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i mage encodi ng device and an image decodi ng devi ce whi pmage
processi ng. BACKGROUND ART Conventionally, it is always m@g H@m t he
decodi ng side that the analysis of VOP header informati ceded by

anal yses of a VOP start code, a nodulo time base and a VOP'f1'le i ncrenent
whi ch are contained in each VOP header, because no distinction can be made
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| ow i n accuracy. For decodi ng and synthesi zi ng encode ignal s respectively
corresponding to a subject, a background, a |log and simlar objects which
forma piTEQHNICAILNBIELDIt is necessary that each object be added with a
synthesizing timng signal (information representing absolute tine)
necessary for decoding and synthesizing the object. Wthout the
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absol ute BWKGROWND ARgssSi ble with the prior art to conbine objects
having the required information with those having no such information.
Moreover, the bit length of the nodulo time base increases until the next

Conventionally, it is always necessary at the decoding side that the analysis
of VOP header information be preceded by analyses of a VOP start code, a
modulo time base and a VOP time increment which are contained in each
VOP header, because no distinction can be made between VOP not to be
analyzed (information to be decimated in the case of a low speed shot of an
image signal) and VOP to be analyzed (information not to be decimated in
the case of a low speed shot of an image signal); hence, there is a problem
that the processing involved is cumbersome and low in accuracy.

For decoding and synthesizing encoded signals respectively corresponding
to a subject, a background, a log and similar objects which form a pictorial
image, it 1s necessary that each object be added with a synthesizing timing
signal (information representing absolute time) necessary for decoding and
synthesizing the object. Without the information indicative of absolute
time, an image decoding device cannot synthesize the object, and hence it is
incapable of image reconstruction. In short, in the case of generating one
pictorial image from a plurality of objects including those having no
information representative of absolute time, it is impossible with the prior
art to combine objects having the required information with those having no
such information.

Moreover, the bit length of the modulo time base increases until the next
GOV header is multiplexed--this raises a problem that the bit length of the
modulo time base keeps on increasing when the GOV header, which is an
option, is not multiplexed.
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With a view to solving such problems as referred to above, the present
invention is to provide an image encoding device and an image decoding



@OV header is multiplexed--this raises a problemthat the bit length of the
nodul o ti nme base keeps on increasing when the GOV header, which is an
option, is not nmultiplexed. Wth a view to solving such problens as
referred to above, the present invention is to provide an inmage encodi ng
devi ce and an i mage decoding 1 device whose processing accuracies inprove

t hrough sinple processing. Another object of the present inventionis to
provi de an i mage encodi ng device and an inage decoding devi ce which permt
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By this, the display speed information can be sent in a nmultiplexed form

Accordin Is sent invention, the display speed
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di spl ay speed information for each obj ect. According to another aspect of
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information is multiplexed for each object. This permits multiplexing the
display speed information for each object.
According to another aspect of the present invention, information indicating
whether the display speed of an object is fixed or variable and information
- indicating the value of the display speed are multiplexed for each object.
This permits multiplexing the display speed information and the display
speed value information. !
According to another aspect of the present invention, the dlsplay speed
information contains a value representing an inherent fixed display speed
and a value representing an arbitrary fixed display speed. This enables
the display speed information decoding side to instantaneously specify the
corresponding VOP.
According to another aspect of the present invention, an image decoding
device which decodes an encoded bit stream encoded from the pictorial
image for each object is provided with: display speed information decoding
means for decoding the display speed information from the abovesaid
encoded bit stream; and control means for controlling the reconstruction of
the image processed for each object on the basis of the display speed
information decoded by the display speed information decoding means.



image for each object is provided with: display speed information decoding
nmeans for decodi ng the display speed information fromthe abovesaid

encoded bit stream and control neans for controlling the reconstruction of
the i mage processed for each object on the basis of the display speed

I nformati on decoded by the display speed informati on decodi ng neans. 2 This
permts snooth and accurate imge restoration processing wwth a sinple
structure. According to another aspect of the present invention, the
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i nf or mat i ¥ggonstruction processmg by specifying each image display time on the

basis of the information representing the display speed of the object when
the display speed information decoded by said display speed decoding
means indicates a fixed speed, and on the basis of display time information
multiplexed for each image at each time in the case where the decoded
display speed information indicates a variable speed. This makes the
image restoration processing more smoothly and more accurately with a
simple structure.

According to another object of the present invention, the display speed
information decoding means decodes the display speed information from the
encoded bit stream for each object, and the control means controls the image
reconstruction processing by specifying each image display time on the
basis of the display speed information when the display speed information
decoded by the display speed information decoding means indicates a fixed
speed and said fixed speed has the value expressed by said display speed
information, on the basis of display time information multiplexed for each
image at each time when the display speed information indicates a fixed
speed and the value of said fixed speed is not expressed as a particular
value, and on the basis of display time information multiplexed for each



decoded by the display speed information decoding neans indicates a fixed
speed and said fixed speed has the val ue expressed by said display speed
i nformation, on the basis of display tinme information multiplexed for each
image at each tine when the display speed information indicates a fixed
speed and the value of said fixed speed is not expressed as a particular
val ue, and on the basis of display tinme information nultiplexed for each 3
i mage at each tinme when display speed identification information indicates
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time object has absolute time analysis means for analyzing the information
indicative of the absolute time for each object, and reconstructs the image
processed for each object on the basis of the information representing the
absolute time analyzed by the absolute time analysis means. This permits
simple and accurate image synthesis processing.
According to another aspect of the present invention, an image encoding
device which encodes an image for each object is provided with time
information encoding means which encodes, as information defining each
image display time for each object, first time information defining the time
interval between a reference time and the display time, second time
information defining the display time with higher accuracy than by the first
time information and the image corresponding to each time; the time
information encoding means expresses the first time information as a bit
length and, when the bit length of the first time information is longer than a
predetermined set value, repeats a bit shift corresponding to the set value
until the bit length becomes shorter than the set value, and at the same

time counts the number of repetitions of the bit shift and encodes the



information defining the display tinme with higher accuracy than by the
first time infornmation and the i mage corresponding to each tine; the tine
i nformati on encodi ng means expresses the first time infornation as a bit
1ength and, when the bit length of the first tinme information is |onger
than a predeterm ned set value, repeats a bit shift corresponding to the
set value wuntil the bit |ength becones shorter than the set val ue, and at
the sane tinme counts the nunber of repetitions of the bit shift and
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decodes, dvice whi el('lj dg:-goc?es a bit stream encoded from an image for each object is
provided with: time information decoding means which decodes, as
information defining each image display time for each object, first time
information defining the time interval between a reference time and the
display time, second time information defining the display time with higher
accuracy than by the first time information and the image corresponding to
each time; and decoding and synthesizing means which decodes an input
encoded image signal for each object and synthesizes the decoded image
signals. The time information decoding means decodes, as encoded data of
the first time information, the number of repetitions of a bit shift and a bit
string resulting from the repeated bit shift; and the decoding and
synthesizing means, which is characterized by the decoding of the first time
information by adding the bit string with a code of the length of a
predetermined set value by the number of repetitions of the bit shift,
synthesizes the decoded image signal on the basis of the first and second
time information decoded by the time information decoding means. This

permits reception of an image sent with a small amount of encoded



the first tine information, the nunber of repetitions of a bit shift and a
bit string resulting fromthe repeated bit shift; and the decodi ng and
synt hesi zi ng nmeans, which is characterized by the decoding of the first
time information by adding the bit string with a code of the Iength of a
predeterm ned set value by the nunmber of repetitions of the bit shift,

synt hesi zes the decoded i nage signal on the basis of the first and second
time informati on decoded by the tinme information decodi ng neans. This
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According to another aspect of the present invention, an encoded image
signal is generated by encoding an image for each object on the basis of
predetermined display speed information, and the encoded image signal
and the display speed information are multiplexed and output. This
permits reduction of the amount of encoded information to send.
According to still another object of the present invention, the display speed
information is decoded from an encoded bit stream encoded from the image
for each object, and the image is decoded by controlling the reconstruction of
the image encoded for each object on the basis of the decoded display speed
information. This permits reception of an image sent with a small amount
of encoded information.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1is a diagram depicting the video data structure in MPEG-4; Fig. 2is a
diagram showing a concrete example of VOP; Fig. 8 is a block diagram



for each object, and the imge is decoded by controlling the reconstruction

of the image encoded for each object on the basis of the decoded display
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a diagramdepicting the video data structure in MPEG4; Fig. 2 is a

di agram showi ng a concrete exanple of VOP;, Fig. 3 is a block diagram 6
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configuration of a header analysis part of the VOP decoder part according

to Enbodinent 5 of the present invention; Fig. 18 is a block diagram

. illustrating an exanple of the configuration of a VOP header analysis part
of the VOP decoder part according to Enbodinent 5 of the present

i nvention; Fig. 19 is a block diagram showi ng an exanpl e of the

configuration of a header analysis part of a VOP decoder part according to
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BEST MODE FOR CARRYING OUT THE INVENTION
To facilitate a better understanding of the present invention, a description

will be given, with reference to the accompanying drawings, of the best
mode for carrying out the invention.

