced.

In the picture decoding device and picture decoding method, first data
is decoded, and second data is decoded using the decoded first data as a

- reference picture. If the encoded data includes only the motion vector used



vi deo object |layer width and video object | ayer hei ght may each be a

10-bit fixed-length flag and, if, for exanple, the videoobjectlayershape

is "00", the 10-bit flags nay be transmtted at the outset only once
because t is of a fixed size in the absolute coordinate system
(that is, thewo9pﬁos¥30‘vi deo object |ayer shape is '00'). PCTIIPY7RI178
Further, a one-bit flag scalability (the portion shown by A3 in Fig. 35)
speci fies which of the | ower and upper layers is the VO.. For exanple, if

t he VOL is the lower |ayer, the fl &8 scalability nay be set to O;
whereas, if the VOL is the upper |ayer, the flag scalability may
be set to 1. in predictive coding thédirstidata; the secindrdatd is decadeddn abdrdarea
ref erence picture, the WO 98/ 10593

PCT/ JP97/ 03178 with the motion vector used in predictive coding the first dagg This enablesvO_
to which the refer oot uR 'S be decoded ol data Having a ssnall dats Vofume > =" — ¢

In the present recording medium and redording method, the encoded
data is obtained on predictive coding the picture for outputting first encoded
data, locally decoding the first encoded data, predictive coding the picture
using a locally decoded picture obtained as a result of local decoding to output
second encoded data and multiplexing the first encoded data and the second
encoded data only with the motion vector used foi' obtaining the first encoded
data. This facilitates in the recording of numerous pieces of data.

In the present picture encoding device, picture encoding method,
picture decoding device, and picture decoding method, whether or not a
macro-block is a skip macro-block is determined based on the reference
picture information specifying a reference picture used in encoding a
macro-block of the B-picture by one of the forward predictive coding,
backward predictive coding or bidirectionally predictive coding. This
prevents skip macro-block processing from being performed based on a
picture not used as a reference picture. ,

In the present recording medium and recording method, a macro-block
is set as being a skip macro-block based on the reference picture information
specifying a reference picture used in encoding a macro-block of the B-picture
by one of the forward predictive coding, backward predictive coding or
bidirectionally predictive coding. This prevents skip macro-block processing
from being performed based on a picture not used as a reference picture.

In the present picture processing device and picture processing method,
the pre-set table used for variable length encoding or variable length decoding
is modified in keeping with changes in size of the picture. This reduces the



(the portion shown by A4 in Fig. 35 which may be transmtted only for the
upper | ayer. In Fig. 35, hor_sanpling factor_n and

hor sanpl i ng factor_mshown in A5 in Fig. 35 specify a value correspondi ng
to the horizonyaleghgeept h of the VOP in the |lower |ayer and a 103178
corresponding to the horizontal |length of the VOP in the upper {ayer,
respectively. Therefore, the length in the horizontal direction of the

upper | ayer to that of the lower layer (rmultiplying factor of the
resolution in the vertical direction) 8s given by
hor _sanpl i ng_factor_n/hor, sanpling factor, m Additionally,

ver _sanpl i ng_f act or d¢agypjume of data,phtamied Mo variable lepath encading while enading
specify a val ue cor ngdi n o the vertical length of the VOP in the
| ower | ayer ﬁﬁ’zﬁ’g"&gﬂﬂe&%&%ﬁt’% Sheh &Pga'to the vertical length of the

VOP in the upper ' . r _ |l engt h i he
vertical direction of thiéﬂ“ij% e?&?amﬁgé%}ngtggﬁfﬁéfdﬁfﬂﬁof \ T%@ .
(mul tiplying factorapfe-§ct tableistd bt Patidble leAfth encoding b8 Virisbit 1¢higitPddcbam) ' S
gi ven by ver sanpling_factor n/ver_sanpli ng_%act or_m

Fig. 36 shows an exismédified accrdimpytot whethér drinet a/pidimee ofly leyér differest from and
(VOP) class. The size of the VOP (transverse and | ongitudinal |ength) may

be represented by VOUNNNESAMEAS a/ iefa picture theing, eéncgded bas teen sodoas a

| ength, as shown by Bl in Fig. . The position jn the absol ute coordinate
\s/;ésstﬁm of Ehf VCPt_ SFERRE M Fez&‘ﬁ’@g“ﬁ{} eﬂﬁalﬂ’{“_“fq Heslnta gﬁ;@md;)yvanable
_horizontal spa . rii o | o an
VOPvertical nt ref (p r{qilgg&lggéﬁ%ﬁawmiﬁﬁa%%gﬁéc%ggg}m%.h
and VOP hei ght representinitie pt3Bstgictuft éftddiR devRBlaak }ﬁgtﬁﬁcéﬂcgﬂinggﬂerﬁfé&go
[

| engt h in the vertical direction, respectively, correspo
t he above- nenti oneda pre-set quantization step is quantized only if all of the results of quantization

of pixel values in the pre-set block of the picture are not all of the same value.
This reduces the data volume.

In the present picture decoding device, picture decoding method,
picture recording medium, and picture recording method, the encoded data
contains a pre-set quantization step only if all of the results of quantization of
pixel values in the pre-set block of the picture are not all of the same value.

This reduces the data volume.
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data Fz8 and Fsze  an IHIMIIHBAII ke aoove "VoP ori zontal

spatial nc ref and VOP vertical® nt r®f Yedpectively represent the
coordi nates iMOPHYori zontal direction and vertical direct i"SFi"f%me

andy coordi nates) which correspond to FPOSB and FPCSE. The
VOP wi dt h, VOPhei ght, VOP horizontal spatial nctref and VOP verti cal
nc-ref may be transmitted only when the 90 video object |ayershape is
other than '00'. If the video object |ayer_shape Is '00", the size

and the position of the VOP are both const@laimsso that it is

unnecessary to transmt VOP_w dth, VOPheight, VOP hori zont al
spatial nt ref or VOoRApetmreencodingedevienfarrncodiagia, fiysy picture usingsa gecondhe
VOP has its upper left ap oi nt arr.anged inh goincidence,wi.th the .

poi Nt of origin of Pefre AHEERRt It teseluripR dram e, s piciie s picture, ghcoding
recogni zed fromth ' ject layer width and the vi deo obj ect
| ayer hei ght descrla%‘)eiééjg\n&[”%%_re ference to Fig. 35. A ref

sel ect-code shown at Blenlargii onfactifP i asy for eﬁlaP%_iﬁ%Hf SoritRflng Said second 2
reference picture as explained wth reference to Figs. 26A and 26B. Such

picture based on the difference in resolution between the first and second

pictures;

first picture encoding means for predictive coding said first picture
using an output of said enlarging/contracting means as a reference picture;

second picture encoding means for encoding said second picture;

position setting means for setting positions of said first picture and said
second picture in a pre-set absolute coordinate system and for outputting the
first position information or the second position information of the position
of said first or second picture, respectively; and

multiplexing means for multiplexing outputs of said first picture
encoding means, said second picture encoding means, and said position setting
means,

in which said first picture encoding means recognizes the position of
said first picture based on said first position information and converts said
second position information in response to an enlarging ratio or a contracting
ratio by which said enlarging/cdntracting means has enlarged or contracted
said second picture to obtain a position of said reference picture so as to
perform predictive coding.
2. A picture encoding method for encoding a first picture using a second
picture different in resolution from the first picture, said picture encoding
method comprising the steps of: |

enlarging or contracting said second picture based on the difference in



ref sel ectcode may be prescribed in—the—VoRP-syntax as shown in Fig. 36.
Fig. 37 shows anot her exarrpl M the syntax of the video object plane

(VOP) class. In the pr esent tﬂu ﬂm"m, ar to the enbodi nent of Fig.
of the VOP is tﬁ’g'?ﬁﬂvMﬁg i f

36, infornatl e si ze

t he eo 0 ect Iayershape |s ot hér than ' 00' I'n the
pr esent enbodlnent the video_object | ayer shape I's other than
00", a 1-bit flag | oadVOPsi ze (portion shown by d in Fig. 37) may
be transmtted which i ndi cat es whether or not the size of the
presently transmtted VOP is equal to that of the previously
transnitted VOP i sresolution tbetweemmhthe ofitst/Opnd z second pictusesy bye usingt An0 or
1if the size of the current VOP is equal to or is not equal to

the size of the pr&0laEiRg/Conteacng devies> respectively. |f the

a5 0% | advopsi ze PrEdistive peding | seid GespRicHE peng AR LouER |9 %ﬁf S5
Lﬁd hot tranglaigdiffoontastifPdevide dshiref@atte Wittufd BPutiltzidg & Figst Yidtud dt h

encoding device;

encoding said second picture by utilizing a second picture encoding
device,

setting the positions of said first picture and said second picture in a
pre-set absolute coordinate system and outputting the first position
information or the second position information on the position of said first or
second picture, respectively, by use of a position setting device; and

multiplexing outputs of said first picture encoding device, said second
picture encoding device, and said position setting device;

| in which said first picture encoding device is caused to recognize the

position of said first picture based on said first position information and
convert said second position information in response to an enlarging ratio or
a contracting ratio by which said enlarging/contracting device has enlarged or
contracted said second picture to obtain a position of said reference picture so
as to perform predictive coding.
3. A picture decoding device for decoding encoded data obtained on
predictive encoding of a first picture using a second picture different in
resolution from said first picture, said picture decoding device comprises:

second picture decoding means for decoding said second picture;

enlarging/contracting means for enlarging/contracting said second
picture decoded by said second picture decoding means based on the
difference in resolution between said first and second pictures; and

first picture decoding means for decoding said first picture using an



VOP- hei ght are transmtteW VOPhei ght are simlar to

that explained with refer

ence. to Fig. 36. In Figs. 36 and
37, the difference bet Wee'r'lmum : engt h or | ongi t udi nal

| ength of th VOP Mm e length or | ongi t.udi nal

| engt h of thgwgil!;%@ y previ oucsl>'7 d&code OP (sonetines PCT""?@'FWred to
as size difference) may be used as VOP_w dth or VOP height,

respectively. In actual pictures, the VOP size may not change frequently,
SO t hat redundant bits can be reducez by transmtting VOP wi dth and
VOP_hei ght only when the | oadVOPsize is 1. If the size difference is used,
t he anount of i nf ooutput ofisaidesnldrging/comirectinfrmesBasad reference picture; Such size
di fference may be cal cul ated and vari abl e | ength encoded by t he VLC
unit 36 in Figs. 22 andn2whighd said: gneaded dater eicludes first t ore speande position

case, the IVLC unit ,102 suns the size difference to.the, size of

.} he
directly oriBfoTmation pextaming) 1,8 position of spid firsh pictyrg %rsahieﬁ@ﬁ’ﬂd ni ng
the size of the . . CLL L€, - \/ . Wth regard
to VOP position i n?lgtrurrreanlé(;é,e ﬁéﬂsﬁgggéﬂ(ﬁ%&{gﬁ%‘b@n@he coordi nate
val ue in the absol ute Gt Mi& fisstSiiGieeiolin 1334 e of
the directly previously decoded VCPﬁi(lprevi 082 CP; %g%c&gi?i?ﬁ%gkwjgflgﬂlgg
to as position difdaid fiestlicture dsed enchid first positich Drifofmativnlghd donvbies sago! ut e
coordinate system is transmtted by diff VOP horizontalref and diff
VOPvertical ref (p$eendpositioninfopyaticm inresfiogse ®7n enlarging ratio or a contracting

ratio by which said enlarging/contracting means has enlarged or contracted

said second picture to obtain a position of said reference picture so as to
decode said first picture. | _
4. The picture decoding device as in claim.3, further comprising display
means for displaying the decoding results of said first picture decoding means.
5. A picture decoding method for decoding encoded data obtained on
predictive encoding of a first picture using a second picture different in
resolution from said first picture, said picture decoding method comprising the
steps of: |

decoding said second picture by using a device second picture decoding
device;

enlarging/contracting said second picture: decoded by said second
picture decodiﬁg device based on the difference in resolution between said
first and second j)ictures by using an erilargmg/contracting device; and

decoding said first picture using an output of said enlarging/contracting
device as a reference picture by utilizing a first picture decoding device;

in which said encoded data includes jﬁrst or second position
information pertaining to the position of said first picture or said second
picture in a pre-set absolute coordinate system; and

in which said first picture decoding device is caused to recognize the



If the x or y coordinate in the “absol ut e coordi nat e systemof the directly
previ ously decoded VOP is r VOPhori zontal nt spati al
ref _prev or VOP vert?m m”i #ﬂ””"ef prev, diff-VOP-horizontal

ref or 593
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VOP vertical ref nmay be calculated by the VLC unit 36 (Figs. 22 and

23) in accordance with the foll ow ng equations: diff VOP
hori zontal ref= VOP horizontal nt_spatial reb3
VOPhorizontal _nt_spatial _ref_prev diff VOP vertical ref= VOP

vertical nc spati al pesifien of said first picture based on said first position information and
VOPvertical nt spatial ref rev
' convert said second position information in response to an enlarging ratio or
a contracting ratio by which said enlarging/contracting device has enlarged or
- contracted said second picture to obtain a position of said reference picture so
as to decode said first picture.
6. The picture decoding method as in claim 5, wherein the decoding results
of said first picture decoding device are displayed.
7. A recording medium having recorded thereon encoded data obtained on
encoding a first picture using a second picture different in resolution from the
first picture said encoded data including at least first data obtained on
predictive encoding said first picture using as a reference picture enlarged or
contracted results obtained on enlarging or contracting said second picture
based on the difference in resolution between said first and second pictures,
second data obtained on encoding said second picture, and first or second
position information obtained on setting positions of said first and second
pictures in a pre-set absolute coordinate system; in which the position of said
first picture is recognized based on said first position information and said
second position information is converted in response to an enlarging ratio or
contracting ratio by which said second picture has been enlarged or contracted
to obtair; a position of said reference picture so as to perform predictive
coding. )
8. A recording method for recording encoded data obtained on encoding
first picture using a second picture different in resolution from the first
picture, in which said encoded data includes at least first data obtained on
predictive encoding said first picture using as a reference picture enlarged or
contracted results obtained on enlarging or contracting said second picture

based on the difference in resolution between said first and second pictures,



usi ng VOPhori zont
Fig. 36. Further,

meanvx/m 36 vari abl e-1 ength encodes
the cal cul ated diff VCPh r Emm diff VOP vertical ref and
L
outputsthes @gmflcall t he |t 36 finds diff S|"zse

hori zont al

a table shown |n
and di ff VOPverti
hori zontal or dif

converts diff VOP horizontal ref or diff VOP vertical ref into variable

al nt spW VOP vertical nc spatialref i

Sl ze- vertlcal at &4 in Fig. 37 in accord
F| g. 38 and in association with diff VOPhorizontalref
calref, and variable | ength encodes the diff si
f size vertical thus found® Al so, the VLC unit 36

n

Wi th

e

|l ength codes in asssenddataobtained onfenceding saidrsegeond pictuse, andifirstor secondi cal

and in accord nce th the table shown in Fjg T
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mul ti pl exed on ot
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decodi ng based on the results of such recognition.

posi tion differ enceontractingzagorby whith salldesecmﬂqmtwellnmbaenlmlwgedaar dmatracted

decreased as corrpar ed to the case of Fi

shown at C5 in Fi

gto ebtains a pesition f; seid ye

with reference to @&836.

9. A picture encoding device for encoding a first picture using a second
picture different in resolution from the first picture, said picture encoding
device comprises:

‘enlarging/contracting means for enlarging or contracting said second
picture based on the difference in resolution between the first and second
pictures;

first picture encoding means for predictive coding of said first picture
using an output of said enlarging/contracting means as a reference picture;

second picture encoding means for encoding said second picture;

position setting means for setting positions of said first picture and said
second picture in a pre-set absolute coordinate system and for outputting the
first position information or the second position information of the position
of said first or second picture, respectively; and

multiplexing means for multiplexing outputs of said first picture
encoding means, said second picture encoding means, and said position setting
means;

in which said position setting means sets the positions of said first and
second pictures so that a position of said reference picture in said pre-set

absolute coordinate system will be coincident with a pre-set position; and

t he

g}_. A ref sel ectcode
§l|'eﬁP¢ Rictyrg so as to perforax predistiye ned
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Fihgs 4gA and 40B show t he s&"lﬂﬁ”%’,ﬂﬂ"’ﬂ bl ock. Fig. 40A
shows the syntax of a macr o- " P-picture

The flag coD, YRPEWSPs arranged next to the IeadPng m’g{’\l%acode,
specifies whether or not any data is next to the COD. If the -~ DCT
coefficients obtained froma nacro-block of an I-picture or a P-picture
(resul't of quantization of the DCT coefficieffs) are all zero and the

noti on vector is zero, the VLCunit 36 of the |ower |ayer encoding

uni t Zﬁ (Fig. 22) in velrich s4id firstpicturegnnodingonernsgeengnizey the posifionof)
sets the macro-bl ock of the | -picture or th P-pi cture as a ski
macr o--bl ock and set saif dirsiopictuse based on the firstpositiond: ‘T“a %a@hyqogmfes %gre
is no data to be transmtted for, the

subsequent to the |PErsghPqsiionip OPPH%%H?¥?%°P%F# qub eR&e" pictitfe S8 to%%%nn

predictive coding.
10. A picture encoding method for encoding a first picture using a second.
picture different in resolution from the first picture, said picture encoding
method comprising the steps of:

enlarging or contracting said second picture based on the difference in
resolution between "the first and second pictures by using an
enlarging/contracting device;

predictive coding of said first picture using an output of said
enlarging/contracting device as a reference picture by utilizing a first picture
encoding device;

encoding said second picture by using a second picture encoding
device;

setting the positions of said first picture and said second picture in a
pre-set absolute coordinate system and outputting the first position
information or the second position information on the position of said first or
second picture, respectively, by use of a position setting device; and

multiplexing outputs of said first picture encoding device, said second
picture encoding device, and said position setting device;

in which said position setting device is caused to set the positions of
said first and second pictures so that a position of said reference picture in
said pre-set absolute coordinate system will be coincident with the pre-set
position; and

in which said first picture encoding device is caused to recognize the

position of said first picture based on said first position information and to



ot her hand, if ac conponents ot her than O are present in the DCT

coefficients of thﬂw"mm .ﬂ the VLC unit 36 sets the flag
COD to 0 and may mn data. Further, the MCBPC
arranged next to the flag 'cO spPecrfies the macro- bl ock type and the
next fol | owi n§'Af&18%ay be transmtted in accordance PEEFPOTHUTRCBPC,
Furthernore, since an |-picture basically does not becone a skip
macr o- bl ock, the COD for the I-picture is not transmtted or is
designed so as not to be transmtted. 9 The "COD' may only be
present in VOPs for which VOP_ prediction type indicates P-VOPs and
The Cor:esp?ndl ng 'i‘Eé‘dh gaibdeqald re-set Bosm(in P8bthin A SARRIGH Of. sala'l%féf&ﬁ‘db eoﬁibﬂﬁé(b t
ayer structure is shown in may be a one bi
flag at the macr oblsomktd>p91é'onmpredictmbeudmg1 to "0" signal s that the
macrobl ock is coded. If set to "1", no further information may be

transmtted for thild. nee pinturscdecodingt device feredecodingrengoded wdata abtainedromay

t t th bl ock bl ock th th t t f
the | hol e MAEREBIS RGPt 8 AEPIRRCPE B 0 BRHITE B EreER,
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PCT/ JP97/ 03178 second picture decoding means for decoding said second picture;

enlarging/contracting means for enlarging/contracting said second
picture decoded by said second picture decoding means based on the
difference in resolution between said' first and second pictures; and

first picture decoding means for decoding said first picture using an
output of said enlarging/contracting means as a reference picture;

~in which said encoded data includes first or second position

information pertaining to the position of said first picture or said second
picture, respectively, in a pre-set absolute coordinate system;

in which the position of said reference picture in said pre-set absolute
coordinate system has been set so as to be coincident with a pre-set position;
and

in which said first picture decoding means recognizes the position of
said first picture based on said first position information and recognizes the
pre-set to obtain a position of said reference picture so as to decode said first
picnné.
12. The picture decoding device as in claim 11, further comprising display
means for displaying the decoding results of said first picture decoding means.
13. A picture decoding method for decoding encoded data obtained on
predictive encoding of a first picture using a second picture different in
tesolution from said first picture, said picture decoding method comprising the
steps of:



65 If the COD indicates skipped (COD=="1") for a MBin the nost
recently decoded |-} u mﬂnmuﬂﬂu lated MBin B-VOP is al so
ski pped. (No i nfor in the bitstrean). O herw se,

t he nacrobl oc is as sflowh ih Fig. 40B. However, .| ase
of the enhanclgvrr(l;a%?l 3yer of spatial scalability (ref _%%#"g?%'éﬁmc
code="00' & scalability =1"), regardl ess of COD for a MBin the
nost recently decoded |- or P-VOP, the macrobl ock | ayer is as shown
in Fig. 40B. Fig. 40B shows the®kyntax of a macro-bl ock of a
B-picture (VOP). The flag MODB, arranged next to the | eading first
MVRcode, is associ at ed wecoding said secomrd fpictgrednDusingRs gecond Apictare] degasling i es
whet her or not any data is arranged next to the MODB (that is,
speci fies the macr d*¥I%Sek type of the B-picture). The " MODB"

L og ey e presen o e o0 S e, decp B i,
NETVPE andof oS kel BB b 5E0n PSR by B i,

case of the enhancef®iind su6nd ?‘m@éﬁy @dire%&@bﬂﬁéiﬁé’&odﬁa@ﬁn%@éﬁ@é;jﬁede:' 00’
&% scalability="1"), the default of MBTYPE nay be set to "Forward M

(prediction fromthe | adecafingsiitifitstiitcture using scontput of saidendargingfemiractiige
codewords for MODB are defined in Figs. 41A and 41B. The VLC

unit 36 (Figs. 22 dievices araference pirtunthynrtilizings fiegp pisture decodingdeyiee;

di hown, f le, i.n Figs..41A and 41B for .
Tt Saron: et | o 55 PRkl S ol SHEAED A5 o s s
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St SMoOdhRnblioh erdB 7 er A Ao T e Bt i g

both the table for picture in a pre-set absolute coordinate system;in which the position of said

 reference picture in said pre-set coordinate system has been set so as to
coincide with a pre-set position; and
in which said first picture decoding device is caused to recognize the
position of said first picture based on the first position information and to
recognize the pre-set position to obtain a position of said reference picture so
as to decode said first picture.
14. The picture decoding method as in claim 13, wherein the decoding results
- of said first picture decoding device are displayed.
15. A recording medium having recorded thereon encoded data obtained on
encoding a first picture using a second picture different in resolution from the
first picture, said encoded data including at least first data obtained on
- predictive encoding said first picture using as a reference picture enlarged or
contracted results obtained on enlarging or contracting said second picture
based on the difference in resolution between said first and second pictures,
second data obtained on encoding said second picture, and first or second
position information obtained on setting positions of said first and second

pictures in a pre-set absolute coordinate system; in which said first and second



vari abl e | ength encodi ng and the tabte for—vari able | ength decoding.) The
variable length table of Fig.. ( times referred to herein as MODB
table A) allocates three vaﬁlmml"ﬁi)lﬁﬁﬂ"cimes for MODB, and the variabl e
VO 98/ 10593 e, 98110503 £ L s w T/IP97/03178
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|l ength table of Fig. 41B (sonetinmes referred to herein as MODB tabl e B)

all ocates two variable |length codes for MODB. If, with the use of the MODB

table A, a macro-block of a B-picture can be9ecoded using only data (such
as quantization coefficients or a notion vector) of a macro-bl ock of

anot her f r aninfogmaticeate sesfso that thepasitiog of kaid nefexence pisbire irf said pre-set
B-picture, or a .macr o- bl oc,lﬁ at a cqQrrespondi ngqﬁgosi.t ion of a
directly previousl yco9udinate gystem will be cqipcigentiwith 3 pre-$et ROSIGD. 5 rmcro- bl ock

o ocessedy i o b oii 15 racreX B HEtRE Forrk @ ding encodddasy GG Bp tnplding K
unit 36 (Figs. 22 g@q&ﬁﬁu@ﬁ%ﬁ]ﬁge it ngicﬁlre(&fﬂ’?ﬂ;?nf[ Ef‘resolution iﬁ'nﬁ' ﬁﬁd"ggﬁtgs

t he skip macro-blo Zero. S case, _

subsequent to MODB, pigtuéd) vilkierbfR lsaitEeadtdcERAR inchides @t Idast first data dbtainedrioht ed.

| f, however, the coefficients (quantized DCT coefficients) for a
predictive encoding said first picture using as a reference picture enlarged or

contracted results obtained on enlarging or contracting said second picture
based on the difference in resolution between said first and second pictures,
second data obtained on enboding said second picture, and first or second
position information obtained on setting positions of said first and second
pictures in a pre-set absolute coordinate system; in which said first and second
position are set so that the position of said reference picture in said pre-set
absolute coordinate system will be coincident with a pre-set position.
17. A picture encoding device for predictive coding a picture, said picture
encoding device comprising:

first predictive coding means for predictive coding said picture by
utilizing a detected motion vector of said picture;

local decoding means for locally decoding the results of the predictive
coding by said first predictive coding means;

second predictive coding means for predictive coding said picture using
a locally decoded picture outputted by said local decoding means as a
reference piéture; and

multiplexing means for multiplexing the results of the predictive
coding by said first and second predictive coding means.
18. A picture encoding method for predictive coding a picture, said method
comprising the steps of:

predictive coding said picture by utilizing a detected motion vector of '



macr o- bl ock all have the sanme value (such as 0) but a notion vector for the
macr o- bl ock exists, so that”lmnﬂmummmu ctor should be transmtted, the
MODB is set to '10' and thelll TYPE is transmtted. On the
other hand, ifyploghd@@st one of The DET &oetficients of the naerapbhRps i S

not zero (that is, if a DCT coefficient exists) and a notion vector
for the macr o- bl ock exists, the MODB is set to '11' and the next
foll owi ng MBTYPE and CBPB are transm t9 ed. The MBTYPE

specifies the predictive node of the macro-bl°dck and data (fl ag)
contai ned in the nmacr.qQ- bl ock, snd *,he CBPg LQSP a 6-bit flag which
speci fies the bl ock 53 Prgure g OPRILIIE gn Adattt he DCT coefficients exist.

Specifically, each macro i r pi xel bl ocks for

| um nahce signals, a 88 {?%‘th%ﬁ%?@ &gdrﬁgﬁ%%aaeglﬁgtﬁal s Cb, and a 88 pi xel

bl ock for chroma signal s, Qli:t; | s Bk b Bickl The
DCT unit 34 (Figs. 22 angl%ﬁ%‘?mﬁer%@lﬁu%é%ﬁ%f&olggggng g‘?ﬁgﬁ%ﬁ"%ﬁ%&eﬁ _

WO 98/ 10593 as a result of the local decoding to obtain second encoded data; and
PCT/ JP97/ 03178 ' and

the VLC unit 36 (Figs. 2multiplexitg saidfirssenceded datdhandssaid second %mdqdadala.or

19. A picture decoding device for decoding encoded data said picture
decoding device comprising:

separating means for separating first and second data from said
encoded data;

first decoding means for decoding said first data; and

second decoding means for decoding said second data using an output
of said first decoding means as a reference picture;

in which said encoded data includes a motion vector used in predictive
coding said first data, and in which; said second decoding means decodes said
second data in accordance with said motion vector used in the predictive
coding of said first data.
20. A picture decoding method for decoding encoded data, said picture
decoding method comprising the steps of:

separating first and second data from said encoded data by use of a
separating device;

decoding said first data by use of a first decoding device; and

decoding said second data by utilizing a second decoding device using

an output of said first decoding device as a reference picture;

in which said encoded data includes a motion vector used in predictive
coding said first data and in which said second decoding device is caused to
decode said second data in accordance with said motion vector used in the

predictive coding of said first data.



1 dependi ng on whet her o oeff|C|ent Is in each of the six
bl ocks. That is, me@ IJ nunbers of | to 6 have been set
for the six blocks ILkNQO'n cro bl ock, as shown in Fig 42. The

VLC unit 36 he Nth bit of the CBPB to 1 or O

coefficient i o%%m’ I';‘not in the bl ock havi ng the bl oE ﬁﬂ@;{{@z&}s N,
respectively. It is herein assuned that the LSB and MSB are the
first bit and the sixth bit, respectively. Therefore, if CBPB S

0(' 000000"), there are no DCT coefficients i1l0the macro- bl ock.
On the other hand, the flag MODB nmay be set to '0" or "1' if the
MODB tabl e B (Fig. 241B) recording tvEiliBm having fedosdedsthdreon enceded datarwhiclsés

(Figs. 22 and 23), respectlvel Therefore,, if the table B iis used, a
ski p macro- bl ock maptawesd pm%eme@ ding said picture by'\t%%ms 3 HE‘CRJB petion;

) “and E l?ax;:n' ?E’ %Sec'te?ﬂ&is SiPicfke R obifin s gncoded ants Joliil gedoins o a6 ™
Fi oo 43A and- 435, SIS i, Brodife\ AR ol Bictur meing RIGRAIYy ofle bpIOH: 0

referred to herein &mﬂ@%&%@%&nﬁmﬂ dc‘é@éin?io bbtain second end(ﬂF:ﬂ Gbiaeaﬁd?ngt h -
codes for MBTYPE, and the variable |ength tablle of Fig

(sometimes referr emulﬁplenmglsauhﬁrst\/&iaéﬂEdﬂalalandB)xdedebmnbenesdédldaa vari abl e
| ength codes for MBTYPE. If the MBTYPE table A is used, and
if the predictive rzadeAumethn@for recording,¢npoded datgnbtaipedon predictivercodingy

%‘?’?(P(El ?gerggl at ?nM: 3@1 \‘Iﬁéﬂﬁﬁcog"d data is var i al?l eghe%h anco%ﬁet he

transmtted, in m'p?&uWWhQﬁl@Oat Géteded WMo ARLLOP Bf said picture to obtain first
encoded data, locally decoding said first encoded data, predictive coding said
picture using a locally decoded picture obtained as a result of the local
decoding to obtain second encoded data, and multiplexing said first encoded
data and said second encoded data..
23. A device for encoding data of one or more pictures in which the pictures
of two or more layers may represent an I-picture obtained by intra-coding, a
P-picture obtained by intra-coding or forward predictive coding, and a
B-picture obtained by intra-coding, forward predictive coding, backward
predictive codi:ig, or bidirectionally predictive co&ing, and are encoded on a
macro-block basis, wherein whether or not ‘a macro-block is a skip
macro-block is determined based on reference picture information which
specifies a reference picture used in encoding a macro-block of said B-picture
by one of the forward predictive coding, the backward predictive coding, or
the bidirectionally predictive 'codihg.
24. The device as in claim 23, wherein said reference picture information
specifies that, in encoding a macro-block of sald B-picture in a respective
layer, a picture of the same layer is to be used as a reference picture, and

wherein the macro-block of said B-picture is a skip macro-block if, of the



step, and WD err] and I\ND[e,m" yon vector used for forward
predi ction and that used for ﬂuﬂmﬁ I on, respectively.