EMBODIMENT 1

In Embodiment 1 a VOP encoder for the MPEG-4 video encoding system




Jo facilitate a better understanding of the present invention, a
description wll be given, with reference to the acconpanying draw ngs, of
the best node for carrying out the invention. EMBODI MENT 1 In Enbodi ment 1
a VOP encoder for the MPEG 4 video encoding system 8 disclosed in |ISO1IEC
JTC11 SC29/WG11/ N1796 will be described which is provided with
constituents of this enbodinent, i.e. neans for encoding an inmge on the
basi s of object display speed informati on and nmeans for nmnultiplexing the
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data of such a VOL at each time (corresponding to a frame). The GOPis a
data structure that forms the basic unit for editing a plurality of VOLs or
random access thereto; this data structure need not always be used for
encoding.
A concrete example of VOP is shown in Fig. 2. In Fig. 2 there are depicted
two VOPs (VOP1 indicating a man and VOP2 a picture on the wall). Each
VOP is composed of texture data representing the color gradation level and
shape data representing the shape of the VOP. The texture data is
composed of a luminance signal of 8 bits per pixel and a color difference
signal (of a size subsampled to 1/2 that of the luminance signal in the
horizontal and vertical directions); and the shape data is the same binary
matrix data as the image size of the luminance signal which sets the inside
and outside of the VOP at 0 and 1, respectively. |
In the VOP-based moving picture representation a conventional frame
image is obtained by arranging a plurality of VOPs in the frame. When the
moving picture sequence contains only one VO, each VOP is synonymous
with the frame.

In this instance, no shape data exists and only the texture data is encoded.



and outside of the VOP at 0 and 1, respectively. In the VOP-based noving
pi cture representation a conventional frame inmage is obtained by arrangi ng
a plurality of VOPs in the frane. Wen the noving picture sequence
contains only one VO each VOP is synonynous wth the frame. In this
I nstance, no shape data exists and only the texture data is encoded. 9 A
description will be given bel ow of an inmage encodi ng device of Enbodi nent
1. This is based on an MPEG 4 vi deo encoder; the MPEG 4 video encoder wll
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encoded to the shape encoding part 111, the motion estimation part 113 and

the subtractor 128. The VOP rate information 7 mentioned herein

corresponds to what is called the display speed information in the present

invention, and it refers to information that represents how many VOPs in

each VOL or GOV are to be displayed per second (a fixed rate) or a variable

rate.

A concrete example of the operation of the VOP-to-be-encoded

determination part 110 will be described. When the input object images

are 30/sec and the VOP rate information 7 is 15/sec, the VOP-to-be-encoded

determination part 110 judges that alternate ones of the VOPs contained in

the input object images are to be encoded, and outputs every other VOPs to

be encoded.

The VOPs specified by the VOP-to-be-encoded determination part 110 as

those to be encoded have their shape data encoded for each area with 16 by

16 pixels, which is commonly called an alpha block, and have their texture

data encoded for each area with 16 by 16 pixels which is called a macro

block.

The shape encoding part 111 encodes the alpha block input thereinto and

outputs encoded shape information 112 and locally decoded shape
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sThe VOPs specified by the VOP-to-be-encoded determ nation part 110 as
those to be encoded have their shape data encoded for each area with 16 by
16 pixels, which is conmonly called an al pha bl ock, and have their texture
data encoded for each area with 16 by 16 pixels which is called a macro

bl ock. The shape encoding part 111 encodes the al pha bl ock input thereinto
and outputs encoded shape information 112 and |ocally decoded shape 10
TH'S SHEET HAS BEEN REPLACED | information 109. The encoded shape
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i nst ance, EFH2tiRR (} ect s *ec HMEG] lﬁ‘atgﬁe oCkeatpd 8RR qMMWOBY on t he
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120 to crepttpedtdi@a s hcbdBEL phed 118NRD Pr2dWMtidd-8for image 117 input
thereinto is encoded by a predetermined method prescribed by MPEG-4 to
obtain encoded texture information 119 and locally-
decoded prediction-error image 120. In this instance, only the objects
contained in the block are encoded based on the locally decoded shape
information 109. The encoded texture information 119 is sent to the video
signal multiplexing part 126, and the locally-decoded prediction-error image
120 is output to the adder 129.

The adder 129 adds the predictive image 116 and the locally-decoded
prediction-error image 120 to create a decoded image 121, which is written
in the memory 122.

In the header multiplexing part 124 respective pieces of header information
are multiplexed, and a bit stream 125 obtained by multiplexing the header
information is input into the video signal multiplexing part 126.

The video signal multiplexing part 126 multiplexes the encoded shape
information 112, the motion information 114 and the encoded texture
information 119 onto the bit stream 125 formed by multiplexing respective
header information, and outputs an encoded VOP bit stream.

Fig. 4 is a block diagram depicting the configuration of the header
multiplexing part shown in Fig. 3. In Fig. 4, reference numeral 1 denotes a
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in the nenory 122. In the header multiplexing part 124 respective pieces of
header information are nultiplexed, and a bit stream 125 obtai ned by
mul ti pl exing the header information is input into the video signal
mul tiplexing part 126.. The video signal nmultiplexing part 126 nultipl exes
t he encoded shape information 112, the notion information 114 and the
encoded texture information 119 onto the bit stream 125 fornmed by
mul ti pl exi ng respective header information, and outputs an encoded VOP bit

stream Fyg. heAade§ i Vgﬁﬁ@pgf@? ngﬂeaqﬁf %@1& c&gﬁéw% Tc‘lcwe header

mul ti.pl exi ng part mera denotes a
11 VO he enel mmﬂ XiRE ﬁ%le@tlomparwe_a &é)a\aéneadar mytiplexigemart, 538 a GOV
header e vmbtnéad%asln@altﬁﬂleﬁﬁ{g pﬁtp@ﬁovhalt%m %qﬁ%rnf%&hpéﬁ&vf\@oga” 5a
VOP header | pl exi ng part mul t1 pl'exing 1 nformation, and 7 VOP
rate inf d'raﬁ%lPP KMakEoR- - t he operatlon of this enbodinment will be.
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mul ti pl exin eader | nf or mat i and o e bit t he VOL
header nﬁ?ﬂbﬁ’\i@%} ] Gea V%]} ﬂtéﬁﬁ’é’r ﬁﬁwﬂ @ée@e#ﬁrtl pl exes
VoL headanfonmﬂMm,t and ou.tpu(ns the bitptreaki to thecdOL haddwhmﬂttqﬂéimgbl t

streamtﬁ) GCN header nultiplexing selection part 3. Based on the GOV
mul tiplexing Information 6 indicating whether to Egrformthe mul ti pl exi ng

of the GFh&¥leheadrr nodyinlesingrpanii2 npilsiplexes ¥OLebeader pformatidet er mi nes
the dest W 'l ﬁf&wl'lﬁt Ritfe zﬂ%rﬁﬁ@ofu?ﬁuésrﬂf@ Bﬂesté:yﬁn peereaay ﬁéaﬂ%e‘?x' ng

part 2. t1pl exing infornation i 'ndi cat es t hat
nul ti pl extp %Swl%Qéé? takes place, the bit streamis output to

t hfe VOP IBagiey dﬂ'thprQXVRﬁ:uﬂﬁ lexén ?) 6ﬁa§tmhea i cafthl wﬂetth&l %I ng
BEE el ot ary TR T
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T
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header i ndtes4mtik Qutpie td/Ehe YOR heRE6¥ ARIILExTHE pAet 5k PAELH AN tHieN
GOV multiplexing information 6 indicates that the multiplexing of the GOV
header is performed, the bit stream is output to the GOV header
multiplexing part 4.
Table 1 exemplifies the abovesaid VOP rate information 7, showing four
kinds of VOP rates. When the VOP rate is 30/sec, "01" is multiplexed.
When the VOP to be encoded is the same as the VOP encoded immediately
previously, VOP information "00" is multiplexed but the subsequent VOP
header information and VOP data information are not multiplexed. When
the VOP rate is variable, VOP rate information "11" is multiplexed. That
is, the VOP rate information 7 indicates whether the VOP rate is fixed or
variable, and represents the value of the rate when it is fixed.
A VOP start code multiplexing part 8 in the VOP header multiplexing part 5
outputs to a modulo time base (modulo-time-base) multiplexing part 9 and a
VOP time increment (VOP-time-increment) multiplexing part 10 a bit
stream obtained by multiplexing a VOP start code onto the input bit stream.
The modulo time base 13 mentioned herein is information that represents
what number of seconds will pass until the VOP concerned is displayed
after a certain reference time as depicted in Fig. 5, and the VOP time
increment 14 is information by which the display time defined by the
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the VOP rate is variable, VOP rate information "11" is multiplexed. That
Is, the VOP rate information 7 indicates whether the VOP rate is fixed or
vari abl e, and represents the value of the rate when it is fixed. A VOP
start code nultiplexing part 8 in the VOP header nmultiplexing part 5
outputs to a nodulo tinme base (nodul o-time-base) nmultiplexing part 9 and a
VOP tinme increnent (VOP-tine-increnent) nultiplexing part 10 a bit stream
obtained by nultiplexing a VOP start code onto the input bit stream The
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mul ti pl exi n art 1 I ncr enment art 10
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mul ti pl exd ng Qut put s ,the xed bi a. vi deo
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mul ti pl expag ﬁarmdmphn%l phea Patlmejencrememtrdté ded theaeter fromh otliche bi t
stream pr r R 1 tk rt 10,
and out pu@\éhgﬁg%%tﬁ@ %gg | t s¥r ear%ztngmltt 0&18 Str%naefa ?&1 t] eX| ng
part 126.mg4 HPPH&F%B&I&‘P exdBgr RAttgOt 4 nﬁ%"éﬂ“ﬁén‘t he) multiplexad, gl‘\/CP rate

stream to a video information header multiplexing part 11. The video
information header multiplexing part 11 multiplexes a video information
header onto the bit stream provided thereto from the VOP time increment
multiplexing part 10, and outputs the multiplexed bit stream to the video
signal multiplexing part 126.

As described above, according to Embodiment 1, since the VOP rate
information is multiplexed onto the GOP header, a bit stream can be created
which enables the decoder side to determine whether or not to require the
decoding of the VOP concerned, or to synthesize a plurality of objects,
simply by analyzing only the VOP start code of each VOP header.

It is also possible to define the VOP rate information for each VOL and
perform encoding and multiplexing of the VOP rate information as shown in
Fig. 6. In this instance, the VOP rate information 7 is determined for each
VOL and is multiplexed in the VOL header multiplexing part 2. Based on
this, the modulo time base 13 and the VOP time increment 14 are
determined. |

As described above, Embodiment 1 has disclosed an example of the image

encoding device which encodes images on an objectwise basis and which is
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information is nmultiplexed onto the GOP header, a bit stream can be created
whi ch enabl es the decoder side to determ ne whether or not to require the
. decoding of the VOP concerned, or to synthesize a plurality of objects,
sinply by analyzing only the VOP start code of each VOP header. It is also
possible to define the VOP rate information for each VOL and perform
encodi ng and nultiplexing of the VOP rate information as shown in Fig. 6.
In this instance, the VOP rate information 7 is determned for each VOL

the moauiioy el B brkBEninaifoR B S RBEL cor cHESPEETRE L 2.
descri bedrsdetssminad odispiay speeds infosmaginnd and enultpplexifg tmeansafpe
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provi ded th encodln ncodi ng t e |nage asi s_of

pr edet er %é&n%ﬁ%ﬁl %S&é‘h&!%gﬁr PRAPAARG heARS pR xﬁoﬁg)%}iﬁéngdhe

mul tipl e&aullglage@lgfg\mgl d predeterm ned di splay speed inf or mati on onto
the i mag nals e encodj ng,nmeans an t he
mul ti pl e:% g‘?bﬂaf%rﬁ@ﬁpa}%f!ﬂ%ﬁg&‘aﬁaﬁﬁtﬂsﬁérﬂn ?Lx?f&Qﬂ‘dngP ’é\i g&rrpl e of
the nult imbens nef theappe ofthathmulyipéesidsathendbovphrneibnete daipdae ngydedoned

di spl ay r}?‘ mformatgab tog% P’ ? ect - by- obj ect basis. EMBODI MENT 2
Enbodi ne %"‘?% 131 PEATYIEE - INEPHE gﬁgm)l e of the VOP encoder described
above in Enbodiment 1. The VOP encoder of Enbodinent 2 is provided wth

nmeans forpRisOpNEERTly bit VOP rate flag that indicates as the display
speed |nforrrat|on vﬁe%er the object display speed is a fixed or variable
speed and the VOP rate information that indicates the value of the object

di spl ay spaf@dimest bas dmehtédatd/aﬂgtﬂetﬂ%xam;gd%@ th@WF@hh@dbm&rma bi t
The® VoP A5V HoPRRMMESt L ~Le VAP dncpier §b EOROaraits 24° BoBEd: bus! y
in  respewithofebn dali emwdlﬂg avheite O Pibeetie flaethAFindidates hagherdlsplalyes a
fixed speed information whether the object display speed is a fixed or variable
speed and the VOP rate information that indicates the value of the object
display speed, and for multiplying the encoded information onto the bit
stream.
When the abovementioned VOP rate flag indicates a variable speed, the
VOP rate corresponds to "variable" in Table 1 referred to previously in
respect of Embodiment 1, whereas when the VOP rate flag indicates a fixed
speed, the VOP rate corresponds to 30/sec or 15/sec in Table 1 mentioned
above with respect to Embodiment 1. .
Fig. 7 shows an example of the configuration of the VOP encoder according
to Embodiment 2 of the present invention. Reference numeral 1000
denotes a header multiplexing part, 1001 the VOP rate flag, and 1026 the
VOP rate. Since the VOP encoder according to Embodiment 2 differs from
the VOP encoder described previously in connection with Embodiment 1
only in the configuration and operation of the header multiplexing part
1000 that corresponds to the header multiplexing part 124 of the latter, a
description will be given in this respect alone.
Fig. 8 is a block diagram depicting the configuration of the header
multiplexing part 1000 of the VOP encoder part according to Embodiment
2 of the present invention. In Fig. 8, reference numeral 1002 denotes a
VOL header multiplexing part, and 1003 a VOP header multiplexing part.
Next, the operation will be described.
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speed, the VOP rate corresponds to 30/sec or 15/sec in Table 1 nentioned
above with respect to Enbodinent 1. Fig. 7 shows an exanple of the
configuration of the VOP encoder according to Enbodi ment 2 of the present
i nvention. Reference nuneral 1000 denotes a header nultiplexing part, 1001
the VOP rate flag, and 1026 the VOP rate. Since the VOP encoder according
to Enbodinment 2 differs from the VOP encoder described previously in
connection with Enbodinment 1 only in the configuration and operation of
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In this &stance whén t he VOP rate B rrutlf)lexed as
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inforrratl u Iater

on. The eX| gg@gg,@%h ait%fr On a(f? ]bg’q%’y1 %ﬁ%ﬁg@?g i%ed in

Tabl e 4. mrﬁlYt MSQ h?a%‘@h ah exenplifigdrmn Tabé #hole this essectwhien hll YEMs i nages
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flxed or Xartepalrds shee¥ORimate Flag, "1" or "0" is multiplexed depending on
whether the VOP rate flag indicates a fixed or variable speed. Fig. 9
depicts an example of the bit stream provided from the VOL header
multiplexing part 1002,
Based .on the GOV multiplexing information 6 indicating whether to
multiplex the GOV header, the GOV header multiplexing selection part 3
determines the destination of the bit stream fed thereto from the VOL
header multiplexing part 102. When the GOV multiplexing information 6
does not indicates the multiplexing of the GOV header is performed, the bit
stream is output to the VOP header multiplexing part 1003, whereas when
the GOV multiplexing information 6 indicates the multiplexing of the GOV
header, the bit stream is provided to the GOV header multiplexing part 4.
The GOV header multiplexing part 4 multiplexes the GOV header
information onto the input bit stream, and outputs the multiplexed bit
stream to the VOP header multiplexing paft 1003. Fig. 10 illustrates the
VOP header multiplexing part 1003 in detail. In Fig. 10, reference
numeral 1004 denotes a management time generating part.
Next, the operation of this embodiment will be described. The




" .depicts an exanple of the bit stream provided fromthe VOL header

mul tipl exing part 1002. Based on the GOV nmultiplexing information 6

i ndicating whether to nmnultiplex the GOV header, the GOV header

smul ti pl exi ng selection part 3 determnes the destination of the bit stream
fed thereto fromthe VOL header nmultiplexing part 102. Wen the GOV

mul tiplexing information 6 does not indicates the nultiplexing of the GOV
header is perfornmed, the bit streamis output to the VOP header
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nmonent through utilizatign rate on the

decoder sygalentihrough aytgizatian Bfe the YOF nateflagrand she YQP rate eguthee t he

decoder side--this allows him to determine whether or not to require the
decoding of the VOP concerned, or to synthesize a plurality of objects,
simply by analyzing only the VOP start code of the corresponding VOP
header.

Incidentally, since it is possible to distinguish between variable and fixed
speeds even if only the VOP rate flag is multiplexed, the VOP desired to
decode can be decoded.

As described above, Embodiment 2 has disclosed an example of the image
encoding device which encodes images on an objectwise basis and which is
provided with: means for encoding the flag indicating whether the object
display speed is fixed or variable; multiplexing means for multiplexing the
flag onto the encoded image signal encoded by the encoding means and for
outputting the multiplexed signal; encoding means for encoding the images
on the basis of predetermined display speed information; and multiplexing
means for multiplexing the predetermined display speed information onto
the image signals encoded by the encoding means and for outputting the
multiplexed signals. |
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decodi ng of the VOP concerned, or to synthesize a plurality of objects,
sinply by analyzing only the VOP start code of the correspondi ng VOP
. header. Incidentally, since it is possible to distinguish between variable
-and fixed speeds even if only the VOP rate flag is multiplexed, the VOP
desired to decode can be decoded. As described above, Enbodi nent 2 has
di scl osed an exanple of the inmage encoding device which encodes imges on
an objectw se basis and which is provided with: neans for encoding the
flag i ndiﬁﬁfg@glm@eﬁ the object display speed is fixed or vari abl e;
mul ti pl exing neans for nultiplexing the flag onto the encoded i nage signal
encoded by the encoding neans and for outputting the nultiplexed signal;
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cont 1 gur dticsaeBplba A be FROR fuls Eike Briiluibioh B0 Untihbh /T o),
Enbodi neriimage slasedinghalevigse NQBrdesodenk inxEynbodimer decodidncy sthe
di s tcl osedbpdratiof o TRk @xist]ghg g@P g_&mh}'%@@?ééﬁ%f bk 1edtihqtsWEEh t@ecoder
containin odi e descri be u
referri ng’?{‘(g?mémiflhgw\?& ec@@g’r ﬁ’F&?’T _CORfRINRE M@éﬁen?% of
Enbodi menEntbodimantie® ovi#lr be hddscribedbivéithdut riefendag ato emcu?@tmg tVePr eam
ted ' ' | ren 0
Ebod; moriotpdbifisdey’) THE NP JUERRL BEBmIEHE 3 LIRAERRERERD o o

t he VOP discdersde am emaodadl hitnstreams generased dynthe NI enooderTdescviteddecoder
i's suppligdvitidlP vABBERSSED RERYRdiHahf 1conposed of texture data and