Q\I ]'Efer natively, i nst ead® of¢ the quamnti<ati on step per se, the
i fference bet current WD 98/ 10593
BCT] SPoT! 031 NE RS gEC T T

quanti zation step and the previous quantization step may be used as
DQUANT. If the prediction node is the backward predi ctlve encodi ng node
(backward MC+q), MBTYPE is variable |ength dBtoded to ' 001' and

DQUANT-and MVDjerr] are transmtted. If_the prediction de is the orward
predi ctive encodi ngnassaeiogksropnstituting ay I- ‘?Fﬂrﬁéwqdﬁrfét ly prepaous yto

mode 1S the direct a‘ﬂﬁe@gfty shgetack & SeB-pie. 1o ryreiBalding (e
Is set to "1', and J?E-b'léc f%ﬂﬁlrﬁéﬁ&ﬂr lﬂasklpmacro-bloék” a previous case,

only three types of erce |ng no forward predictive

encodi ng node, bac k%@r FhedeHLe 5& Weclaih 291 Whertht Said 3&férence picture information
bi directionally predictive encodi ng node) have been expl ai ned. However,

ITECR D10 53 o R i icadi, sl ot s sy
of the layer, a picture of the same layer is to %e used as a reference picture, and
wherein the macro-block of said B-picture is a skip macro-block if said
macro-block can be decoded from a picture decoded before said macro-block
is decoded. '
26. The device as in claim 23, wherein said reference picture information
specifies that, in encoding a macro-block of said B-picture in a respective
layer, a picture having the same time point and a layer different from the
respective layer is to be used as a reference picture, and wherein the
“macro-block of said B-picture is a skip macro-block if said macro-block can
be decoded from a picture decoded before said macro-block is decoded.
27. A method for encoding data of one or more pictures in which the pictures
of two or more layers may represent an I-picture obtained by intra-coding, a
P-picture obtained by intra-coding or forward predictive coding, and a
B-picture obtained by intra-coding, forward predictive coding, backward
predictive coding, or bidirectionally predictive coding, and are encoded on a
macro-block basis, wherein whether or not a macro-block is a skip
macro-block is determined based on reference picture information which
specifies a reference picture used in encoding a macro-bldck of said B-picture
by one of the forward predictive coding, the backward predictive coding, or
the bidirectionally predictive coding.

28. A picture decoding device for decoding encoded data of one or more

pictures in which the pictures of two or more layers may represent an [-picture



I ntra-codi ng node (that |s forvvard pred| ctive encodi ng node, bagkwardd ]
predi ctive encodi ng node, ﬂl ﬂﬂ redi ctive encodi ng node, and the
direct node) as a predicti ﬂ "mmmmo m ni m ze prediction error The

di rect node I urt her expl &i n'td her'ei n bel ow. t he
VLC unit 36 ( %R&g and 23) MBTYPE may be '1', '01' or. m’m@@f’s when
the MBTYPE table B (Fig. 43B.) is used and may be "1', "'01', ‘ool

or '0001' when the MBTYPE table A is used. Therefore, if the MBTYPE
table B is used, the direct node may not bel®et as the prediction

node. The direct node will now be explained with reference to
Fig. 44. obtaineddyintratdoding, auP-piiie ebtained bydanrh-roditB@r foffird VOP2
and VOP3) displayed in this order, with the VOPO and VOP3 being a

P-picture (P-VOP) predlcﬂve a¢mlmgaeanm Brpisturepgbtaisied gby mgm\jooguge foBvardP) .
Addi tional ly, assune he VOPQ, VOPI .. VOP n are
encoded/ decgded i nPYEdistiye 88‘#‘”&* aci(ward PV\%“@B’F soding, °"2bl§ rectionally predlctlve
PCT/ JP97/ 03178 . R

VOP3, VOP1 and VODEOdmg’ and decoding ﬂ‘iﬂa%’Fest%ea macro-block basis, é"&‘%’é‘t’:‘ﬂféﬁ“ or’

condi tions, predi Chétv# nfa@fb-Backis a skip macro-block is determined based on reference
| picture information which specifies a reference picture used in encoding a

macro-block of said B-picture by one of the forward predictive coding, the
backward predictive coding, or the bidirecﬁonaliy predictive coding.
29. The picture decoding device as in claim 28, wherein said reference
picture information specifies that, in encoding a macro-block of said B-picture
in a respective layer, a picture of the same-:]ayerl_is to be used-as a reference
picture, and wherein the macro-block of said B-picture is a skip macro-block
if, of the macro-blocks constituting an I- or P-picture decoded directly
previously to decoding the macro-block of the B-picture, the one
corresponding to the macro-block of said B-picture is a skip macro-block.
30. The picture decoding device as in claim 28, wherein said reference
picture information specifies that, in encoding a mécro-block of said B-picture
in a respective layer, a picture of the same layer is to be used as a reference
picture, and wherein the macro-block of said B-picture is a skip macro-block
if said macro-block can be decoded from a picture decoded before said
macro-block is decoded.
31. The picture decoding device as in claim 28, wherein said reference
picture information specifies that, in encoding a macro-block of said B-picture
in a respective layer, a picture having the same time point and a layer different .
from the respective layer is to be used as a reference picture, and wherein the
macro-block of said B-picture is a skip macro-block if said macro-block can

be decoded from a picture decoded before said macro-block is decoded.



VOPI under the direct no mﬁuﬂ II ws. That is, if, in the P-picture
encoded (decoded) direct Idﬁ! A Lﬂlﬂﬂuﬂm mat I's, VOP3 in the enbodi nent
of Fig. 44) the motion vector of tfe facto-block at the sane position as

t he MBEé Gsfdkeack of VOPL being encoded (nacro-bl ock beppgpsnsaged)
s MV, the notion vector MVF for forward predictive encoding of the
macr o- bl ock bei ng encoded and the notion vector MVB for backward
predi ctive encoding the macr o- bl ock bei ng encoded can be cal cul at ed
f_rohmtﬂe ][mlt:on vector W and a prel@t vector MVDB in accordance
with the foll ow ng equati ons: MWF = (TRB +
MvDB ’ 329 A piohwe decoding metlmbfondwinezrsncoded(data OE(O‘I‘\Q/‘)”{ ;rqg%ever ,

t he notion vect MVB | cul ated,. by th ' wh
Lhe vect or MBI s PFRIES Mool Be PR PR OrToRe B 6 may represéift 4R 1 ©"
vector MVB is calc . i N-acc G : QW L OEN

M/B = MF - M. %b%ﬁ% enéﬁa@@ agll)!é\élz&itﬂ{:‘%abﬁ%{n?g l%\I\iéllrﬁrqéct ?)t?it;b\l/-‘lﬂgﬁdsl y
di spl ayed 1-or P- p'tp?édié e coding, AndROB-pichize Guthined By intf-cddite, fAwardnd

TRD denotes the interval between - or P-pictures positioned
directly before angreliéttetdodingf baskwirlpredictivescoding, or bidireptianallyqedictiee

(between VOP1 and VOP3 in the enbodi nent of Fig. 44}. . ]

coding, and decoding the pictures on a macro-block basis, wherein whether
or not a macro-block is a skip macro-block is determined based on reference
picture information which specifies a reference picture used in encoding a
macro-block of said B-picture by one of the forward predictive coding, the
backward predictive coding, or the bidirectionally predictive coding,
33. A recording medium having recorded thereon encoded data of one or
more pictures in which the pictures of two or more layers may represent an
I-picture obtained by intra-coding, a P-picture obtained by intra-coding or
forward predictive coding, and a B-picture obtained by intra-coding, forward
predictive coding, backward predictive coding, or bidirectionally predictive
coding, in which the picture data is encoded on a macro-block basis, wherein
whether or not a macro-block is a skip macro-block is determined based on
reference picture information which specifies a reference picture used in
encoding a macro-block of said B-picture by one of the forward predictive

- coding, the backward predictive coding, or the bidirectionally predictive
coding. |

. 34, A recording method for recording encoded data of one or more pictures
in which the pictures of two or more layers may represent an I-picture
obtained by intra-coding, a P-picture obtained by intra-coding or forward
predictive coding and a B-picture obtained by intra-coding, forward predictive
coding, backward predictive coding, or bidirectionally predictive coding, in

which the picture data is encoded on a macro-block basis, wherein whether or



The notion vector detector 32 of Figs. 22 and 23 may set a direct

node as a prediction node ji ' -or MVDB of the VOP of a

B- pi cture bei ng changed H”lmmmnlmm“nm[ ction error produced on

predictive 9811059§°di ng usirg the"noti on vectors WF and WB o?t ined in
Wi e,

accordance t he above equations is snaller t han*$HEP I ned
for the intra-codi ng node (forward predictive encodi ng node,
backward predictive encodi ng node or bidirectionally predictive
encodi ng node). In the above, the vector M@B WD 98/ 10593

PCT/ JP97/ 03178 70 may
have the sane dir 8ot a emacze-bidektis afskiphmacnorblock iscdatenmitid based on reference | n
t he enmbodi nent of Fig. 44, TRB = 1 and TRD = 3, so that the noti on

vector MVF i s Mv/ Bichingingormagion yehich sRecifips mrefensace pictus usedcingncoding a
macro-block of said B-picture by one of the forward predictive coding, the
backward predictive coding, or the bidirectionally predictive coding.

35. The picture encoding device as in claim 1, wherein said multiplexing
means multiplexes difference values obtained between values of the first
position information and values of the second position information.

36. The picture encoding device as in claim 1, wherein if said first picture or
said second picture is chaﬁged in size, said multiplexing means multiplexes
first size information of said first picture or second size information of said
second picture.

37. The picture encoding device as in claim 1, wherein said multiplexing
means multiplexes difference values obtained between values of first size
information of said first picture and values of the second size information of
said second picture.

38. The picture decoding device as in claim 3, wherein said encoded data
includes difference values obtained between values of first size information
of said first picture and values of second size information of said second
picture.

39. The picture decoding device as in claim 3, wherein if said first picture or
said second picture is changed in size, said encoded data includes the first size
information of said first picture and the second size information of said second
picture.

40. The picture decoding device as in claim 39, wherein said encoded data
includes difference values obtained between values of the first size
information and values of the second size information.

41. A recording medium as in claim 7, wherein said encoded data includes



e —

MB is 2MW/ 3 and by -2MW/ 3 4+ ; ys 0 and not O,
respectively. H‘“ ““9\ n)n node is the direct node, the
notion vector W of a e espondi n§ macro-bl ock in the nearest

P- pi cture encoggsiiA ded in the future (VOP3 in the qgﬁ&%% of
Fig. 44) may be use 5)for encodi ng/ decodi ng of the nmacro- @%ﬁ%%eing
encoded. As previously described, a VOP may be changed in size
or position (if vi deoobj ect | ayer shape is '10' or '01'). In such a
case, the corresponding : macr o- bl ock not be avail abl e. Therefore,
if the direct npde i.s used in encodi ng/ decodi ng a_VOP changed in

size or position, phderenes yalugswptained between wakthe fisst position informafien gpd s ent
enbodi ment, the di r‘{e?gt gﬁ.d IS uiabl.e onlg . when a VOP having a

macr o-'bl ock bei ng eYYd tﬁwoﬁ pasifipn mfpamation. ¢ the same size as
the VOP of the neargst AP-.ni oded | el . .
Specifically, the u?z é‘f"‘?ﬁ@’?ﬁ lr%g@[%ﬁ‘rr%sdlg éllé;“{a?’ﬁg&ve H‘gﬁf‘f}df gatnp l?%“ée W‘dsi ze
represented by VOP gicghd e\MSehitiiedlh sie, S8 eheoRd duRPMRIvdes B! first size

changed. Therefore, the MBTYPE table A (Fig. 43A) which
i ncl udes a vari abl anformation bfyaii firspmictareodr thBiedond aizednfbmetidn ofxiid sécondised
if the VOP of a B-picture havi ng a nacr o- bl ock -bei ng encoded has the

same size as the V(lmmfe,trhﬁtpwtively-_ nearest P-picture decoded in the future.
ahi ch prescr ] bes t ik e Trdnginsdiin bt & e, barei s pasated dahnbides <
(e 1 * "1 T U i il 65,85 et S 642",
a B-picture picture and values of second size information of said second picture.
44. The picture encoding device as in claim 9, wherein said multiplexing
means multiplexes difference values obtained betwéen values of first size
- information of and values of the second size information.
45. The picture encoding device as in claim 9, wherein if said first picture or
said second picture is changed in size, said mulfiplexing means multiplexes
first size information of said first picture or second size information of said
second picture.
46. The picture encoding device as in claim 45, wherein said multiplexing
means multiplexes difference values obtained between values of the first size
information and values of the second size information.
47. The picture decoding device as in claim 11, wherein said encoded data
includes difference values obtained between values of first size information
“of said first picture and values of second size information of said second
picture.
48. The picture decoding device as in claim 11, wherein if said first picture
or said second picture is changed in size, said encoded data includes the first
size information of said first picture and the second size information of said

second picture.



WO 98/ 10593

Eg{ﬂgggl (r)rg(l:r?g-bl ock bei nJ,""ﬂﬂﬂﬂ"Mﬂ'ﬂﬂﬂ sanme size as the7\1/CP of the

near est P-pi gigdgRosgcoded i*n Ehetfulure. » Thus, pd MODB
table A and the MBTYPE table A are used, and if N@Bvﬁjéggﬁlor
MBTYPE is '1', the prediction node is the direct node. I f the
vi deo- obj ect -1 ayer-shape is '00',the VOP is not changed in size SO

that, in this case, the MODB table A and tH®¥ MBTYPE table A are used.
On the other band, if the VOP of a B-picture having a nacro-bl ock
bei ng encoded is #%+ The pictureesoding evige anin claym 48, whereinesspidencodegdataur e

decoded in the futuge, t di rect .node. na t be used. In. this.case,
VBT 5 v s abl et diErnsa oI, SbEterl Betveame VRS M i tsto size

i tforent in si oouiPRiHoHaRodRsF O e SeBR Ao wPiabfho” i cloded i n i ne

future, o, o sbemhd rebbrigmetiia o inlaihd ) WhefeiPShid eioRbd Bhia 1 | |
such situation, it may not be necessary to transmt Dbot E and
CBPB. Thus, MODB difference valiidscobtaisidd-tikweenamabich ofthe fig ositew ifdmidtiontndhe
MODB table B (Fig. 41B) whi ch does not provide the case of not

transmtting bot hvalBasithesetond positioniFormatiothout using the MODB table A

e S TR = TGRSR M - RO I

used in accordancg. g picture is changed in size, said encoded data includes the first size
information of said first picture and the second size information of said second
picture.
52. The recording medium as in claim 51, wherein said encoded data includes
difference values obtained between values of the first size information and
values of the second size information.
53. The picture encoding device as in claim 17, wherein said first predictive
coding means predictively encodes said picture contracted by a pre-set -
multiplying factor and wherein said second predictive coding means
predictively encodes said picture using, as the reference picture, a picture
obtained by enlarging said locally decoded picture by said pre-set multiplying
factor.
54. The picture decoding device as in claim 19, wherein said first decoding
means decodes said picture contracted by a pre-set multiplying factor from
said first data, and wherein said second decoding means decodes said second
data using, as the reference picture, the output of said first decoding means
enlarged by said pre-set multiplying factor, and using a motion vector
obtained on converting said motion vector used in the predictive coding of
said first data by said pre-set multiplying factor.