shape dat f‘igésil depicts an example of the internal configuration of the VOP decoder
in Embodiment 3 of the present invention. The VOP decoder is supplied
with compressed-encoded data composed of texture data and shape data as
described previously with reference to Embodiment 1 and shown in Fig. 2,
and decodes the individual pieces of data. In Fig. 11, reference numeral
150 denotes encoded VOP bit stream, 151 a header analysis part, 152 a bit
stream with the header information analyzed,153 a video signal analysis
part, 154 encoded shape data, 155 a shape decoding part, 156 decoded shape
data, 157 encoded texture data, 158 motion information, 159 a motion
compensation part, 160 predictive texture data, 161 a texture decoding part,
162 decoded texture data, 164 a memory, and 165 reference data.
Referring to Fig. 11, the operation of the decoder will be described in detail.
The encoded VOP bit stream 150 is input into the header analysis part 151,
wherein the header information is analyzed following a predetermined
syntax. The bit stream having the header information analyzed in the
header analysis part 151 is fed into the video signal analysis part 153,
wherein it is analyzed into the encoded shape data 154, the encoded texture
data 157 and the motion information 158. The shape decoding part 155
decodes the encoded shape data input thereinto, and outputs the decoded
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.described previously with reference to Enbodinent 1 and shown in Fig. 2,
and decodes the individual pieces of data. In Fig. 11, reference nuneral
150 denotes encoded VOP bit stream 151 a header analysis part, 152 a bit
streamw th the header information analyzed, 153 a video signal analysis
part, 154 encoded shape data, 155 a shape decodi ng part, 156 decoded shape
data, 157 encoded texture data, 158 notion information, 159 a notion
conpensation part, 160 predictive texture data, 161 a texture. decoding
part, C xture data, 164 a nenory, and 165 reference data.
Referrlndﬁ}ggﬁﬁg§q¥%f the operation of the decoder will be described in
detai l . 'ﬂ'h@ mﬁ;@d@dmﬂmsbtmnsmamaﬁﬁgenemteﬂmble pmd@cm‘?m teuetalderdaa;aal ySi s
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The st artThed@anaddes afaBais pakt FNohNF§Sed HRe SHtart c6ddoftiihad NAdtHeN t he
encoded VOP bit stream 150 input thereinto. A bit stream 1is output to the
VO header analysis part when the analyzed start code is indicative of VOL,
to the VOL header analysis part 53 when the analyzed start code is
indicative of VOL, to the GOV header analysis part 54 when the analyzed
start code is indicative of GOV, and to the VOP header analysis part 55
when the analyzed start code is indicative of VOP. Incidentally, upon
completion of the analysis in the VOP header analysis part 55, the bit
stream is output to the video signal analysis part 153.

The VO header analysis part 52 analyzes VO header information from the
input bit stream, and outputs the resulting bit stream to the start code
analysis part 51. The VOL header analysis part 53 analyzes VOL header
information from the input bit stream, and outputs the resulting bit stream
to the start code analysis part 51. The GOV header analysis part 54
analyzes GOV header information from the input bit stream, and outputs
the resulting bit stream to the start code analysis part 51. At this time, the
VOP rate information 58 contained in the GOV header information is

decoded and output. The VOP header analysis part 55
gaov'1dad
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encoded VOP bit stream 150 i nput thereinto. A bit streamis output to the
VO header anal ysis part when the anal yzed start code is indicative of VO,
. to the VOL header analysis part 53 when the anal yzed start code is

i ndicative of VOL, to the GOV header analysis part 54 when the anal yzed
start code is indicative of GOV, and to the VOP header analysis part 55
when the anal yzed start code is indicative of VOP. Incidentally, upon
conpl etion of the anal ysi s in the VOP header anal ysis part 55, the bit
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VOPs and then integrating such combined pieces of data for each group of
VOPs (for example, GOV or VOL).
The encoded VOP bit streams a200 to c202 are decoded by the VOP decoder
parts 203a to 203c corresponding thereto, respectively, by which the decoded
VOP images a204 to c206 are generated. At this time, the VOP decoder
parts decode the corresponding VOP rate information a207 to ¢209, and
output them to the composition part 210. Based on the VOP rate
information a207 to c209, the composition part 210 determines the time of
the frame where to synthesize the decoded VOP images in the decoded
image 211, and maps them into the frame corresponding to the determined
time. Let it be assumed, for example, that the decoded image 211 is
displayed at a rate of 30 video object planes per sec (which éorresponds to a
ordinary TV signal display speed). Furthermore, assume the following
situations.

The decoded VOP image a204 is displayed at a rate of 5/sec (that is, the
VOP rate information a207 indicates the 5/sec rate).

The decoded VOP image b205 is displayed at a rate of 10/sec (that is, the
VOP rate information indicates the 10/sec rate).

The decoded VOP image c206 is displayed at a rate of 15/sec (that is, the
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Jrentioned refers to an inmage that is obtained by conbining the decoded
shape data 154 and the correspondi ng decoded texture data 162 for each of
VOPs and then integrating such conbi ned pieces of data for each group of
VOPs (for exanple, GOV or VOL). The encoded VOP bit streans a200 to c202
are decoded by the VOP decoder parts 203a to 203c correspondi ng thereto,
respectively, by which the decoded VOP inmages a204 to c206 are gener at ed.
At this tine, the VOP decoder parts decode the corresponding VOP rate
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a plurality of objects, it is also feasible to use only one VOP decoder for a

system that decodes only one object to reconstruct an image.

As described above, according to Embodiment 3, the image decoding device

which decodes the bit stream encoded from an image on an object-by-object

basis is provided with display speed information decoding means for

decoding display speed information from the encoded bit stream and control

means for controlling the reconstruction of the image encoded on the object-

by-object basis through utilization of the display speed information decoded

by the display speed information decoding means.

In Embodiment 3 the display speed information decoding means has been

described to decode the display speed information object by object.

EMBODIMENT 4

Embodiment 4 is directed to another modification of the VOP decoder
described above in Embodiment 3. The VOP decoder according to
Embodiment 4 has a function of specifying the VOP to be decoded on the
basis of the value of the VOP rate that the decoder assumes.

g
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.encodi ng device side. , In this case, it is possible, at the inmage decodi ng
device side, to decode the VOP rate encoded for each VOL and easily
synthesize a plurality of objects for each VOL as descri bed above. Wile
-Enbodi nent 3 enpl oys the VOP decoder as a systemfor synthesizing a
plurality of objects, it is also feasible to use only one VOP decoder for a
systemthat decodes only one object to reconstruct an image. As descri bed
above, according to Enbodi nent 3, the i mge decodi ng device which decodes
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embod nen}'at\émél asseumg Cartlt % decoﬁgr sﬁe. OTEee counter part 60 uses the VOP
select information 62 to determined whether to decode the VOP header
information that follows the VOP start code contained in the input bit
stream.
More specifically, when the VOP rate 58 analyzed in the GOV header
analysis part 55 is 30 planes/sec and the VOP rate assumed at the decoder
side is 15 planes/sec, the VOP select information 62 indicating that every
other VOPs are analyzed is output to the counter part 60 in the VOP header
analysis part 55. The counter part 60 first counts every VOP header input
thereinto by a counter 60a. :
Then, based on the count value input thereinto from the counter 60a and
the VOP rate select information 62 from the VOP-to-be-decoded selection
part 59, decision means 60b decides whether the input VOP needs to be
analyzed. When it is decided that the input VOP needs to be analyzed, the
Input bit stream is output to the time management information header
analysis part 56. When it is decided that the input VOP need not be
analyzed, the input bit stream is output to the start code analysis part 51.
A concrete example will be described below. When the VOP rate select
information 62 is one that one VOP needs to be analyzed for every three
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decoded sel ection part 59 outputs to the counter part 60 of the VOP header
anal ysis part 55 the VOP select information that indicates information
- about the VOP to be decoded according to the result of conparison between
the VOP rate 58 analyzed in the GOV header analysis part 54 and the VOP
rate 61 assuned at the decoder side. The counter part 60 uses the VOP
select information 62 to determ ned whether to decode the VOP header
information that follows the VOP start code contained in the input bit
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EMBODIMENT 5

Embodiment 5 will is directed to another example of the VOP decoder
described above in Embodiment 4. The VOP decoder according to
Embodiment 5 is equipped with a function of specifying a VOP to be decoded
on the basis of: the VOP rate flag indicating whether the object display
speed is fixed or variable; the VOP rate information indicting the object
display speed; externally-set display control information indicating time -
information externally set by a user; and a time code.

Since the VOP decoder according to Embodiment 5 differs, as shown in Fig.
16, from Embodiment 3 only in the configuration and operation of a header
analysis part 1005 corresponding to the header analysis part 151 of the
VOP decoder of the latter, a description will be given in this respect alone.
Fig. 17 is a block diagram illustrating the configuration of the header
analysis part 1005 of the VOP decoder part according this embodiment. In
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decodes and reconstructs only one object. As described above, the decoder
according to Enbodi nent 4 has control neans which is provided wth:
. decoding tine specifying nmeans for specifying the tine when to decode an
obj ect on the basis of the object display information decoded by the
di spl ay speed information decoding neans and the object display speed
I nformation preset in the decoding device; and decodi ng neans for decodi ng
the object at the decoding time specified by the decoding tinme specifying
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part out piesvidee asgnalsﬁn@hfma parhdSyaitarcearaplesinn 9 tke paalyHe wﬁw t he

anal yzed voqrﬁeé‘(m}eaﬂdlglglg%qg 196R. to the VOL header analysis part 1006

when the ﬁggtl )ﬁlec{/‘é theadex(': ggglys?sdﬁacﬁtfz anSSrzes the VO header, the VOP rate
information 58 and the VOP rate flag 1011 contained in the input bit stream,
and outputs the analyzed bit stream to the start code analysis part 51 and,
at the same time, outputs the VOP rate information 58 to the composition
part 210 and the VOP header analysis part 1008 and the VOP rate flag 1010
to the VOP header analysis part 1008.
The GOV header analysis 1007 analyzes the GOV header contained in the
input bit stream, and outputs the analyzed bit stream to the start code
analysis part 51 and, at the same time, outputs the time code 1011
contained in the analyzed GOV header to the VOP header analysis part
1008.
Fig. 18 is a block diagram illustrating the VOP header analysis part 1008 in
detail. Reference numeral 1012 denotes a VOP-to-be-decoded determining
part (1), which has a counter part 1012a and. decision means 1012b.
Reference numeral 1013 denotes a modulo time base analysis part, 1014 a
VOP time increment analysis part, 1015 a VOP-to-be-decoded determining
part (2), and 1016 a VOP-to-be-decoded determining method select part.
Next, the operation of this embodiment will be described. The VOP-to-be-
decoded determining method select part 1016 uses the VOP rate flag 1010
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to the GOV header analysis part 1077 when the anal yzed start code
I ndi cates GOV, and to the VOP header analysis part 1008 when the analyzed
start code indicates VOP. Incidentally, the bit streamis output to the
video signal analysis part 153 after conpletion of the analysis in the VOP
header anal ysis part 1008. Next, the VO header analysis part 52 anal yzes
the VO header, the VOP rate information 58 and the VOP rate flag 1011
contained in the input bit stream and outputs the anal yzed bit streamto
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into the MIbrhgadar anal ysis part 1006 when the VOP start code is detected
in the sta{:tr tcease)anal ysis part 51, and outputs the count val ue .