55. The recording medium as in claim 21, wherein said first encoded data is



e

wi th changes in VOP size, the vol ume of ~data obtained as a result of

encodi ng may be re f only the MODB table A (Fig.
413\) is used, the 'b , ﬂl,ﬂiﬂjed in a 1-bit variable Iength
code or int vari abl h codes. On the ot el i3

the MODB tabl e %’%’—*gﬁ 41B) is used t he MODB i s encoged I'n am_L b t

variable l'ength code or in a 2-bit vari abl e |l ength code. Therefore,
if both the MODB tables A and B are used, the frequency wi th which
the MODB is encoded in two bit variable |end®h codes is decr eased

and, as a result, the data volunme may be reduced. WO 98/ 10593,
PCT/ JP97/ 03178 obtained by predictive coding sald picture contracted by a pre-get multiplying

Simlarly, MBTYPE nay be encoded |n 4 bI e en h codgs.or
| ess as indicated ifefteran F‘?@d §A§° Py predictive coding o

vari abl e | ength-cogeld Bietite Jisin B%wivﬁo;ef’ Y e RS el v, Sl et
Pl ural MODB tabl es nﬁﬂﬁg&ﬁ‘}@{?a& ?L?@fe Eﬁmﬂ.ged as descri bed

above, for the | ower e upper yer with ref sel ectcode other
t han 00’ e?bctlﬁe predeksifig @eyice for variibld lengrentoding drevariabls
are

| ayer havi ng sel ect-code equal to '00'. Specifically, with a

flag ref sel ectcodderigth decoding a picture changed in size by use of a pre-set table which is
modified in accordance with changes in the size of said picture.
57. A picture processing method for variable length encoding or variable
length decoding a picture changed in size by use of a pre-set table, said
method comprising the steps of:

judging whether or not said picture is changed in size; and
modifying said pre-set table used for variable length encoding or

variable lengﬁ decoding in accordance with changes in the size of said
picture.
58. A picture processing device for variable length encoding or variable
length decoding encoded data obtained by predictive coding a picture of two
or more layers by use of a pre-set table, wherein said pre-set table is modified
according to whether or not a picture having a layer different from and a
timing the same as the layer of a picture being encoded has been used as a
reference picture.
59. A picture processing method for variable length encoding or variable
length decoding encoded data obtained by predictive coding a picture of two
or more layers by use of a pre-set table, comprising the steps of modifying
said pre-set table used for variable length encoding or variable length
decoding according to whether or not a picture having a layer different from
and a timing the same as the layer of a picture being encoded has been used

as a reference picture.



a B-picture macro-block bei ssed of the I- or P-picture of the
sane | ayer (herein the uppe m,,&&m m ,m cture in a different |ayer
(herein a | owner Iay me point (enlarged picture) as
shown in Fig may be used as a reference pi cture, in
Figs. 26A andwégmos& t he ot her hand, the direct mde%ﬁfgﬁ’b’%
predictively encode a B-picture between two |- or P-pictures at
different tine points using a notion vector of a directly previ ously
decoded P-picture. Thus, if the ref select-td8de is '00', the direct

node may not be applied. If nevertheless the MBTYPE table A is used, the
direct node may beb@et Aapicture pneading idevicaofde . quantizing a plcture b}frn mheset

present enbodinment, if the flag refsel ectcode for a B-pic
macr o- bl ock bei ng HA9tigalop step compasing ganultiplexipg device for mlﬂlnnlemg\mwlmf be

o the. £ rSt ot hoWuRpAg R ot el P Bud seit et patiafion Henr i which said

bl ock b le B
e used i place. o crRCNREfoAin s i QAR U i ofthe rebllt b3
defined | Nof pixel VBILES I d prelset lﬂoclt Bﬁszﬁldg Rire m%t'm%f'mé sdiffe §£ﬁe[ as a
prediction node in the case shown in :
second met hod, a qgéhsiAdpictare decalingralevice fios eiéwdmg encaddeﬂat@rbbtamed by

nmode. In such situatign, if the flag ref select-code for the B-picture
WO 98/ 10593 quantizing a picture by a pre-set quantization step and multiplexing results of

PCT/ JP97/ 03178

quantization of said picture and said pre-set quantization step, wherein said
encoded data includes said pre-set quantization step only if all of the results
of quantization of pixel values in a pre-set block of said picture are not all of
the same value.

62. ' A picture decoding method for decoding encoded data obtained by
quantizing a picture by a pre-set quantization step and multiplexing results of
quantization of said picture and said pre-set quantization step, wherein said
encoded data includes said pre-set quantization step only if all of the results
of quantization of pixel values in a pre-set block of said picture are not all of
the same value. |

63. A recording medium having recorded thereon encoded data obtained by
quantizing a picture by a pre-set quantization step and multiplexing results of
quantization of said picture and said pre-sef quantization step, wherein said
encoded data includee said pre-set quantization step only if all of the resuits
of quantization of pixel values in a pre-set block of said picture are not all of
the same value.

64. A recording method for recording encoded data obtained by quantizing
a picture by a pre-set quantization step and multiplexing results of
quantization of said picture and said pre-set quantization step, wherein said

encoded data includes said pre-set quantization step only if all of the results



73 macr o- bl ock being processed in the upper layer is '00" and the
MBTYPE t abl e Ais um Iﬂ“ﬁnmw rect node (instead of the direct
node) has the variable - lm“ I|I“ “ o '1'" for the MBTYPE. In the

pt '

quasi -direct npdes datward* ot edi ction i s perforned inﬂéyarﬁﬁg f
Fig. 45 using a picture of a |ower |ayer (different | ayer) enlarged
by a multiplying factor FR as a reference picture (reference picture
for prediction), and backward prediction is perforned using a
decoded picture encoded directly previously 1@ the upper |ayer (sane |ayer)
as a reference picture. If the notion vector for the
correspondi ng macr opphekniizationiof pixeP valu€Ei a pre-set blokk bl k4id pictisre age Adtaall of
reference picture for forward prediction (a nacro-block a t he sane
position as the nacthe samecdalieei ng encoded) is MV, a notion vector

MVB may be used for backward prediction where MWB is defined by the
fol |l ow ng equati on: WB = W X FR + WDB That

is, a vector obtained by multiplying the notion vector W of the
correspondi ng macro-bl ock of the | ower |ayer by FR and addi ng a vector

MVDB to the resulting product may be used as the notion vector MVB for
‘backward prediction. In this situation, the vector WDB may not be
transmtted because the notion vector MVB can be obtained fromthe notion
vector W, multiplying factor FR, and MVDB. Thus, if, in the receiving side
(decoding side), the flag ref select-code for the B-picture nmacro-bl ock

bei ng processed in the upper layer is '00' and the MBTYPE table Ais
used for vari abl e I ength decodi ng, the notion vector MVB of the

macr o- bl ock with MBTYPE of '1' is found fromthe notion vector W of
t he correspondi ng macr o- bl ock of the | ower layer, multiplying factor

FR, and vector MDB.



Therefore, the vector MDB whi ch may be consi dered redundant data IS
not transmtted, thus inproving the encoding efficiency. WO 98/ 10593
PCT/ JP97/ 03178 74

A et hod for L. ng the variable length table used in t

unit 36 of Fi égl.)%é?s%ynd 23 and in the IVLC unit 102 of Figs. Q@U%’?ﬁ”ﬁ (the
nmet hod for determ ning which of the MODB tables A or B and which of the
MBTYPE A or B is used) will now be explained with reference to the
flowmcharts of Figs. 47 and 48. .”51Fig. 47 shows the nethod for
determ ning the variable | ength table used for the |ower |ayer. At
step S3 1, it is judged (by having reference to

vi deo_obj ect | ayer _shape, VOPw dth or VOP_hei ght expl ained with

reference to Fig. 36 or to | oadVOP_ size explained with reference to Fig.
31) whet her or not th& VOP size has been changed. If the VOP size

has not been change gt)rocessi ng proceeds to step S32 wherein the
MODB tabl e A and the - :
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MBTYPE table A are used. Processing may then be term nated. Conversely,
if step S31 indicates that the VOP size has changed, processing proceeds to
step S33 wherein the MODB table B and the MBTYPE B be used. Processing

may then be t giabdaksid- Fig. 48 shows the nethggrhfiesrrs

determ ni ng tﬁg vaﬁ’ls%bl e length table used for the upper layer. At
step $41, it is determ ned whether or not ref selectcode is '00'.
If the ref selectcode is '00" (that is, if VOP in the | ower | ayer

at the same tine point is used as a refere é‘pi cture for the VOP
of the-upper |layer about to be processed), processing proceeds to step $S42
wherein the MODB table A and the TYPE table B may be used. If, the

guasi -direct node is used, thea@i PE table A may be used in place of the
MBTYPE-table B. That is, at L& $42. the MBTYPE table B or the
MBTYPE table A is selected depg@liing on whetper the first or second nethod
is applied, respectively. Pr% iing may tfiek’pe term nated. On the other
hand, if, at step S41, the ré&s®llectco ig t '00', processing proceeds
to step S43. Processi %si m | aeh)m t perforned at steps S31 to
S33 in'fig. 47 o el
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t hen be carrled out at steps S43 to S45 to decide which MODB table and
MBTYPE tabl e g&r,.ge used. Processing of thep /03178
macr o- bl ock i n ﬁ ower |ayer encoding unit 25 of Fig. 22, the
upper layer encoding unit 23 of Fig. 23, the |ower |ayer decodi ng

unit 95 of Fig. 30, and the upper |ayer decoding unit 93 of Fig. 31

will now be explained with reference to Fi @3/5149 to 51A, 51B, and 51C.
Assune that an |-picture macro-bl ock basically does not becone a skip
macr o- bl ock. Based on such assunption, the follow ng description pertains
to P- and B-pictures. Further, if the MODB table B is used, a skip

macr o- bl ock may not be produced as descri bed above. Therefore, a skip
macr o- bl ock may be processed only when utilizing the MODB table A

Fig. 49 shows a flowhart for illustrating the processing of a skip
macro- bl ock in the | ower layer encoding unit 25 of Fig. 22 and in the | ower
| ayer decoding unit 95 of Fig. 30. At step S1, it is judged
whet heér a macro-bl ock being processed is a P-picture or a B-picture.
I f such macro-block is a P-pictur pr ocessi rﬁE proceeds to step S2
to determ ne whether or not the for the r’@«s:ro-bl ock is 1. If

such COD is 1, processing proceed Eo step S3dfherein it is

determ ned that t he macro- bl ock |ﬁ skip macﬁﬁ bl ock, whereupon the
macr o- bl ock i s processed as such l? i's his case, the quantization
coefficients (DCT coefficients) o% he macr03 ock being processed are
assuned to be all zero, and its noQ on vector @s al so assuned to be zero.
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On other hand, if it is found at step S2 that the COD for the

macr o- bl ock bei ng processed is not 1, processing proceeds to step $4,

wher eupon the macro-bl ock is processed in a usual manner. That is, in this
case, the nmacygobh of the P-picture is handl ed as havi ng doglporn3r7s

coefficients other than 0O, or having a notion vector other than O.
WD 98/ 10593
PCT/ JP97/ 03178 - 76

Returning to step S1, if it is determ ned4fbgreat that the nmacro-bl ock

bei ng-processed is a B-picture, processing proceeds to step S5 to determ ne
whet her or not the COD of a macro-block at the sanme position (correspondi ng
macro- bl ock) in the I- or P-pi C%'Lre decoded directly before decoding the
macr o-bl ock of the B-picture EE . (Note - The macro-bl ock at the sane

position is referred to as a®®»f espondi ng macro-block.) If, at step S5,
the - COD of the corre ﬁﬁi ng macr o- bl ock for the macro-bl ock being
processed is found t¢ beml, processing proceeds to step S6 wherein
it is decided that the = macr o- bl ock being processed is a skip
macr o-'bl ock, whereupon thijsw N
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macr o- bl ock i s processed as such. That is, it is now assuned
that pictures for processing (VOPs) are specified by a sequence of
/P, B, I/P (where I/P denotes |- or P-pictures) as shown for :
exanple in Fi d that these pictures are encoded/ deco in
t he sequence g?m?ﬁg)sﬁ;ftrmst I /P, rightnost I/P, and second ?’r‘nc’)gr%mtsﬁlg | ef t
end in Fig. 51A It is also assuned that the macro-bl ock of the second
B-picture fromleft is being processed. In such situation, the rightnost

/P picture is encoded/ decoded usi fBt1he leftnost I/P picture as a
reference picture. If the COD of the correspondi ng macro- bl ock of
the rightnost I/P pi cture for the macro-block of the B-picture being
processed is | (that is, if correspondi ng macro-block is the

ski p macro-bl ock) there iﬁ) ¥Wi cture change bet ween the | eftnost

| /P picture to the rightrm%& %P picture. Thus, if the macr o- bl ock

bei ng processed is a B-pic} and if the COD of the correspondi ng
macro-block is 1, the ma:rd;)-bl‘ﬂck bei ng processed is a skip

macro- bl ock. In this caspWprggessing of the B-picture nmacro-bl ock being

processed (predicti v‘e"CD'JIi'th oding) ixesimlarly perfornmed to that of
t he correspondi np ro-bl ock of &he rightnost |/P picture so that
its notion }'/ecto d DCT coeffi cGents are handl ed as being all
zero. The encoder ggqg © %
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transmts only the MODB as descri bed above, and the succeedi ng CBPB or
MBTYPE i s not tted Returning to Fig. 4 COD
of the corre5|5‘g(%§h%g3 macr.o- bl ock is found at step S5 ?OT} e"}r?%?sl
processi ng proceeds to step S7 for judging whet her or not the MODB
of the macro-bl ock of the B-picture being processed is 0. If such
MODB is found to be 0, processing proceedssfgq step S8 wherein it is
deci ded that the macro-bl ock being processed is a skip macr o- bl ock,
wher eupon the macro-bl ock is processed as such. Speci fically,

it is assunmed that, as shown in Fig. 51 B, the picture being

processed (VOP) is displayed and encoded/ decoded in the sane sequence as
in Fig. 51A, and that the macro-bl ock of the second picture fromthe |eft
end ) is being processed. In this case, since the COD of the
correspondi ng macr o- bl ock of the rightnost I/P picture for the

macr o- bl ock of the B-picture wbei ng proceﬁsed is not 1 (that is, the
correspondi ng nacro-block is not a k|p cro bl ock) there is a

pi cture change caused between thegaftm)st I/g icture and t he
rightmost |I/P picture. On the oth hand, si nng)the flag MODB of the
macr o- bl ock of the B-picture bein rocessed su 0, this macro-block can be
decoded using only data of the ma § bl ock of“‘& her franes decoded before
decodi ng of the nacro-bl ock of the B picture, Q t he correspondi ng
macro-block in the directly previou®ly decodedal - or P-picture is a skip
macro-bl ock (that is, the CODis 1. However, @ince the COD is not equal
to 1, as described above, the nmacr®-bl ock of the B-picture being processed
can _
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be decoded using data of the macro-bl ock of other frames decoded before
decodi ng of the nmacro-block. The data of the macro-bl ock of other franes
decoded before decodi ng of the macro-bl ock nay be denoted herein as

pre-decoded d Such situation (in which a ange
has been cause 6bet%g%n the WO 98/ 10593 Tl s A
PCT/ JP97/ 03178 78

| eftnost | /P picture and the rightnost 1/P picture, and in which the
macr o- bl ock of the B-picture being process#Btan be decoded using only the
pre-decoded data) is nom100n5|deredS?Th|@ corresponds to a situation in

e

which, if, as shown in Fig. 51B, th §MD | /P picture or the rightnost
/P pi cture is notion-conpenkg §§§ S|ng a notion vector M2 or M3
to : produce a prediction pictp . a portion thereof shown
by a dotted line in Fig. 51B pas an ave age val ue coincident with
t he macro- bl ock being \
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processed, no prediction error is produced. The notion vectors M2 and