Based on the count value and the VOP rate information fed thereto from the
counter part 1012a and the time code 1011, the decision means calculates
the absolute time that the VOP candidate for decoding has. For example,
in the case where the count value is 4, the VOP rate information is 2/sec and
the absolute time is OhlOmOsecOmsec, the absolute time that the VOP
candidate for decoding has is calculated to be 0h10m02secOmsec. If the
thus calculated absolute time of the VOP candidate for decoding and the
externally-set display control information 1009 are equal to each other, it is
decided that decoding needs to be done. _

On the other hand, when they are not equal, the absolute time of the next
VOP candidate for decoding is calculated. This is intended to make
comparison between the absolute time of the next VOP candidate for
decoding and the absolute time of the current VOP candidate for decoding
so as to ensure decoding the VOP of the absolute value closer to the
externally-set display control information 1009. The absolute time of the
next VOP candidate for decoding is calculated from the already calculated
absolute time of the current VOP candidate for decoding and the VOP rate
information 58. When this calculated value is smaller or equal to the
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" and the bit streamto the decision means 1012b. Then the deci si on neans

1012b deci des whether the VOP to be decoded needs to be decoded. The
operation- of the decision neans 1012b will be described in respect of
first and second cases where the externally-set display control

I nformati on 1009 is provided as absolute tinme and where the externally-set
di splay control information 1009 is provided as VOP select information.
(First Case) Based on the count value and the VOP rate infornmation fed

thereto f . t i 0, e I sion
means cal éﬂ?ﬁé@? Sﬁg%g%%iﬁ?go%%%g%nt Ego%dge‘ ?: g%gﬁggt e toﬁrﬂédré%gtgi ng
has. For \Zb mepedidate ?‘H’e 5Q@Inghds ctot the degoded,apnd the scurrpnt VPP at e

it nf or {Tﬁt it@%hﬁl'ia%%’a ﬁ)@Cde@B_dingtt ﬁeﬁl@m&?oub@._ t W‘Iﬁaﬂ thd B&I&:ﬁ@ﬁ%ﬁ%ﬁaﬁ@ ’exg&?dsabsm ute
i me tha e candi da or codi ng has al cu e,

oh e acilin Exterpally gt by, Snigeh he et or, 08, Ay it (ke FlVingnai dat o
f or decodinethedsxdmialyebe ehdsennal | y-set di splay control information 1009 are
equal to ther, 1.t J Cj t hat, deeodi ng needs to be done. On the
o? her han?g%nd(egnﬁt%hcél#%?ﬂe§9§j&égﬁ§%e %ﬁéleﬁ?)(i%’lgute time of the next VOP
candi dat e Pecodédhediaxy VQPxandidateddr ddtiding {=not dended the curkent ¥O®par i son

bet ween t e of the next VOP candidate for decoding and the
absol ute {hﬁn@ﬁ%@ tt‘bftﬁ?'er(c:gérﬁ‘rh 't VOP candi date for decodin SO as to ensure

decodi ng tlRecoderther VORofar sbeelate ime wiick dastapsmadl didferenceabétyvesat

di splay ¢ | ' | : \Y/
cangi dgt eﬂﬁlﬁcpgh% g%%ﬁ%:ggﬁgﬁqq -(ggﬁ??g519{0%%&3?{;3%@{9%%&?&?’2? gﬁcli(:h [agbasol ute

tinme of tHesetn theexte W8T dispday gontrekbudprmgation X099 vop rate
i nfornmat i (Becold CMzey this cal cul ated value is smaller or equal to the 24

TH S SHE E | PL .ext | l,y.- set , di | [, i ti
1009, it E%@%ﬁ*?ea”aﬁehgﬁ%@%@?ﬁ%@&ﬁfﬁa@%@ﬁ%gﬁ% 4e'§§ Fbe
decoded, sidd; forcexampdat theORsex dsdi fodetexnmichienthe dlispday dpeedeak \When
h I . . - ' I

hfor mat | e ERaRAHELRIRRRS distl 1P B ERABHINER CPPRIBIERILT L ode the

current \APXbAREG WA atienin taissase yrillihedaseribad. n@&giWMQE thatkther
decodi ng Vorokeldef fitferiacioatindediting the @RBEHHF forf RcodBEPEhE T every

three VOPs. In this instance, the decision means 1012b judges that
decoding needs to be done when the count value fed thereto from the
counter part 1012a can be divided by 3 without a remainder and that
decoding need not be done when the count value from the counter part
1012a is divided by 3 with a remainder 1 or 2.

In either of the first and second cases, when it is judged that the VOP
candidate for decoding must be decoded, the decision means outputs a bit
stream to the modulo time base analysis part 1013, and to the start code
analysis part 51 when it is judged that no decoding is necessary. The
modulo time base analysis part 1013 analyzes the modulo time base, and
outputs a bit stream to the VOP time increment analysis part 1014.

The VOP time increment analysis part 1014 analyzes the VOP time
increment, and outputs a bit stream to the video information header
analysis part 57. The video information header analysis part 57 analyzes
the video information header, and outputs a bit stream to the start code
analysis part 51.

Next, a description will be given of the case where the VOP rate flag 1010
indicates a variable speed. The modulo time base analysis part 1013
analyzes the modulo time base, and outputs a bit stream to the VOP time
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" Decode the VOP of an absolute tine which has a small difference between it

and the externally-set display control information 1009, that is, which is
close to the externally-set display control information 1009. (Second Case)
This is the case where the display speed is controlled at the VOP decoder
side; for exanple, the user is allowed to determ ne the display speed or
desi gnate the optinum di spl ay speed according to CPU resources. Next, the
operation in this case will be described. Let it be assune that the VOP
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out put s ' r - L:Q- ecoded determining part (2) 1015.
Based ona%tggérrl}o u@%rgtt%%eéﬁsa\eégaixgﬁgfzaggsgh the nodul o tine base anal ysis
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determ ni % %IE 15); I, %to ZILSSpggsr}g[ea%oerstﬁehlem&b%g lsij)le’}_ceﬁ); |hr1r§ d%fsirteg%ggoirf aandl date
moment through utilization of the VOP rate flag and the VOP rate--this
allows him to determine whether the VOP concerned needs to be decoded, or
to synthesize a plurality of objects, simply by analyzing only the VOP start
- code contained in the corresponding VOP header information.
Incidentally, when the VOPs contained in the encoded VOP bit stream input
into the VOP decoder are all intra-encoded, the user can specify his desired
VOP in a moment and cause it to be displayed.
As described above, the decoder according to Embodiment 5 is characterized
by control means which controls the image reconstruction by specifying the
display time of the image at each time for decoding on the basis of the
display speed information when the display speed identification information
decoded by the display speed information decoding means indicates a fixed
speed and on the basis of display time information multiplexed for each
image at each time in the case where the display speed identification
information indicates a variable speed.
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for decoding, and based on the generated absolute tine and the externally-
set display control information 1009, determ nes whether the VOP candi date
for decoding needs to be decoded. Wien it is determned that the VOP needs
{o be decoded, a bit streamis output to the video information header
anal ysis part 57, and to the start code analysis part 51 when it is judged
that no decoding is ne cessary. The video infornmation header analysis part
57 analyzes the video infornmation header, and outputs a bit streamto the
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6 differ sinformation "100" in Table 3), and the VOP rate information 58 to the VOP

header analysis part 1018 and the composition part 210 when the analyzed
VOP rate information indicates a particular value (for example, the VOP
rates indicated by VOP rate information "000", "001", "010" and "011" in
Table 3).

Fig. 20 is a diagram depicting the VOP header analysis part 1018 in detail.
Reference numeral 1025 denotes a VOP-to-be-decoded determining method
select part, and 1019 a VOP-to-be-decoded determining part (3), which has a
counter part 1919a, a count value decision part 1019b and decision means
1019¢c. Reference numeral 1020 denotes a time information holding part,
1021 a VOP rate information calculation part, 1022 a VOP rate information
holding part, 1023 a modulo time base analysis part, and 1024 a VOP time
increment analysis part.

Based on the VOP rate flag 1010 and the VOP rate information 58 input
thereinto, the VOP-to-be-decoded determining method select part 1025
selects the destination of the input bit stream. More specifically, when the
VOP rate flag 1010 indicates a fixed speed and the VOP rate information 58
indicates some fixed rate value, the VOP-to-be-decoded determining part (3)
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" from Enbodi rrent 5 only in the configuration and operation of the VO
header anal ysis part 1006 and VOP header analysis part 1008, a description

- will be given in this respect alone. A VOL header analysis part 1017

anal yzes the VOL header, the VOP rate information and the VOP rate flag

contained in the bit streaminput thereinto, and outputs the analyzed bit
streamto the start code analysis part 51 and the VOP rate flag 1010 to a
VOP header analysis part 1018; at the sane tinme, it outputs the VOP rate
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other cases, it outputs the bit stream and the count value to the decision
means 1019c.