MW/3 are obtained on nmultiplying a notion vector W1 by, for exanple, [err]
or 1-1/2. Such notion vector M is used when processing the correspondi ng
macr o- bl ock i rwbg?“ﬁsght nmost |/ P picture (shown by solid |ingaripdiiedis51B)
using the | eftnos P picture as a reference picture. ?n

vi ew t hereof, processing on the nacro-block of the B-picture being
processed (predl ctive codi ng/ decodi ng) at Stif/ S8 of Fig. 49 is carried out
using the notion vectors M2 (M/F) and W38{8AB) as found fromthe
notion-vector M of the corr%’; oragil ng macr o- bl ock in the rightnost I/P

pi cture as the notion vectors, % @si ng the above-nenti oned average val ue
of the prediction picture as p|&@—§al ues (pixel data). In
such situation, the prediction ﬁetﬁswf or the macro-block being

processed may be t he above- menti node. In H 263, the direct
node may be applied only to PB pictures. Thys, in the present enbodi nent,
a B-picture may cover or include a B-pictfirgfn MPEG 1 and MPE&R and a

PB picture in H 263. qug her hand, if it is found at
step S7 that MODB for the macrcn'bﬂm of the B—pi cture being
processed is not 0, processingd proceed§ t Ju.g step S9 where
processi ng occurs in the usual| manner as pt—sttep s4. Fig. 50
shows a flowchart which illustfrates the pfofgssing on a ski [gl
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macr o- bl ock by the upper layer encoding unit 23 of Fig. 23 and the upper

I ayer decodi ng,, # of Fig. 31 At steps Sl;c§gpﬁyﬁhgs
processing simlar to that of steps S1 to $4 in Fig.49 1s
performed. In other words, simlar processing is perforned on both

t he upper and | ower |ayers. of the P—picta&g If, at step Sl1l1
t he macro- bl ock being processed is found 1be a B- pi cture,

processi ng proceeds to step S15 for judgi ng whether or not the flag

refsel ect-code of the macro-bl ock being processed is "00'. If such flag

ref sel ect code of the macro-block is found not to be '00" (that is, if the
macro- bl ock of the B-picture is not processed using the picture at the same
time point of the |ower_|ayer as a reference picture), processing proceeds
to . steps S16 th§20 wherein processing simlar to that of steps Sb
to S9 in Fig. 49 may be=tperf ornmed. If, at step S15,
the flag refsel ecy gacro bl ock of the

(o)
[Tt
N
(7]
o o EE
i a i ES
! S ! oo
o
ez
£s <
. =
551 gl = 9O
N a EG
'\JJ > '8—’5__
s W
w o
P-4
z 5
(o)
&
O g
(&
<<
m




B-picture being processed is found to be "00" (that is, if the macro-bl ock
of the B-picture is processed using the picture of the | ower | ayer
at the sane tine point as a reference picture), processing proceeds
to step S21 t whet her or not MODB for the k of

t he B—picturéﬂggﬁgg %rocessed is 0. If such MODB isqﬁgﬁggakg&be 0,
processi ng proceeds to step S22 where t he macro- bl ock being
processed is decided to be a skip macro-bl ock and handl ed as such
Conversely, if the MODB is found at step1981to be not O,

processi ng proceeds to step S23 where processing occurs in the usual manner

as in step S3 of Fig. 49. That is, it is now assuned that
the picture (VOP) of the upper layer to be processed is that
represented by a sequence of I/P, B, B, ...as shown in Fig. 51C

and that the picture of the lower |layer is represented by a simlar
sequence. It is also assunedSEhat pi ctures of the |ower |ayer and the upper
WD 98/ 10593 z

PCT/ JP97/ 03178
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80 | ayer are encoded/ decoded alternately. If refselect-code of the

B- pi cture of t he upper layer is '00', the above is the sane as the
pi cture encodi ng/ decodi ng sequence. I n such situation,
it is assuned val ue of ref selectcode is not PCIF9Pfospis St ep
S15 (that is, g%“%?%cessing simlar to that explained with

reference to Fig. 49 is perforned). That is, despite the fact that the
macr o- bl ock of the B-picture of the upper |ayer being processed is
encoded/ decoded using, as a reference pictgqfsithe picture of the | ower

| ayer - at the same tine point (enlarged picture) or the directly
previ ous decoded pi cture of the upper layer (leftnost I/P picture)
wi thout referring to the franes subsequent to the B-picture, the
val ue of the COD or MODB of the correspondi ng macro-bl ock in such
subsequent franes governs whet her or not t he macro- bl ock being
proces3ed should be a skip nacro-bloc&z However, it may not be
desirable to determ ne whether or not ‘he macrp- bl ock bei ng

processed should b a franme which is not

ing such nacrcéblock.

ig. 50 if t éfref sel ect code for the

' 00", (that if the macro-block of the
ane tinme point of the |ower
previ ous decoded picture
s a reference picture,
g processed nay be

'ng on the MODBao
process&ﬂ wi t hout

| ayer (enl
in the upper |ayer

concerni ng the macrfo- bljoc

dependi ng on the MODB f or the correspondl ng macr o- ffuock in
t he subsequent franfes. iﬁ the ref s¢lect codegys 'E§§, t he
MODB of the macro-bl ock of the o zH
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B- pi cture being processed is usually O when the reference picture used is
t he WO 98/ 10593
PCT/ JP97/ 03178 81

directly preV| #E% gﬁoded picture in the upper layer (l|eftnmogiphpdiapigt ure)

and not cture of the lower layer of the sane time point.
Therefore, in this situati on, proceSS|ng of such nmacro- bl ock
(predictive coding/decoding) is éﬁﬁ?Ed using the directly

previ ous decoded picture as a reference pi with the notion

vect or- being set to zero. The skifp\maciEh- bl ock may be
processed as herei nabove described. In c P ch p essi ng, the decision
as to whether the macro-bl ock being pr ssal D Eﬁ@longs to the upper

| ayer or the |ower |ayer may be based oqs he stallabi I§=y flag
explained wth reference to Fig. 35. THe reason the | ower

| ayer COD is supplied to the notion vectm detector 32, the VLC unit
36, and the notion conpensator 42 of Fi 23 will now be descri bed.
That is, in the case of tenporal scalablﬁlty shomn in Figs. 25A and
25B, a'picture of a |ower peayer—rs—used—g—a et Feture for
prediction of a upper |aygr, as previousl® explained. Singe the VOPO of the
| ower | ayer, VOP1 of the {pper | ayer, anG‘VCPZ of the | ower |ayer are
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tenporal ly consecutive pictures, the macro-block of the VOP1 of the upper

| ayer beconmes a skip nacro-block if these three VOPs (VOP1l, VOP2, and

VOP3) neet the conditions explained with reference to Fig. 51A |If the

macr o- bl ock is i macro- bl ock, the macro-bl ock need not fesdgcal Iy
processed. Ow‘Yﬁ%ssi@t"’ﬁer hand, the COD of the VOP2 of the Iovvg?r ayer 7ks
utilized for providing decision information as to whether or not the

condi tion expl ained with reference g,éjog 51A is nmet. Thus, the COD
of the | ower | ayer is supplied to t tion vector detector 32, the
VLC unit 36, and the noti on conpensator 42 shown in Fig. 23.

MPEG 4 provides that (except when the prediction node is the direct
node) DQUANT of the quantization step be transnmitted even in cases
wherein all DCT coefficients of a macro-bl ocg beconme a pre-set val ue, such

WD 98/ 10593 o>
PCT/ JP97/ 03178 T g‘a o~ 82 as
0, as a result of quantizatiswh (that i 30 T coefficients are
present). However, it [s redunfant t mt DQUANT in the absence
of DCT- coefficients o tq in the VLC unit 36 of
Figs. 22 and 23
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and in the I'VLC unit 102 of Figs. 30 and 31, the quantization step DQUANT
may be handl ed as herei nbel ow described with reference to Fig. 52.

At step Sb1, a determination is nade as to whether CBPB is 0. If

CBPB i s foundyigogigssdd: No DCT coefficients of the nmacro-bl 0%19#9%317& n
this situation, processing proceeds to step S56, where the

quanti zation step is di sregarded and the processing is term nated.
That is, the encoder side does not 14f1snmt the quantization step
DQUANT, whil e the decoder side does =ot (cannot) extract the
quantization step DQUANT from a recemved bitstream Thus, processing
cones to a cl ose. Therf® are occasi ons wherein CBPB is not
transmtted, as expl ai ned witfl reference to Figs. 41A and 41B. In
such situation(s), the processing nmag skip step S51 and resune at
step Sb2. If, at step $51, the CBPB is found to be not zero,
processi ng proceeds to step SH2 to deci de whether or not MODB is
zero. |If such MODB is judged golbe 0, the CBPB is not transmtted
(as explained with reference toxfi s H1A and 41B) so that no DCT
coefficients of the macro-bl ock™exils%. |As a result, processi ng

processing is term nated. If, at step S52, MODB is found to

be not '0', processing N-eceeds io St for determ ning which of
the MODB tables A or B ijs used for g vari able | ength encodi ng/ decodi ng
of the MODB. If, at step S53, it i deternj ned that the MODB table B

is to be used, processifjg skips st& S54 nd proceeds to step S55.
If, at step S53, it IS determ ned t@at the MODB table Ais to be
used, processing proceeds to step $__’54 wherein it Js de%lded
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whet her or not the MODB is '10'. If, at step Sb4, MODB is
judged to be wHygnbdhat is, if the MODB table Ais uslggr Wis
"10'), CBPB is not transmtted, as explained with referé‘?ége}‘) 0 Figs.
41A and 41B. Consequently, no DCT coefficients of the macr o- bl ock

exi st, so that processing proceeds to step S56 where the

guanti zation step is disregarded and the ﬂrﬁlﬁéssi ng i s term nated.

On the other hand, if MODB is judged not to be '10' at step S54,

processi ng proceeds to step S55 whereignt he quanti zation step DQUANT is
transmtted on the encoder side and tigfquantizati on step DQUANT is
extracted on the decoder side fromthgEteceived bitstream Thereafter, the

processing i s term nated. # 1 As described above, if there are no
DCT coefficients of . the macro- I pck (that is, if MODBis '0', or if
the MODB table A is usefl and MoRB TS U or 1I0]and if MODBis 'O
in case the MODB table B is used, @ and if CBPB-igq '000000'), the
quantization step is¢li pregarded, thus¥decreasing dat a redundancy.

Further, in a si tuat i'®n| wher ei n t he CBBS is transmtted even though its
value is '0', the MODB pay be set to '#1' or to '10" uding the MODB tabl es

A or B. Such situation tmay_not occur b&ause '10' or 'd nmay be used for
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MODB. Therefore, although the value of CBPB is judged at the initial step
S51 in the enbodi nent of Fig. 52, this decision processing is preferably
performed directly before step S55 in view of processing efficiency.

The processi 0§39 52 may be applied no natter which of ﬁw§m3
above- nentloﬁggﬁ?lrst or second net hods are used. pép) |H€% t he
VO changed in position or size is arranged in the absolute

coordi nate system for processing, VO basqugiedictive codi ng/ decodi ng
beconmes feasible, while scalability directed to a VO al so becones feasi bl e.
WO 98/ 10593

PCT/ JP97/ 03178 84

Mor eover, since processing of a skip nmacro-block is determned in
consideration of the flag ref select-code which specifies the reference

pi cture used for the skip macro-block, efficient processing becones
f easi bl e. If the picture of the upper layer is the sane as
that of the | ower |ayer, and a decoded picture of the | ower |ayer at
the sane tinme point is used as -a ‘reference picture for predictive
codi ng of the upper |ayer, only—tie—motromn vector—for—the | oner

|l ayer is transmtted without tqansmtting the notion vector for the
upper layer, thus reducing thej{data vol une. <:>
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Al t hough in the above description processing was expl ai ned as being

such processing may al so be perfornmed in
terms of units other than a nacro- bl ock. Al t hough in the
sorts of MODB tables were pr ovipdedpansizgne of
nore MODB tabl es IPﬁgy be

above descripti
t hem was useﬁwggﬁg%¥fvely, three or
in addition to those descri bed herein, other

utilized. Simlarly,
nunbers of MBTYPE tables as may be utilized.

W I®/8the present picture encoding
may be enl arged or contracted

| ndustri al
met hod, a second picture
the first and second

devi ce or

based on the difference in resol ution between

pictures and the first picture is predictively encoded using t he
On the ot her hand,

enl arged or contracted picture as a reference picture.
the positions of the first picture and the second picture in a pre-set
coordi nate systemare set to output the first position
position information on the position of
In this case, the
on the first

made on a macr o- bl ock basi s,

Applicability

absol ut e
informati on or the second
respectively.

the first or second picture,
position of the first picture is recogni zed based
position information, while the second position information is
converted in response to an enlarging ratio or a contracting ratio by which
t he second picture has been enlarged or contracted and the position
correspondi ng WO 98/ 10593 Enhancement Layer

PCT/ JP97/ 103178 g

FIG.17A

FIG.17B m’:i\




85
the reference
such, scalability nay be

mhlch changes
devi ce or “Mgkna decoded second
based on the difference in resolution between

to the results of conversion is recognized as the position of
picture in order to perform predictive coding. As

achieved for a picture having a position

pictures and the first picture is decoded using the enlarged

contracted second picture as a reference di8f5tre.

I'n the present pi cturlgz '{b
picture is enlarged or contracted

the first and second

or

If the encoded data

includes the first position information or the second position information

on
second picture,

position information, while the

converted responsive to an enlarging ratio or a

respectively,
system the position of the first

second

whi ch the second picture has been enl arged or contracted.
position corresponding to the results of converS|on IS recognlzed as the

the position of the first picture and on the position of the

in a pre-set absolute coordinate

pi cture may be based on the first
position information is

contracting ratio by

The

position of the reference pictu
a result, scalability ma
position which changes w
recordi ng nmedi um and recordi ng

i ncludes first data obt ai ned on
pi cture using, p
obt ai ned on enl ar cﬂgﬂaﬁ

difference in resolution betwee
dat a obt ai ned on encodi
i nformation or t he seco
the positions of the first
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th tine. t he
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recogni zes the position of the first picture based on the first position

i nformation, and converts the second position information responsive to the
WD 98/ 10593

PCT/ JP97/ 03178

PCTIP97/03178
enl arging rat M®B*Wntracting ratio by which the second picture has been

enl arged or contracted, while recognizing the position corresponding to the

results of conversion as the position of Lﬂﬁ ﬁeference picture in order to
perform predictive codi ng. Sdhe present picture encoding
devi ce and picture encodi ng net hod, the second picture is enlarged
or contracted based on the difference in resol uti on between the
first and second pictures and the first picture is decoded usi ng
the enl arged or contracted second picture as a reference picture.