The modulo time base analysis part 1023 analyzes the modulo time base
and, when the input count value indicates the first VOP, outputs the modulo
time base to the time information holding part 1020 and to the VOP rate
information calculation part 1021 when the input count value indicates the
second VOP, while at the same time it outputs the bit stream and the count
value to the VOP time increment analysis part 1024.

The VOP time increment analysis part 1024 analyzes the VOP time
increment and, when the input count value indicates the first VOP, outputs
the VOP time increment to the time information holding part 1020 and to
the VOP rate information calculation part 1021 when the input count value
indicates the second VOP, while at the same time it outputs the bit stream
to the video information header analysis part 57. The video information
header analysis part 57 analyzes the video information header, and outputs
the bit stream to the start code analysis part 51.

The time information holding part 1020 holds the modulo time base and the
VOP time increment input thereto. Upon input thereto of the modulo time
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1012 and the parts following it performthe same operations as described
previously in Enbodi nent 5; so, no description will be repeated.
Accordingly, a description will be given bel ow of the case where the VOP
rate flag 1010 indicates a fixed speed and the VOP rate information 58 sone
fixed rate value. The counter part 1019a in the VOP-to-be -decoded
determning part (3) 1019 increnents its count val ue whenever the VOP
start code is detected in the start code analysis part 51 and a bit stream
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modul o ti ﬁ%eg %vsheerlc fie VE)GP I'ailtre%tnfc}{'xanaat?gg 5%h1§ n\égromg_litﬂﬁexed, if only the VOP
rate flag 1010 is multiplexed, it can be judged therefrom that a fixed rate is
indicated, and consequently, such operation as described above can be
carried out.
The VOP rate information holding part 1022 holds the VOP rate
information input thereto, and outputs the VOP rate information to the
composition part 210. The operation of the decision means 1019a will be
described below in connection with first and second cases where the
externally-set display control information 1009 is provided as absolute time

and where the externally-set display control information is provided as the
VOP rate.

(First Case)

Based on the count value fed thereto from the count value decision part
1019b and the VOP rate information provided from the VOP rate
information holding part 1022, the decision means 1019c¢ calculates the
absolute time that the VOP candidate for decoding has. When the thus
calculated absolute time of the VOP candidate for decoding and the

externally-set display control information 1009 are equal to each other, it is
judged that decoding needs to be done.
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increment simlarly for the first VOP, then calculates the VOP rate

I nformati on based on them and outputs the VOP rate information to the VOP
rate information hol ding part 1022. A concrete exanple of the calculation
of the VOP rate information in the VOP rate information calculation part
1021 will be described below in connection with the case where the VOP
time increnment is expressed with a 6-bit accuracy. In the case where the
nodul o tine base for the first VOP is "10", the VOP tine increnent for the
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Decode the VOP of an absolute time which has a small difference between
it and the externally-set display control information 1009, that is, which is
close to the externally-set display control information 1009.

(Second Case)

When the VOP rate derived from the externally-set display control
information 1009 is 2/sec and the VOP rate indicated by the VOP rate
information fed from the VOP rate information holding part 1022 is 4/sec,
the VOP information indicating the number of VOPs from which one VOP is
selected for decoding becomes information that every other VOPs need to be
decoded. In this instance, the decision means 1019¢c judges that the VOP
for which the count value input thereto from the count value decision part
1019b can be divided by 2 without a remainder is to be decoded, and that
the VOP for which the count value from the count value decision part 1019b
is divided by 2 but with a remainder of 1 is not to be decoded.

In both of the first and second cases, when it is decided that the VOP
candidate for decoding needs to be decoded, the bit stream is output to the
modulo time base analysis part 1013, and when it is decided that no
decoding is needed, the input bit stream is output to the start code analysis
part 51. The modulo time base analysis part 1013 analyzes the modulo
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~ On the other hand, when they are not equal, the absolute tine of the next
VOP candi date for decoding is calculated. This is intended to nake

- conparison between the absolute tinme of the next VOP candi date for

‘ decoding and the absolute tinme of the current VOP candi date for decoding
so as to ensure decoding the VOP of the absolute value closer to the

externally-set. display control information 1009. The absolute tinme of the
next VOP candi date for decoding is calculated fromthe already cal cul at ed
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As described above, the decoder according to Embodiment 6 is characterized

by control means which controls image reconstruction by specifying the

display time of the image at each time for decoding on the basis of the

display speed information multiplexed for each image at each time in the

case where the display speed identification information decoded by the

display speed information decoding means indicates a fixed speed and the

fixed speed is a value not represented by the display speed information.

EMBODIMENT 7 | ‘.

Embodiment 7 is directed to another example of the VOP encoder described
previously in Embodiment 1. The VOP encoder of Embodiment 7 has a
function of adding, for each VOL, the time code that defines the absolute
display time of each VOP contained in the VOL concerned.

The time code mentioned herein is time information disclosed in IEC
standard publication 461 for "time and control codes for video tape
recorders”, which is information that defines the display time of an image at
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30 . TH'S SHEET HAS BEEN REPLACED tinme base, and outputs the bit streamto
the VOP tinme increnment analysis part 1014; the VOP tinme increnent analysis
part 1014 anal yzes the VOP tinme increnent, and outputs the bit streamto
the video information header analysis part 57; and the video information
header analysis part 57 analyzes the video information header, and outputs
the bit streamto the start code analysis part 51. As descri bed above,
according to Enbodi nent 6, since the bit streamwith the encoded VOP rate

flag and o4eR tiMe forthiRigal indRiries pibthid Rh SF8MOM MPEhszQld!@WP jand since
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char act erfige 21 By & dHesko dipgeam lstratiag ithe| eonfiguyatioacehdheubeadsr by

speci fyi nﬁuﬂﬁiﬁle_:@'ﬁ? Plagd of ithe WOPtdieolER$areaceRding tEEMBoAABEREIITNGF On the
basis of the displa

. d f [ | t df h t h
Croe i 1 Presedl inte BTy har oepBenl W o da Bebodmertng: o -
decoded bFig Hearednapked witietht saxhoreference ftemedalknaiatis Iattirahdnoa fi xed

Thror mt | SR FRLRRTEBRABER, 101 0L (ot ed (o anot her exanple of
the VOP eNestidhedmeratipadf thiombodiment wiltidmidesmriberl. e Viﬂisteaa:mde[] ?f
o T 1 Vo 5 el o e VORI 1
concer ned™UHBleXIRg PaKyE I Utoree the VOl header multiplesinamash 2di heosed in
| EC VOL header multiplexing part 2 multiplexes on the input bit stream the

VOL header information and a time code 18 forming the basis for time

management, and outputs the bit stream to the GOV header multiplexing

selection part 3.

The GOV header multiplexing selection part 3 determines the destination of

the input bit stream from the VOL header multiplexing part 2 on the basis

of the GOV multiplexing information 6 indicating whether to perform the

multiplexing of the GOV header. When the GOV multiplexing information

6 indicates that no multiplexing of the GOV header is performed, the bit

stream is output to the VOP header multiplexing part 5, whereas when the

GOV multiplexing information 6 indicates that the multiplexing of the GOV

header is performed, the bit stream is output to the GOV header

multiplexing part 4. In this instance, the GOV header multiplexing part 4

multiplexes the GOV header information on the bit stream fed from the

GOV header multiplexing selection part 3, and outputs the bit stream to the

VOP header multiplexing part 5.

The VOP header multiplexing part 5 multiplexes the VOP start code, the

time management information header and the video information header

onto the input bit stream, and outputs it to the video signal multiplexing

part 126 (see Fig. 3).
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standard publication 461 for "tine and control codes for video tape
recorders”, which is information that defines the display tine of an i mge
- at 31 TH'S SHEET HAS BEEN REPLACED each tine form ng a noving picture (a
frame in MPEG 2 and a VOP in MPEG 4) with an accuracy of
hour/ m nut e/ second. For exanple, in the case of performng video editing
on a frane-by-frane basis by commercial video editor, the addition of this
information to each frame nakes it p055|ble to access a desired frane
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of the time is independent of the VOP rate information, and even when the

VOP rate information is not encoded, the same effects as mentioned above

are obtainable.

As described above, the image encoding device of Embodiment 7 which
encodes images on the object-by-object basis is provided with absolute time
multiplexing means by which information representing the absolute time of

each object is multiplexed onto an encoded image signal.

EMBODIMENT 8

Embodiment 8 will be described in connection with a System which a
plurality of VOP decoders each of which decodes and outputs a time code
from the VOL header in the encoded bit stream and synthesizes a plurality
of decoded objects into an image.

A description will be given first of the configuration and operation of the
VOP decoder in Embodiment 8. The internal configuration of the VOP
decoder in Embodiment 8 is depicted in Fig. 23. Since this decoder differs
from the VOP decoder of Embodiment 2 only in the configuration and
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The VOP header multiplexing part 5 nmultiplexes the VOP start code, the

ti me managenent information header and the video information header onto
the input bit stream and outputs it to the video signal nmultiplexing part
126 (see Fig. 3). 32 Incidentally, the operations of the video signal

mul tiplexing part 126 and the parts followng it are the same as descri bed
above. As descri bed above, according to Enbodinent 7, since the tinme code
is multiplexed onto the VOL header which is always encoded in MPEG 4, it

I's possi Ql!aéi'attﬂ)nf&f zﬂl@a@ért aﬁél&@ﬁrﬂé’i‘@ 39, Q.Et':fegbflﬁtﬁ)g%ﬂf 6@‘%‘5&’{%‘16 %lloev fj ctorial

mage osed of jecis on t code
:\/br gover rﬁ)l? ResRRet 'ﬁb%i"?%&?ﬁ M&St@rﬁﬁpgéa@&ﬁmﬁ@ﬂw@ﬁd%d bi t
s'élrteam aaﬁ@rbdi;p@tting ﬂﬁ@gmmetﬂlm ?Oigme@l al object- b% obj ect \ellddeo
edi tor n ar ime.of o ree e access
random y gfg %?11 ’i‘f‘égs Bﬁ‘hlﬁ& ’é‘?lfcé?eﬁguﬁ’f"a E}P%g?%‘;‘%"@%ﬁl”&@mﬂml
11 mage Eyglﬂné&gs 24l n'efei'entealziqnéenﬁfil 368 tdféﬁot\’;mcad‘éﬁlpﬂaeﬁﬂg@@ﬂﬂfélsr aﬁ%s been
escri be code r _ea t he, engoder al’s
confi gur eE}‘? oﬁggtd {”ﬂ angrf%s P55k ﬁn?ﬁ?ﬁ’&?? gﬁéf%ﬁrteﬁﬁ a“i*éﬁi d be
i mpl ement srpudyermodhd &VOPobifti sjoeeati 1H0. aé[‘lsdmtmt|codE|a;1a1?s’1S|pam/rmnbuté1e ti (rjre
code 18 d oﬁﬁfeo f V t Jinto and -
mul ti pl ex@{dé Eitn&r% ¢ VO e ?{1 %ifgéllytrs] Jﬁ%ﬂﬁ%g@br}: ﬁ@?h&@g Stﬁ%odl ment
7 has beeepdfe%iwast@a M@, iimt)rm V@ h@a c«'@@ﬁlﬁglsdiarttaﬁ)@ Wlm’nrtheeanaij’mdrat i on,
but it iss@arf®olerindicates!"VaBL! battht gow h@h&éﬁéhﬁﬂym@fpa&f‘%@ Wien' the

d dent oP t f nthe VOP rate
| of ot | Bezed dfash rodh apdicates GRRG et ttte SOHbARIOnRRIBIRBATIHS
%t alh nabl Wheﬁsthdeﬂmlyi':aﬁsiahbv@ie itxmcabtaa@mlencmid@tdﬁyl @pomé%xﬁgmmx{rent 7

[ | es. on t t ect rovi de
ablsgl ute &9%}9 %{lﬁg}sp]lne%e 86@% eﬁf'y@rw?jﬁ F??Sngfq hﬁ #E‘iﬂlﬂslﬁﬁﬁwﬂﬁ t he
absol ute therefrom tebhvidsosignalsamalysisgeakdd3ont o an encoded |nage si gnal .
EVMBODI VE ﬁ?bg n stem
which a I\F[l):Pgra It %MogfLar é/‘&%ygiecgﬁlqrgggz%#ﬁgdtv}\}ﬁnvﬁq{(}g%%égﬂg ]?1 a¥s atinme
code froRWebiictreamdand guiptsctheaaalysed kitrstaeamntp §bmsﬁasﬁ 2@@9 a
plurali tYaanysﬂﬁ?Qﬂledlobﬂ%t VOINtheadsr |a'iﬁgﬁs1s Qsa@@&ﬂfﬂ RhhBzedithe VYOI ven

first of ngdecropn to'nolql ned inpat g}tl sotgeam an% outputs the analyzed bit
stream to the start code analysis part 51. In this case, the time code 64
contained in the VOL header information is decoded and output. The GOV
header analysis part 54 analyzes the GOV header information in the input
bit stream, and outputs the analyzed bit stream to the start code analysis
part 51. The VOP header analysis part 55 analyzes the VOP header
information in the input bit stream, and outputs the analyzed bit stream via
the start code analysis 51 to the video signal analysis part 153.
With the VOP decoder of the above configuration and operation, it is
possible to output, for each VOL, the absolute display time of each VOP
contained therein. In Fig. 25 there is depicted a system which uses this
information to synthesize a plurality of objects.
In Fig. 25, reference numeral 400 denotes an encoded VOP bit stream a, 401
an encoded VOP bit stream b, 402 an encoded bit stream c¢, 403 a VOP
decoder part for decoding the encoded VOP bit stream a400, 403b a VOP
decoder part for decoding the encoded VOP bit stream b401, 403¢c a VOP
decoder'part for decoding the encoded VOP bit stream ¢402, 404 a decoded
object image ¢, 405 a decoded object image b, 406 a decoded object image c,
407 a time code a, 408 a time code b, 409 a time code ¢, 410 a composition
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VOP decoder in Enbodiment 8. The internal configuration of the VOP decoder
in Enbodinent 8 is depicted in Fig. 23. Since this decoder differs from
» the VOP decoder of Enbodinent 2 only in the configuration and 33 TH' S SHEET
HAS BEEN REPLACED operation of a header analysis part 302, a description
will be given belowin this respect alone. The header analysis part 302
has a function of decoding and outputting the tinme code in the VOL header.
Fig. 24 illustrates the internal configuration of the header analysis part

302. In Fig. ,411€. S al . \YA i S part.
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depi cted & As¥ERRMIMY GTIOUDSist dicded REANIBGHRANJR o?yﬂfehﬁr?étz‘@g@ H&Lea' ity of
obj ect s. én Fi 8 25, .reference nurrergl 400 denotes _an encoded VOP DIt
stream a, objec 1mage a404, where :00: represents

(hour):(minute):(second).

*Assume that 01:00:10 is decoded as the time code of the first VOP of the
decoded object image b405.

* Assume that 01:01:00 is decoded as the time code of the first VOP of the
decoded object image c406.

Assuming that the time code of the first image frame of the decoded image
411 defined in the composition part 410 is 01:00:00, the decoded object
image a404 is mapped into the first frame of the decoded image 411, the
decoded object image b405 is mapped 10 seconds after the first frame of the
decoded image 411, and the decoded object image ¢406 is mapped one
minute after the first frame of the decoded image 411; thus, an object of
displaying the decoded objects can be performed. By this, it is possible to
display a pictorial image with a plurality of video objects synthesized in the
image frames in correspondence to the reference absolute times.

As described above, by using the VOP decoder which decodes the encoded
bit stream having the time code encoded in the GOV layer, a system which
synthesizes a plurality of object into a reconstructed image can be
implemented with a simple structure.
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an encoded VOP bit streamb, 402 an encoded bit streamc, 403 a VOP
decoder part for decoding the encoded VOP bit stream a400, 403b a VOP
decoder part for decoding the encoded VOP bit stream b401, 403c a VOP
decoder part for decoding the encoded VOP bit stream c402, 404 a decoded
obj ect image c, 405 a decoded object inmage b, 406 a decoded object inage c,
407 a tinme code a, 408 a tinme code b, 409 a tinme code ¢, 410 a conposition
34 part, and 411 a decoded i mge. Wat is intended to nean by the decoded
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reconstructing the image processed on the object-by-object basis through
utilization of the information indicating the absolute time analyzed by the
absolute time analysis means.

EMBODIMENT 9

Embodiment 9 will be described in connection with an improved modulo
time base encoding method and a VOP encoder therefor which are used to
represent the modulo time base (corresponding to first time information)
and the VOP time increment (corresponding to second time information)
which are now used in MPEG-4.

A description will be given first of the method for representing the modulo
time base 20 in MPEG-4. _

As described previously in Embodiment 1, the value of the modulo time base
is information that indicates what number of seconds will pass until the
VOP concerned is displayed after a certain reference time as shown in Fig. 5,
and the information expresses the number of seconds in terms of the
number of bits of the value "1." The end of the data is clearly indicated by

| T11IS SHEET HAS BEEN
36 - : RUEPLACED



di spl ayi ng the decoded objects can be perfornmed. By this, it is possible to
display a pictorial image with a plurality of video objects synthesized in
the inmage frames in correspondence to the reference absolute tinmes. As
descri bed above, by using the VOP decoder which decodes the encoded bit
. stream having the tinme code encoded in the GOV | ayer, a system which
synthesizes a plurality of object into a reconstructed i mage can be
i npl emented with a sinple structure. 35 The tine code may al so be encoded
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Next, the operation of this embodiment will be described. The bit stream
with the VO header information multiplexed thereon in the VO header
multiplexing part 1 is input into the VOL header multiplexing part 2. The
VOL header multiplexing part 2 multiplexes the VOL header information
onto the input bit stream, and outputs the multiplexed bit stream to the
GOV header multiplexing selection part 3.