On the other hand, the positions of the first picture and the second
picture in a pre-set absolute coordinate systemare set and the
first position information or the second position information on
the position of the first or second’ picture, respectively, is
outputted. In this case, the positions of the first and second
pictures are set so that the position of the reference picture in the

pre-set absol ute coordinate systemw || be coincident with a preset
posi tion.

Enhancement Layer

FIG19A |

FIG.19B

Base Layer



The position of the first picture is set based on the first position

i nformation and the pre-set position is recognized as the position
of the reference picture in order to performpredictive coding. As
a result scalgRi.l,L may be obt ai ned for a picture ? i ,

posi tion whi c‘ﬁagg’gﬁ%"’es with tine. In the pre %ﬁ{ﬂ%ﬂmgvgre
decodi ng devi ce and picture decodi ng net hod, t he decoded second
picture is enlarged or contracted based on_the difference in

resol ution between the first and second p B{%t es and the first picture is
decoded using the enlarged or contracted second picture as a reference

pi cture. If the encoded data includes the first position
information or the second position information on the position of

the first picture or on the pogtéﬁqg,,agm I_mc_spatidiSref€CONd picture,
respectively, in a pre-set abs 'éenioargicfnsp‘émas_ysﬁem in whi ch the

positicon of the reference pict ifrecaled rpm baselayer absol ute coordinate,
system has been set so as tg el i o e
posi tion WO 98/ 10593 § ?'NITU-\L OFFSET DATA

PCT/ JP97/ 031 78 —GF of

the first picture is recognilzed b!ased on the first position inforfation,
and the pre-positionlis re¢ogni zed as the position t he feference

picture in order to decode|the first picture. As a ul t,

scalability nmay be obtained|for a
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pi cture having a position which changes with tine. In the
present recording nmedi um and recording nethod, the encoded - data at

| east includes first data obtained on predictive encoding the first

pi cture usi NOwARneees €f €rence picture, the enlarged or contré?yﬁ;gyﬁﬁﬁylts
obtai ned on enlarging or contracting the second picture based on
difference in resolution between the first and second pictures, second data
obt ai ned on encoding the second picture and the first position information

or the second position infornati®H5dbt ai ned on setting the positions
of the first and second pictures in a pre-set absolute coordinate
system The first position informati on and the second information
have been set so that the position of the reference picture in the
pre-set coordinate systemw || be coincident with a pre-set

posi tion. As a result, scalability may be obtained for a

pi cture having a position POINTIOFORBIGMges wWith tine. x I n
t he present picture encodi ng f f f a

picture is predictively coddd and first encoded data is outpgutted for | ocal

decoding. The picture is prgdictively encoded, using | ocal{l y decoded

pi cture as a referenqe pi cture, to output sec encqded data which
are multipl exed withtonly the noti ctor use€ produci ng the
first encoded data. As a esurpr” decodi ny € I encyYray be i nproved
or, in other words, the data vol unme may be redged. In

the picture d n e ce land picture decodi ng net firfst data
i s decoded, aﬁrgcaj Ata i s decoded using the de d firjst data as a
reference picture. If the efcoded data includes only e tqi on vector used

scene
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predictive coding the first data; the second data is decoded in accordance

W th the not i‘%gy,ﬁﬁ; r used in predictive coding the first gﬁ{"’?"ﬂé?igﬁ

enabl es a prcture to be decoded fromdata having a sma

vol une. In the present recordi ng nmedi um and recordi ng net hod,
t he encoded data i s obtained on géédi ctive coding the picture for
outputting first encoded data, | 5I1y decoding the first encoded
data, -predictive coding the picture using a locally decoded picture
obtained as a result of | d§al decoding to output second encoded dat a
and rul ti pl exi the firstXengoded data ary t he smcond encoded data
only with the fgion vecigiliued foBmbt aigming t hief i r sbSencoded

data. This facifetates i irEWNeqr ecor §Bg ofEHunmer ofg pi of dat a.

In the present cture encg o deviari§, piaﬁure emepdi esE‘Smet hod,

pi cture decodi deyi ce, &= i ct ur @@eco g matﬁg, gther or not a
macr o- bl ock is &zsk@p macr ock i &Bet el@ned b&ged dfiSt he reference
pi cture informoPomspeci f i@ﬁ a reig¥enco@i ct ure*isedofn encoding a
macr o- bl ock of e i pi-ct.ulr beayne "Af t h&.f or war preo'" tive coding,

backwar d predi cth vélltodi ngf @ |bi dire}ti gl y predyct i vgegodi ng. This
prevents skip necr cn:m!ol ock lesi ng f dechei ng per for mS(g,pised on
picture not used asep referdncg™pi cOiir 8O ! IDiyEe pres@it
. iy . : OO, :
recordi ng nedi um ar@: recor met 84, % cro- bl opk W @ S setsas being
a skip macro-bl qck Based gy s rerel en®®@ picture |nformfion /
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specifying a reference picture used in encoding a macro-block of the

B-pi cture by one of the forward predictive coding, backward

predi ctive codi ng or bidirectionally predictive coding. This
prevents skip_macro-hl ock processing from bei ng perf opppshobasiosl on a
pi cture not uSEQIBSH [ ef erence pi cture. In the present

pi cture processing device and picture processing nethod, the pre-set

tabl e used for variable | ength encoding %sésqri abl e | ength decodi ng
Si'z

is nodified in keeping with cﬁanges in of the picture. This reduces

the . VO 98/ 10593 w

PCT/ JP97/ 03178 - 89
data vol une of datagobtaine gy vari abl e I ength encodi ng whil e enabling
vari abl e 1 ength decadi ng of jsch data. g In the present picture
processi ng devi ce a@d pictluge processi n§ net hod, a pre-set table
used for variable I#¥ngth e ﬁ)clvrﬁ or vadable | ength decoding i's
nodi fi ed accordi ng I:d:) whethés lor?not a @@ture of a layer different from
and at ningE$ane o |l @yer of ‘ﬁicture bei ng encoded has been
used as a EE r&t erenceJpr cture. Thigs reduces the data vol ume of ta
obt ai ned by vgtabl H Lengt h enco_g ng while enabling variable |enhgth
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In the present picture encoding device and picture encodi ng net hod,

a pre-set quantization step is quantized only if all of the results of
guanti zati on of pixel values in the pre-set block of the picture are
not all of th al ue. Thi s reduces the data vol uge,

In the present picC ﬁ e decodi ng device, picture decoding netﬁ%ﬁ?“””ﬁ““

pi cture recording nmedium and picture recording nmethod, the encoded data
contains a pre-set quantization step only if all of the results of

quanti zati on of pi xel values in theo4/ee-set bl ock of the picture are
not all of the same val ue. Thi s reduces the data vol une. WO
98/ 10593 ;

PCT/ JP97/ 03178 . . 90

Cl ai ns- 1. A picture, encoding device for encoding a first picture
using a second picture different in resolution fromthe first

pi cture, said picture encodfng devi ce conprises: =

enlarging or contracting said second

enl argi ng/ contracti ng
in resolution between the first and second

pi cture based on the dlfferenc=
pi ct ur és;

Enhancement Layer (UPPER LAYER)
Base Layer (LOWER LAYER)

A

FIG.24A
FIG.24B



first picture encoding nmeans for predictive coding said first picture

using an output of said enlarging/contracting neans as a reference picture;
second picture encodi ng neans for encodi ng said second picture;

position Settéﬂﬁwﬂﬁﬁ s for setting positions of said first pi&hipoResasmd said
second pictur gre-set absol ute coordi nate system and for outputting

t he first position information or the second position information
of the position of said first or second picture, respectively; and
mul ti pl exi ng nmeans for nultiplexing output2s/8ff said first picture

encodi-ng nmeans, said second picture encodi ng neans, and said position

setting nmeans; in which said first picture encoding
means recogni zes the position of said first picture based on said
first -position informati on and converts said second position

information in response to*an enlarging ratio or a contrasting
rati o by which said enlarging/contracting neans has enl ar&ed or contracted
said second picture to obtaln a position of said referenc® picture so as to

perform predictive coding."® 2. A picture encodlng et hod for
encoding a first picture using a second pi ctura ferent in
resolution fromthe fir TR said picturs } met hod
conpri'sing the steps of: ing said

second picture based on
PCT/ JP97/ 03178
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91 resol ution between the first and second pictures by using an

Most recent

second picture de§odi ng neans for decodi ng said

enl argi ng/ contractg ng means for enlarging/contr nd
i . S

belonging Jo fhigrefe
the rq;'gé

of the:same;l

enl ar gi ng/ contracti ng devi ce; predi ctive coding said first
pi cture using an output of said enl argi ng/ contracting device as a
reference pi %leog%‘y utilizing a first picture encodi pg.y oS
encodi ng said second picture by utilizing a second picture encodi ng
devi ce; setting the positions of said first picture and said
second picture in a pre-set absol utmordi nat e system and out putting
the first position informati on or t econd position information on
the position of said first or second pi ct We.lespnectively, by use of
a position setting device; and mul {i g} exing Qut pyt of said
first picture encodi ng device, said second ‘ Ir e @c%i g devi ce,
and said position setting device; in i ¢h da dj €i {st picture
encodi ng device is caused to recognize the 1 nge.r Df| Lafd first
pi cture based on said first position informati ohgd 5%% cogiv brt said
second position information in response to an ehBaryi N glE R0 a
contracting ratio by which said enl arging/contrq g 3@ &e .@a; enl ar ged
or ) contracted said second picture to obta pc)ﬁia ign| ®f | sai d
reference picture so- as to perform predict co Rl B 3. A
pi cture decodi ng @gevice for decodi ng encoded dat g (o ga'aE BHEd
predictive encodiﬁg of a first picture using a Iy ﬁ#%-ﬂ fferent in
resolution froms&d first picture, said pictur _g%\g§a conpri ses:
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pi cture decoded by said second picture decodi ng neans based on the
difference in resolution between said first and second pictures; and
first picture decoding neans for decoding said first picture using an

WO 98/ 10593  wo og/10593 _ _ PCT/ JP97/ 0 9703178

92 out put of said enlarging/contracting neans as a reference

pi cture; in which said encoded data includes first or second
position information pertaining to tgyggposition of said first

pi cture or said second picturf I a pre-set absolute coordinate
system and i n-which shigl {first picture decodi ng neans
recogni zes the position of Nsaf &flirst picture based on said first
position information and converts sa second position information
in response to an enlarging ratio or{ Z&dontracting rati o by which
said enl argi ng/contracti ng neans has arged or contracted sai d
second picture to obtain a positidg said reference picture so as to
decode said first picture. 22 he picture decoding device as in
claim3, further conprising displaRQs means for displaying the

i : : : 7] . .
decoding results of said first pic fre decodi ng nmeans. 5. A picture
decodi ng net hod for dETOOING encoded Gata optar nea on predictive
encoding of a first p|jcture using a s&ond picture diffefent in
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resolution fromsaid first picture, said picture decoding nethod conpri sing

t he steps of: decodi ng said second picture by using a
devi ce second picture decoding devi ce;
enl argi ng/ co 1 said second picture decoded by said s 7103178

, . . . 17, .

pi cture decodi ng device based on the difference in resolution between said
first and second pictures by using an enlarging/contracting device; and
decoding said first picture using an output of said enlarging/contracting
device as a reference picture by utilizin@8ffirst picture decodi ng devi ce;
i n whi-ch said encoded data includes first or second position

information pertaining to the position of said first picture or said second
picture in a pre-set absolute coordinate system and in which
said first picture decoding device is caus to reco@hi ze the

93 position of said fi@at picture based pFagaid fir pdsi tion information

and convert said seco osition informat@@hiin resp sego an enl argi ng
ratio or a contracti n%a tio by which sai g_k | ar gi ng ongacti ng devi ce has
> _
enl arged or o> , o> :
H - I.I.l "" ? O
X O ] z
o. | QI
p_—~
- u ,//
gy 2.5
=
L e
T o0 Sko
%O E5 EoF
oR Q o
=> & =
1 ]
0
1
o N
- a
28 =5 O
32 B2 =
og o LL
ag Zr
>0 <o
why AT
- oz
o
=
o

BITSTREAM O—»{ DEMULTIPLEXER



contracted said second picture to obtain a position of said reference
picture so as to decode said first picture. 6. The picture decodi ng net hod
as in claim5, wherein the decoding results of said first picture decoding
device are digsplayed. 7. A recording nmedium having recorded coded
dat a obt ai nedv&?‘éﬂ’%di ng a first picture using a second pic ‘E‘?‘{éﬁ%ﬁ;r ent
inresolution fromthe first picture said encoded data including at |east
first data obtained on predictive encodi nggzgj'd first picture using as a
reference picture eplarged or contracted ts obtained on enl arging or
contracting said pi cture based on the difference in Yasgkution

bet ween said fi rs% "ﬁﬂcond pi ctures, second data obtai ned encodi ng
sai d second pict uHda@infirst or second position in?or ti pA@t ai ned on
setting positionsg#nq@i@ first and second pictures | ngﬁpr bpags absol ute
coordi nate systenfa¥ nch the position of said firgt ipi Ctﬂ s
recogni zed based _g iAdAfirst position information dnd saif ond

posi tion informati ®w<i|s converted in response to an e:nlia&i 1g‘a§ti o or
contracting ratio by Tqh sai d second picture_has_been &l arged or

contracted to obtain dsifion_of _said reference picture sp as to perform
predictive coding. 8.

gcording nethod for recordi ig epoofled da

obt ai ned on encodi rst_picture us a second réi cit greldiffefdnt in
resol ution fromthe flmlpicturez itn whi¢h said encqded dafa includes at
| east first data obtaj@i®d qn Ar ed@gti V&@ifcodi ng said first|{pi cplire using
as a reference picturg’enl arged oa:“-dontg'é t% results olbt aitned on enl argi ng
or contracting said sedond idt.,w_sl % he diffearence!in resolution
bet ween said first and jsecdhd i} c&kly ed. 02 v
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WD 98/ 10593
PCT/ JP97/ 03178 ' 94
second data obtained on encoding said second picture, and first or second

position infor j obtai ned on setting positions of said fj e econd
pictures in a"%‘?@-’@%’ absol ute coordi nate systenm wherein thg&gom}talg]g?\ of

sai d first picture is recogni zed based on said first position
i nformation and said second positi OQOIHTf ormation is converted in
response to an enlarging ratio or contracting ratio by which said

second- pi cture Ras been enl agedagr, contractgd = to oftaieg position
of said referent‘,ﬂ%pi cture sagash Qi)erform p;'adingi & Wi & ng.

9. A picture en&ling devi cg_a_w'ﬁgéil_codi ng a %Er s5pg%e ur SRg pw second
picture differemfin resol ugRwzthmm the firg¥l po I_-_&ﬁ, $ihE ot ur e
encodi ng di@vi ce corer-i$E§$> a9 %g%gg i nggg ting means
for entarging oégontracti ngt,sag cond S 8.c e e uc}gbthe
difference in r@solution bet\&engt'ﬁ‘b first a@ﬁ selfond o p*c‘fures;

7

first picture engodi ng meansg or predictive dir? of sai dfirst picture
usi ng an out put @f said enl g,l‘gi ng/ contracting; neafs as a ref erence pi cture;
second picture encodi ng neagy for encoding said second picfure;
position setti n&maans for:-ge-(—(—i—ﬁg—ﬁemi ons of said fi r'_s# picture and said
second picture im a pre-sef®bsol ute rdi nate system for outputting
t he first position :o::gforrra_ti onu{ t he second posigapn infornmation of
the position : Q_J|=¢ : I ok
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of said first or second picture, respectively; and
mul ti pl exing nmeans for nultiplexing outputs of said first picture
encodi ng nmeans, said second picture encodi ng neans, and said position

setting S50 in which said position s YdlBans
sets the posi t“I[OI‘lSB%? said first and second pictures g%]t’ﬁ%at a
position of said reference picture in said pre-set absol ute

coordi nate systemw || be coincident with ge- set position; and WO
98/ 10593 /"JP97/ 03178

95 . in which said f&rst picture eng&oding meang recogni zes the
position of said first pi.a§ure based on fuffe first pagtion

i nformati on and recogni zes the %E,eg pre-set pEEigion to B@min a position
of sai‘d reference picture so as §igeperform GELepr edi cti BEEeodi ng.

10. A picture encodi ng nethod f&Z8ncoding a fi&&5 pi cture®®J ng a second
picture different in resoluticw13,0n1the first Sﬁbture, sa pi cture

encodi ng met hod conpri si ng¥t he steps of: &% & enlarging or

contracting said second picture sed on the difference in ﬁ)
resol uti on between the first and_,‘:econd pi ctures by using a
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enl argi ng/ contracti ng devi ce; predictive coding of said first

pi cture using an output of said enl argi ng/ contracting device as a
reference picture by utilizing a first picture encodi ng devi ce;
encodi ng sai g picture by using a second picture enco

device; 3889&5% setting the positions of said first gFg/tgﬁnggng%d sai d
second picture in a pre-set absol ute coordi nate system and
outputting the first position information or the second position
information on the position of said first32461 second picture,

respectively, by use of a position setting device; and

mul tipl exing outputs of said first picture encoding device, said second

pi cture encodi ng device, and said position setting device;

in whi-ch said position setting device is caused to set the positions of

said first and second plctures so that a position of said reference picture

in : sai d pre-set absohute coo*dlnate-systen1mnll be coincident with
t he pre-set. p03|ﬂ|on and ! ' in which said first
pi cture encoding device is caused t o} recognijze the position of said
first picture based on sgld Plrs¢ position iinformation and to WO
98/ 10593 : : : E PCT/ JP97/ 03178
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96 recogni ze said pre-set position to obtain a position of said
reference picture so as to perform predictive coding. 11. A

pi cture decodi ng device for decodi ng encoded data obtai ned on

predictive engpgofifhesyl @ first picture using a second plcturgcghij REapt in
resolution fromsard first picture, said picture decoding devi'Cé conprises:
second picture decodi ng neans for decoding said second picture;

enl argi ng/ contracti ng means for enl arging/contracting said second

pi cture decoded by said second picture (384 ng neans based on the
difference in resolution between said first and second pictures; and

first picture decoding neans for decoding said first picture using an

out put of said enlarging/contracting nmeans as a reference picture;

in which said encoded data includes first or second position

information pertaining to the position of said first picture or said second
picture, respectively, in a pre-set absolute coordi nate system

in which the position of said reference picture in said pre-set absolute
coordi nate system has been set so as to be coincident with a pre-set

posi ti on; Video Sesgion Class in which said first picture decoding
neans recog '§f‘n°tai he p05|T| on of sard Tr1rst ﬂb%ﬁHft@ bas%@q’o,ﬁ@ d
first positijprtaferrati-oneard—+ecogrtzes—the —pfe—set—te—ebtatfria

position of Vilep e pi.cture so as to decode said first
pi cture. &g*ﬁ&sﬂf’&-ﬁ?@-@é’@odl ng device as i g’f% m 11, further
conpri sing display |deoObmgns for displaying the decoding results of |said

first picturfe de f==video ObleES.St#n_devhre decodj,ng net hod for
decodi ng endgded ?°a- 8?)?'3?1‘?«5'& predictive gﬁ@%&l ng of a first
pi cture usi Ng—tr—seeont—pititr=e—thi-i-f e SO-tto—fr-onsete

first pictur e"°"§&l"'&"HP€P selutign to be H@W‘HRW(?BWH sing the

FIG.33

Video Object
Syntax No.of bits Mnemonie

Video Object(){

Video_object_start_code 8C+3=27
\éldeo _object_id 5

Video Object Layer()
}while(nextbits()==
video_object_layer_start_code)

FI1G.34



steps of: WO 98/ 10593

PCT/ JP97/ 03178 97

decodi ng said second picture by using a second picture decoding

devi ce; enl argi ng/ contracting said second pictu by
sai d second v")myﬂ?%ﬂure decodi ng devi ce based on the diffe?gﬁégﬁﬂﬁﬁﬂ
resol ution between said first and second pictures by using an

enl argi ng/ contracti ng device; and decoding said first picture
usi ng an output of said enlarging/contr34/5hg device as a reference
picture by utilizing a first picture decodi ng devi ce; I n which
sai d encoded data includes first or second position I nformati on

pertaining to the position of said first picture or said second
picture in a pre-set absolute coordinate systemin which the position of
sai d reference picture in said pre-set coordi nate system has been set
so as to coincide with a pre-set position; and I n which
said first pi\ﬁ L BpReFoq
posi tion of sake -Gt bas-ed—eh Syore - Sf-tretic
to - rech@¥MAX the pre-set position to obtain aNRDitB,, of Moamgnie
reference pi CvVided Cject Layer(){
video_object_layer_start_code sc+4=28
A1 — video_object_layer_id
A2 —~ video_object_layer_shape
if(video_object_layer_shape== "00" }{
A7 video_o lect_layer_w:_th 1
{ video_object_layer_height _ 1

and

video_object_layer_quant_type
if(video_object_layer_quant_type){
load_intra_quant_mat
if(load_intra_quant_mat)
intra_tiuan _mat[64]
load_nonintra_quant_mat
if(load_nonintra_quant_mat)

nonintra_guant_maf[64]

®@ o
@ o
b =&

%ntra_dc red_disable
video_object_layer_fcode_forward
video_object_layer_fcode_backward
- separate_moflion shape_texture
A3 ~ scalablll!y _
if(scalabi ity)}
A4 —— ref_layer_id
ref_layer_sampling_direc
A5 hor_sampling_factor_n
{ hor_sampling_factor_m
A6 vert_sampling_factor_n
vert_samplin?_factor_m
} enhancement_type
do{
_ video ob‘ect Plane()
Jwhile(nextbits()==
video_object_plane_plane_start_code)

=SNUIIGI=2 . =A==

FIG.35



as to decode said first picture. 14. The picture decodi ng nethod as
in claim13, wherein the decoding results of said first picture
decodi ng devi ce are di spl ayed. 15. A recording nedi um havi ng recorded
t her eon encodeg, éﬂ?? pbt ai ned on encoding a first pict

second picture erent in resolution fromthe first picture, said
encoded data including at |east first data obtai ned on predictive
encoding said first picture using as a r %&{ﬁnce pi cture enl arged or
contracted results obtained on enlarging§ ontracting said second picture
based en the difference in resolution between said first and second

pi ctures, Videg @bjestiPlanea obt ai ned on encodi ng said second picture, and

first or secintax position infornmation obtal Ned pyoftist | 0 Mmehionie'd Of

said first afre- ' ' 1
' J s‘g'ﬁ'ﬂ){and second WO 98/ 10393,

98

system in
do{ :
information are set moddiatimé [bas@osi t ion of said reference picture in s hi d

PCT/ JP97/ 03178

pr e-set c 0 < ¢ coincident with.a pr e-set
posi tion. I%QT g rret hod for recording engoded data
bt ai d p d object_layer_shapel= "0"
obt ai ned on (nco{ Iﬂmd%pl"wi' y p ){ 10
VOP_ height 10
B2 —~-VOP_horizontal_mc_spatial_ref 10
marKker_bit - 1
B3 ——VOP_vertical_mc_spatial_ref 10

if(scalabitity && enhancement_type)
ackground_composition

f{(VOP, rediction_t e== "10"
( P P bt yp )
else

if(!scalaB(]I az
if(lseparate_motion_shape_texture)
ol scecimmnei motion_shape_texture_coding()

0.{
first_ MMR_code
}while(count 6t macroblocks! 12
=total number of macroblocks)
motion_coding()
ade_coding
texture_coding()

-

}

else.
Lackground compaosition){
load_backward_shape 1
ifload_backward_shape){
ackward shape coding() -
oad_forward_shape : 1

{load forward sh ‘Ra
forward_shape_coding()

B4 Nref select_code

itV OP rediction == 01" 2
P redictic on t == "10" ) {
orwar mporal_te 10
if(VOP_prediction_type_== "10" }{
marker_bit 1
background_temporal_ref 10 .

combined_motion_shape_texture_coding()

FIG.36



first picture using a second picture different in resolution fromsaid

first ~ picture, wherein said encoded data includes at |east first
dat a obt ai ned on predictive encoding said first picture using as a
reference pict | ar ged or contracted results obtgiq ﬁpmag,.,s

enl argi ng or c‘,'g‘ﬁﬁ@g?l ng said second picture based on t

difference in resolution between said first and second pictures,
second data obtained on encoding said seg8e/gff picture, and first or second
position inf ‘%J@tbﬂgcﬁﬂ A4 ned on setting positions of said first and second

pi ctur.es in nd
second SYR8Xi ti on are set so that the positioioffbilsi 4  -MppmAnie
picture in spyided ObjectPlane() absol ute coordi nate systemw || be

coi nci-dent Wth avaestantcml tion. 17. A pis+823 encodi ng devi e
for predictije co lpeture, said picture di ng device
conpri si ng: whﬁﬁ‘ggf,};?in,,‘,’g bagé@.dn@-ty ve coding meanscﬁ‘)or predictive

coding said pictu ell: it e incrementit i | i zi ng a detected rmtltm%l vector of sajd
pi cture; ans for |ocally “ecoding the
results of they meggxaéﬁgﬂ%l n'gﬁbgfsal d first predictive codinp
nmeans; if(load Vid'P iza){ cti ve coding neans for_predictive codfng
said picture ﬂgi{ng _ ¥8P n‘éid' cally decoded picture outffitted by said
| ocal decodi pg nmeans g reference picture; and

g p ;
mul ti pl exi ngj neans f ona r_thitpl exi nlg the results of the \H.r@di ctive
codi ng by sa|@4f{ rst gtﬁ_ g}%ﬂ%‘ﬂ? di ctive coding meansy 18. A
pi cture encofipgg net hiff " VOP_ lidr hﬁﬂ irgee codi ng a pi cturechsal d net hod
conprising the steps,ditf- VOP_ vertical_ref lthe tive codiif said picture
utilizing a fletecte ‘bmy ,ﬂ,ha ome 1

O

y

f(VOPpprediction type=="10"}
quan
else

H(tscalaB iy
(scas%para{e motion_shape_texture)

combined _lmo{tlon_shape_texture__codlng()

do
first_ MMR_code 1-2
while{count_of_macrobiocks !=total
number_of_macroblocks
motion_coding()
shape_coding
texture_coding()

}

else
i)ackground composition){
load_backward_shape ' 1
if{load backward _shapel{
ackward_s ape coding() 1
load_forward_s
if(load_f fomard shape)

C5 —— ref_. select code . ' 2
{(VOP_prediction t¥8e== 01" i
VOP_prediction_type==
fo rward tem oral : 10
|f(VOP __prediction_!ype == "10" }{
marker_blit : 1
background_temporal_ref 10

combined_motion_shape_texture_coding()

FIG.37



WO 98/ 10593

PCT/ JP97/ 03178 99
said picture to obtain first encoded data; | ocal 'y decoding
said first encgggg,&g:{a; predictive coding sai R ﬁ,? §7gUsSi NQ
a locally deco 6| ure obtained as aresult of the loc 3ecod|ng
to obtain second encoded data; and mul tiplexing said first
encoded data and sai d second encoded dat a. 19. A picture decoding
devi ce for decodi ng encoded data sai d pict 8751 decodi ng devi ce
conpri si ng: separating nmeans for separating first and second
data fromsaid encoded dat a; first decodi ng neans for
decoding said first data; and second decodi ng neans for
decodi ng said second data using an out put of said first decoding
means as a reference picture; in which said encoded data
i ncludes a notion vector used in predictive coding said first data,
and in which; said second decodi ng neans decodes said second data
in accordance with sai d gotlon.vectoretisednthe—peedi CtiVve codi ng
of said first data. POl A pictule decddi1g ngt hod for decodi ng
encoded data, said picture delcofi mg jmett hpdfcqgnpri sing the steps of
separating first and second gdatajfrfo sai$ gncjoded|ddqta by use of a
separating device;- '
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decoding said first data by use of a first decodi ng device; and
decodi ng said second data by utilizing a second decodi ng devi ce using
an output of said first decoding device as a reference picture;

in which said data includes a notion vector used in | c1 1
coding said fiﬁ@% g % and in which said second decodi ng devﬁgg%#gh@!§sed

to decode said second data in accordance with said notion vector
used in the predictive coding of said first data. WO
98/ 10593 _ 38/51 PCT/ JP97/ 03178
100 - 21. A recordi ng nedi um havi ng recorded thereon encoded data
which is obt ai ned by predictive coding said picture by utilizing a
detected notion vector of said picture to obtain first encoded dat a,
| ocal |y decoding said first encoded data, predictive coding said
picture using a locally decoded picture obtained as a result of the
| ocal decoding to obtain second encoded data, and mul ti pl exi ng said
first encoded data and said second encoded dat a. 22. A nethod for
recordi ng enc data.obiained. oo diciive Pnd'n; picture, in
whi ch sai d engodedsdatp |s ofdt aj ngd by pkeﬂictive cpding daifd |=
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picture by utilizing a detected notion vector of said picture to obtain
first encoded data, locally decoding said first encoded dat a,
predictive coding said picture using a locally decoded picture
obtai ned as a ?H 0f the |ocal decodi ng to obtain segpipemaseded
data, and nultiplexing said first encoded data and sai d.second
encoded dat a. 23. A device for encoding data of one or nore pictures
in which the pictures of two or nore layers may represent an

| - pi cture obtained by intra-coding, a 39/81pi ct ure obt ai ned by
intra-coding or forward predictive coding, and a B- pi ct ure obt ai ned
by intra-coding, forward predictive coding, backward predictive
coding, or bidirectionally predictive coding, and are encoded on a

macr o-bl ock basis, wherein whether or not a macro-block is a skip

macro-block is determned b on reference picf i nformation which
specifies a reference pictur ,Lsed in encoding a éb ro- bl ock of said
B- picture by one of thE&florward predictive|&}fing, the backward
predi ctive coding, or ',tﬁe bi di rectional Ify preHi ctive coding.
24. The device as in clai 38 [wherein said rgfe éhfe picture information
specifies that, in encodi h§ p@rfacr o- bl ock of Sk ¢ picture in a respective
| ayer, a picture of the s@me[kgyer is to be udadigsja reference picture,
and wherein the mac o-ggcck of said B-pijctyr@jis a skip macro-bl ock
if, of the WO 98/ 105983 o |2
PCT/ JP97/ 03171 218 819
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101
previously to
corresponding to the
macr o- bl ock.

picture information

macr o- bl ocks constituting an |- or
decodi ng the macro-bl ock of the B-picture,

P-picture decoded directly
t he one

macr o- bl ock of said B-picture is a skip

The device as in claim?23, wherein sai

specifies that, in encoding a nmacro-

B-picture in a respective
used as a reference picture,

B-picture is a skip macro-block if said
from a-picture decoded before said macro- bl ock

| ayer,

and

a picture of the sane |ayer

@#ock

sald
is to be

wherein the nmacro-bl ock of said

40/9tacr o- bl ock can be decoded
i s decoded.

26.

The device as in claim23, wherein said reference picture information

speci fies that,
| ayer,

respective layer is to be used as a reference picture,

in encoding a macro-block of said B-picture in a respective
-a picture having the sane tinme point and a | ayer different fromthe
and wherein the

macr o- bl ock of said B-picture is a skip macro-block if said nmacro-block can
be decoded from a picture decoded before said macro-bl ock i s decoded.

27. A nmethod for encodl ng data of onﬂ.cmabledoeMpDBt ures in whi ch t he

pi ctures of two
intra-coding, a

predi ctive codi ng, apd

predictive coding, b
predictive coding, a
whet her or not a mac

on reference picture

used in encoding a n

TTOT i ayersTney—ePryR pt ai ned by
qusiestu eCBBBal 1MBTWE| Bf ng orcdduwa
——E—rrstrre—oirt—ar forward
ackward prejlctlve 'odlﬁg, or bidigectipnally
ncoded dh-a necro-hlock basis, erein
Fo-jlocis a sklp x cr@ block is ggetermned based
nfor ion whilth specifies a referenfe picture
pcr @ bl deck of sg|d I3<picHure2 11
MODB TABLE A
index || cBpPs || MBTYPE || Number of code
0 X 1 0
1 X X 2 10
MODB TABLE B

FIG.41B

Note: "X" means that item is present in the macraoblock



by one of the forward predictive coding, the backward predictive coding, or

the bidirectionally predictive coding. 28. A picture decodi ng device

for decodi ng encoded data of one or nore pictures in which the

pi ctures of t Wy cPdsrbdds © | ayers may represent an |-picture PCTIJP%I'IB

98/ 10593

PCT/ JP97/ 03178 102

obtained by intra-coding, a P-picture obtained by intra-coding or forward
predictive coding, and a B-picture obtainegyfgqgintra-coding, forward

predi ctive codi ng, backward predictive coding, or bidirectionally
predictive codi ng, and decodi ng the pictures on a macro-bl ock basis,

wher ei nwhet her or not a macro-block is a skip macro-block is

determ ned based on reference pi cture information which specifies a
reference picture used in encoding a macr o- bl ock of said B-picture by
one of the forward predictive coding, the backward predictive coding,
or the bidirectionally predictive coding. 29. The picture decodi ng
device as in claim28, wherein said reference picture information
specifies that, in encoding a macro-block of said B-picture in a

_respective layer, a picture of the same layer is to be used as a reference
pi cture, and wherein the macro-bl ock of said B-picture is a skip

macr o- bl ock

8~ 8~
sf 1 2 N i
{

’ 8| 5 8| 6

8| 3 4 \ \

L Ch Cr
LUMINANCE CHROMA
SIGyAL SIGNAL

FIG.42



i f, of the macro-blocks constituting an |- or P-picture decoded directly
previously to decodi ng the macro-bl ock of the B-picture, the one
corresponding to the macro-block of said B-picture is a skip macro-bl ock

30. The pictu ing device as in claim28, wherein said
pi cture infor&@?ﬁ@ﬁggpecifies that, in encoding a nacro-blocﬁ&@%ségggP

B-pi cture In a respective layer, a picture of the sane |layer is to be
used as a reference pi cture, and wﬂs&gin t he macro-bl ock of said
B-picture is a skip macro-bl ock i f H nacro-bl ock can be decoded

froma picture decoded before said macr o- bl ock i s decoded. 31.
The picture decoding device as in claim28, wherein said reference
picture information specifies that, in encoding a macro-bl ock of said

B- pi ct.ure in a respective layer, a picture having the sane tine point
and a layer different fromihe respective layer is to be used as a
reference pictuge, |andjwhefeinjth macr o- bl ock of said B-picture is a
skip macro- bl ock bf|f saild macro} bkdck can [b€ f[ecodge romp a picture
decoded before gaBd| madr& bl 8ck 89 decoded. WO 98/ 1p59
PCT/ JP97/ 03178 | © B8l - z5|8 32. A
pi cture decodi ng nefhodq foif defodijng encoded ddt & fif oneof e
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pictures in which the pictures of two or nore |ayers nmay represent an

| -picture obt ai ned by intra-coding, a P-picture obtained by
intra-coding or forward predi ctive coding, and a B-picture obtai ned
by intra-codin rd predi ctive codi ng, backward predi Gti

codi ng, or bi diquoegg P’A’ggal ly predictive codi ng, and decod‘? é%ﬁ’s

pi ctures on a macro-bl ock basis, wherein whether or not a macro- bl ock
is a skip macro-block is determ ned based on reference pi cture

i nformati on which specifies a reference pi &345% used in encoding a

macr o- bl ock of said B-picture by one of the forward-predictive coding, the
backward predictive coding, or the bidirectionally predictive coding.

33. A recordi ng nedi um having recorded thereon encoded data of one or

nore prctures in which the pictures of two or nore |ayers nmay represent an
| - pi cture obtained by intra-cgding, ag; pi cture obtained by intra-coding or
forward predictive coding, angd_a B-pi éulre obt ai ned by intra-coding,
forward predi ctive codi Eaback d predictive coding, or
bidirectionally predictive Swiicodig® in which the picture data is
encoded on a macro- bl ock basiﬁgg\here whet her or not a macro- bl ock
is a skip macro-block is deteBfiZned bgspd on reference picture

i nformati on which specifies a‘ﬁ%ereno& picture used in encodi ng a
macr o- bl ock of said B-picture@By one Bf the forward predictive

codi ng, the backward predicti®e coding, or the bidirectionally predictive
codi ng. 34. A recording\nmethod for recording encoded data of one or
nore pictures in which t\ie pi gtures of two or nore Payers may
represent -an |-picture o oyttt onTTT; a&’- @ cture obtained
by intra-coding or forward redi ctive coding and a ®B-pi cture obtai ned
by intra-coding, forward predictiye, codi ng, backward predictive
coding, or bidirectionally priedictji \‘A‘e eoding, in whi ch the picture
data is encoded on a nacro-bl E\ck asi 9, =wher ei n whet her or
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PCT/ JP97/ 03178 ' 104 not
a macro-block is a skip macro-block is determ ned based on reference

pi cture infor% Q5\§h|ch specifies a reference picture usedpdy) ?}&ﬁ% ng a
macr o- bl ock of” 'sai pi cture by one of the forward predlctlve codi n t he

backward predictive coding, or the bidirectionally predictive coding.

35. The picture encoding device as in Clakﬁh& wherein said nultiplexing
means mul ti pl exes difference val ues obt ai Bet ween val ues of the first
positi.on informati on and val ues of the second position infornmation.

36. The picture encoding device as in claiml, wherein if said first

pi cture or said second picture is changed in size, said nultiplexing
nmeans -mul ti pl exes first size information of said first picture or
second size information of said second picture. 37. The

picture encoding device as in claim1, wherein said nultiplexing
means mul ti pl exes difference. val ues obtai ned between val ues of first size
information of said first picture and val ues of the second size information

of said second picture. 38. The picture decoding device as in
claim 3, wherein said encoded data i ncl udes di fference val ues
obt ai ned between values of first size information of said first

picture and val ues of secondygizf i nformation of sai dgyggpnd

UPPER

LAYER
ENLARGED
PICTURE
LOWER
LAYER

FIG.45



pi cture. 39. The picture decoding device as in claim3, wherein if
said first picture or sai d second picture is changed in size, said
encoded data includes the first size i nformati on of sald first
picture and thgy (ggﬁ@gg size information of said second dﬁ

40. The picture decoding device as in claim39, wherein said enc e g%ta
i ncludes difference val ues obtai ned between val ues of the first size

i nformati on and val ues of the second size informtion. 41. A

recording nmediumas in claim7, wherein saf8/®hcoded data incl udes
WD 96/ 10593

PCT/ JP97/ 03178 105
di fference val ues obtai ned between values of the first position information
and - val ues of the second position information. 42. A

recording mnediumas in claim7, wherein if said first picture or said
second picture is changed in size, said encoded data includes the first

si ze informatiygny@p said first plctureé) bhe second si ze
i nformation of said seqond pi cture, resrectlvely
MV=MVXFR+MVDB

p\ MACRO-BLOCK

BEING ENCODED
UPPER LAYER
FIG.46A
/P VOP P VOP
My }\CORRESPONDING
MACRO-BLOCK
LOWER LAYER

FIG.46B



43. The recording nmediumas in claim42, wherein said encoded data includes
di f ference val ues obt ai ned between val ues of first size informati on of said

first pi cture and val ues of second size information of said second
picture. gé}ms;;he pi cture encoding device as in claim QcripPfBin sai d
mul ti pl exi ng means mnul ti pl exes difference val uesobt ai ned between

val ues of first size i nformation of and val ues of the second size

i nformation. 45. The picture encodlﬁ evice as in claim9, wherein
if said first picture or sai d secon ture is changed in size,
said rul tiplexing neans mnul ti pl exes first size information of said
first picture or second size information of said second picture.

46. The picture encoding device as in claimd45, wherein said nultiplexing
means -mul ti pl exes difference val ues obtai ned between val ues of the first
si ze informati on and val ues of the second size information.

47. The picture decoding device as in claim1ll, wherein said encoded data
i ncl udes difference val ues obtai ned between val ues of first size

i nformation of said first picture val ues of second size
i nformation of said second picturef o 48. The picture decoding
device as in claim 11, where@i f sai @fifSwipicture or said second
picture is changed in size, ijd encofed jg i ncludes the first
size information of said firgs pi ctf@re an e second size information of
sai d second picture. | g e o
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The picture decoding device as in claim48, wherein said encoded data

i ncludes diffe tal ues obt ai ned bet ween val ues of the fir§§§7. 178
informati on and val ues of the second size infornmation. } e

recording mediumas in claim15, wherein said encoded data includes

di fference val ues obtai ned between val ues &7/8%e first position information

and val ues of the second position informtion. 51. The

recording mediumas in claim15, wherein if said first picture or said

second picture is changed in size, said encoded data includes the first

si ze information of said first picture and the second size

i nformation of said second pi cture. 52. The recordi ng medi um as

in claim51, wherein said encoded data includes di fference val ues

obt ai ned between values of the first size ipfgrmtion and val ues of

t he second size infornmation. 53. The pi gtjure encoding device as in

claim17, wherein said first predicti vegﬁ <yuclodi ng neans predictively

encodes said picture cqp%gacted by a preSélam mul ti plying factor and

wherein said second prHg tive codi ng neans ﬁ predictively encodes said

picture using, as ther rence pictyg afjur ¢ obt ai ned by

enlarging said locally oded pi ct ulgg &prd-set nultiplying

ure decodi r®| devi [8&As i|n claim 19, wherein said

decodes sagd picg cqntracted by a pre-set
said fi®pt dat@—and wherein said second

d second. © data using, as the reference

d first decodi nggmeans

-+
%3]

o

2

. a pL

by sag

factor. 54. The ( 2=
first decodi ng Y u
mul ti plying factor fron
decodi ng nmeans decodes
pi cture, the output of
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enl arged by said pre-set nultiplying factor, and using a notion vector
obt ai ned on converting said notion vector used in the predictive coding of
said first data by said pre-set nultiplying factor. 55. The recording
medi um as in ' , Wherein said first encoded data is

107 obtai ned%@*@ ictive coding said picture contracted b§/'c.g‘“f)9r.”g§ls.{8et

mul tiplying factor, and wherein said second encoded data is obtai ned by
predictive coding said picture using saidg | 'y decoded picture enl arged
by said pre-set nultiplying factor as a reference picture. 56. A picture
processing device for variable |Iength encoding or variable | ength decoding
a picture changed in size by use of a pre-set table which is nodified in

accordance with changes in the dizelof said picture. 57. A picture
processi ng nethod for variable lje h encodi ng or variable | ength decodi ng
a picture changed in size byuﬂ?é_gg a pre-set table, said nmethod conpri sing
the steps of: j udgi ng mhethdﬁ or not said picture is changed in size;
and nmodi fyi ng sai d pr[e-ser 3gtﬁl g used for variable | ength encoding or
S
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vari abl e |l ength decoding in accordance with changes in the size of said
picture. 58. A picture processing device for variable I ength encoding or
vari abl e I ength decodi ng encoded data obtained by predictive coding a

pi cture of two 9dﬂ¥' | ayers by use of a pre-set table, whergi |
pre-set table i“girm |9$i ed according to whether or not a pict ulf;:il‘a’19 a\i’?ﬁga

| ayer different fromand a timng the sane as the | ayer of a picture being
encoded has been used as a reference picturggst9. A picture processing

met hod for variable | ength encoding or variable | ength decodi ng encoded
data obtained by predictive coding a picture of two or nore |ayers by use

of a pre-set table, conprising the|steps of nodifying said pre-lset table
used for variable | ength encoding ¢r vari engt h decodi ng gccording to
whet her or not a picture havjngla lfayer f%; nt fromand a tijm ng the
sanme as the layer of a pRctureqddei ng encogeg been used as g reference
pi cture. VO 98/ 10 z| ®CT/IPOTrpE
108 60. A picture encﬂﬁ ng |devi ce fpquanti zing a pictjure by a
pre-set quant i zg@tT on| Egep’corrplrl SI ﬁgﬁ\ mul t 1 pl exi ng deice for
mul ti pl exi ng results of 20 32
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guanti zation of said picture and said pre-set quantization step, in which
sai d pre-set quantization step is quantized only if all of the
results of quantization of pixel values in a pre-set block of said
picture are no t he sane val ue. 61. A picture i n
device for decgv I ng%g'f?\coded dat a obt ai ned by qguant i zi%@g“%gﬂ?zgfaure
by a pre-set quantization step and nultiplexing results of

guanti zation of said picture and said pre-set quantization step, wherein

sai d encoded data includes said pr808t quantization step only if
all of -the results of quantization of pixel values in a pre-set
bl ock of said picture are not all of t he sane val ue. 62. A

picture decoding nethod for decodi ng encoded data obtai ned by
guantizing a picture by a pre-set quantization step and nul ti pl exi ng

results of quant 'pﬁ ﬁlg of S%l&?ﬁ@%ﬂ%ﬁl U;%Slzﬂfﬁnu%s t

quanti zati on step, wherei
guanti zati on step only if all™sf the redqu

pi xel val ues et b o ot are
sanme val ue. Ffé %i : dli [ ihg rego her eon encoded
dat a obt ai ned by Qnt i zi cttgre by a pke-set ntization

step and mul ti pl exi ng resul ts ation ure and
said pre-set quantization step, d n saitd c%fn’s S
sai d pre-set quanti zatqﬁ%@t@a LOGK %h MA(:FIé LC%&E
quanti zation of pixel NGRR e S oﬁ%ﬁeﬁ(@ﬁ BI cture are not all
of t he sane val ue. 64. Ao Baefficients met hod for recording
encoded data obtained by quanti zing a picture by a pre-set

uant| zat| on of said
d
gf %tion

guanti zati on step and rruL 5
pi cture and said pre-set >
data includes said pre-set p

FIG.51B

exi ng resuBts of: /P
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quanti zation of pixel values in a pre-set block of said picture are not all

of t he sanme val ue.
WO 98/10593 PCT/IP97/03178

51/51
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