The GOV header multiplexing selection part 3 determines the destination of
the bit stream from the VOL header multiplexing part 2 on the basis of the
GOV multiplexing information 6 indicating whether to perform
multiplexing of the GOV header. When the GOV multiplexing information
6 indicates that no multiplexing of the GOV header is performed, the bit
stream is output to the VOP header multiplexing part 5, whereas when the
GOV multiplexing information 6 indicates that the multiplexing of the GOV
header is performed, the bit stream is output to the GOV multiplexing part
4. In this case, the GOV header multiplexing part 4 multiplexes the GOV
header information onto the bit stream from the GOV header multiplexing
selection part 3, and outputs the multiplexed bit stream to the VOP header
multiplexing part 5.




time base 20 in MPEG 4. As described previously in Enbodinent 1, the val ue
of the nodulo tinme base is information that indicates what nunber of
seconds will pass until the VOP concerned is displayed after a certain.
reference tinme as showmn in Fig. 5 and the information expresses the
nunber of seconds in ternms of the nunber of bits of the value "L" The end
of the data is clearly indicated by TH SS SHEET HAS BEEN REPLACED addi ng
the value "0." That is, when the display is provided after 5 seconds, the

i nf ti I tinme
:jgegr ggt | c aﬁ?%?;gﬁag émﬁult%u}%\%gﬁ& ggr % i on O?‘;e%ﬁ@r 2 Iﬁegﬁlﬁe base

i ncr easesPantf 50f) manlfiplages)the SHOP WPEGCﬂd@@m@nébetmurteblér%n@mt |arm1 by the
tinme COdeoﬁtliﬁfts 'tﬁe erhIthﬂbﬁé@%P Bfl‘éaiﬁ"%o Y ﬂlgﬁgﬁf tmﬁé’eba&é rﬁg&l&i

header is der need. not a enc MPEG- 4

e
prescri pt?%s hatT:h@ bﬂ'helteégF %Plf’lélé‘lmi%d?altthé vdpuéh%f time
base becommdtiplexpeg part500edaiparesiths dit E@lg@\bmﬁ@dﬂfod&w@ﬁﬁé bas@rﬂﬂpd' ment

of the ol & PreReag D86t uAROR, Bl ithen i BuTBpefly B1RS mafulo® ¢

conf i gur atimenbased2®jrelomgenthah the lthréémdidalvalnd , tthp Ineod ulg tgmvetba:lséltzwis t he VOP
d d t

2lone. F ]%?9%“%1 Al By BSRUGBI AT HrBRol ORHRGS il s B

nul ti pl exlengtlhaf the mmadule HEmsobaseebecomesf shonsepthaw the |th\re$holdrvalﬁe,f er ence

nuneral 5P0q tﬁ@“ﬁ%&ﬁl@tﬁ‘ﬁ? (y?ﬂ%@dﬂ &FHE&H R ?éﬁ%s&ﬁirﬁg ’oétl xﬁn? BP

cal cul ati ncil part ase ase 22

an i nf or nEYPEA2EPR bl'? %%’I Wh%q}}@ddcﬁtéﬁéhﬁ sbefaﬂepewmaaw aBERNte t'I?hﬁe base
mul ti pl exinferatibn bihegt indifeting ¢hatdhof- @be&h béum e ro‘Mdéd E@ a

d b The bit ormation ti
tﬁzfégnefj‘ﬂ“’@ﬁg R}Bnhglégg%meﬁm?ﬁsﬁﬁg% %‘ B:a;e[peft:cg)upﬁ | m%%T ?Fég\?é_&eheader
mul ti pl exhngbeardf kits, Treas ¥Gramakhld it fehgthptieat eug)masés thenshiftpbpasts t he
VOL headeéoyrgfwmhkﬁlgle Mgghtéagg\/nput bit stream and outputs the

mul ti pl exe It streamto header rrultlpIeX|mgtelect|on part 3.
ati

The GOV hAgaaerete pXampds phtheseneratiopringdetbitlengthcal pneoattdOiwidk i on of
the bit spg Qﬁ@blflb@dnﬁequmm%ﬂﬁraﬁw&shﬂ EXbRtoREV bl Q?% theq basiye of the

rm mul t1plexing

of "t he GORORBIHERS Wih 2pria St TIILIGY 6 shafirmpentaiipis two and the

shifted modulo time base 21 is "10." If expressed by a fixed-length two bits,
the information bit 22 indicating the shift-repeat count is "10."

The modulo time base multiplexing part 501 in the VOP header
multiplexing part 500 multiplexes onto the bit stream from the VOP start
code multiplexing part 8 the shifted modulo time base 21 and the
information bit 22 indicating the shift-repeat count, and outputs the
multiplexed bit stream to the VOP time increment multiplexing part 10.
The VOP time increment multiplexing part 10 multiplexes the VOP time
increment onto the bit stream from the modulo time base multiplexing part
10, and outputs the multiplexed bit stream to the video information header
multiplexing part 11. The video information header multiplexing part 11
multiplexes the video information header onto the bit stream from the VOP
time increment multiplexing part 10, and outputs the multiplexed bit
stream to the video signal multiplexing part 26.

As described above, according to Embodiment 9, the modulo time base is
expressed by two kinds of information bits (the shifted modulo time base
and the information bit indicating the shift-repeat count), and these two
kinds of information bits are multiplexed instead of multiplexing the
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6 indicates that no nultiplexing of the GOV header is perfornmed, the bit
streamis output to the VOP header nultiplexing part 5, whereas when the
GOV multiplexing information 6 indicates that the nultiplexing of the GOV
header is perforned, the bit streamis output to the GOV multiplexing part
4. In this case, the GOV header nultiplexing part 4 nultiplexes the GOV
header information onto the bit streamfromthe GOV. header nultipl exing
selection part 3, and outputs the nultiplexed bit streamto the VOP header
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streamto the VOP tine increme exi ng part time
increment nultiplexing part 10 nultiplexes the VOP tinme increment onto the
bit streaEMBODIMENTUOI 0 time base nultipl exi ng part

Embodiment 10 is directed to a VOP decoder which decodes the modulo
time base information multiplexed onto the encoded bit stream in the
modulo time base multiplexing part described above in Embodiment 9 and
uses the decoded information and the VOP time increment to define the
display time of each VOP.

Since Embodiment 10 differs from the VOP decoders described so far only
in the configuration and operation of the header analysis part 151, a
description will be given in this respect alone.

Fig. 29 illustrates the internal configuration of the header analysis part 151
in Embodiment 10 of the present invention. Reference numeral 502
denotes a VOP header analysis part, 65 a modulo time base analysis part,
66 a VOP time increment analysis part, 67 a modulo time base calculation
part, 69 a shifted modulo time base, and 70 an information bit indicating a
shift-repeat count. |

Next, the operation of this embodiment will be described. The start code
analysis part 51 analyzes the start code contained in an encoded bit stream
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10, and outputs the nultiplexed bit streamto the video infornmation header
mul tiplexing part 11. The video information header nultiplexing part 11
mul ti pl exes the video informati on header onto the bit streamfromthe VOP
tinme increnment nmultiplexing part 10, and outputs the multiplexed bit
streamto the video signal nultiplexing part 26. As descri bed above,
according to Enbodinent 9, the nodulo tine base is expressed by two kinds
of information bits (the shifted nodulo tinme base and the information bit
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far only %g@a’ﬁhe cgr&ﬁl guration and operation of the hea er anal ysis part

151, a d BtRh be given in this respect alone.
The modulo time base calculation part 67 calculates the modulo time base

from the shifted modulo time base 69 and the information bit 70 indicating
the shift-repeat count, and outputs it to the composition part 210. More
specifically, the value of the modulo time base is restored by reversing the
procedure described previously with reference to Embodiment 9. In the
case where a preset positive threshold value (The decoder side also required
to set exactly the same value as the threshold value described in respect of
- the encoder of Embodiment 9.) and the shifted modulo time base 69 is "10"
and the information bit 70 indicating the shift-repeat count is "10,"
"1111111110" with "11111111" added to the high-order bit of "10" is the
restored value of the modulo time base. The thus obtained restored value
of the modulo time base is used to define the display time of the VOP
concerned, togethef with the VOP time increment information.
The VOP time increment analysis part 66 analyzes the VOP time increment
contained in the bit stream fed from the modulo time base analysis part 65,
and outputs the analyzed bit stream to the video information header
analysis part 57. The video information header analysis part 57 analyzes
the video information header contained in the bit stream fed from the VOP
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Fig. 29 illustrates the internal configuration of the header analysis part
151 in Enbodinment 10 of the present invention. Reference nuneral 502
denotes a VOP header analysis part, 65 a nodulo tine base anal ysis part,

66 a VOP time increnent analysis part, 67 a nodulo tinme base cal cul ation
part, 69 a shifted nodulo tine base, and 70 an information bit indicating a
shift-repeat count. Next, the operation of this enbodinent will be

descri bed. The start code analysis part 51 anal yzes the start code
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encoding means expresses the first time information by conversion into a bit
length, and when the bit length of the decodes, as encoded data of the first
time information, a bit string derived from the bit-shift repeat count and the
repeated bit shift and decodes the first time information by adding the bit
string with code of a length of the predetermined set value by the bit-shift
repeat count, and the decoding and synthesizing means synthesizes the
decoded image signal on the basis of the first and second time 1nformat10n
decoded by the time information decoding means.

EMBODIMENT 11

Embodiment 11 will be described in connection with another improved
modulo time base encoding method and a VOP encoder therefor which are
used to represent the modulo time base and the VOP time increment which
are now used in MPEG-4.

Since Embodiment 11 differs from the VOP encoders described so far only in
the configuration and operation of the header multiplexing part 124, a
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£111211212110" with "11111111" added to the high-order bit of "10" is the
restored val ue of the nodulo tine base. The thus obtained restored val ue
of the nodulo tinme base is used to define the display tine of the VOP
concerned, together with the VOP tine increnent information. The VOP tine
I ncrement anal ysis part 66 anal yzes the VOP tine increnment contained in
the bit streamfed fromthe nodulo tinme base analysis part 65, and outputs
the anal yzed bit streamto the video information header analysis part 57.
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base 26 based on the number of bits "1" contained in the calculated

difference bit string, and outputs it to the difference modulo time base

multiplexing part 25.

Now, a concrete example of the generation of the difference modulo time

base will be described.

In the case where the modulo time base of the immediately previously

encoded VOP is "11110" (decimal numeral: 30) and the modulo time base of

the VOP to be encoded is "111110" (decimal numeral: 62), the difference bit

string becomes "100000" (decimal numeral: 32). Then, the number of bits

"1" contained in the thus calculated difference bit string "100000" is one.

In the case of calculating the difference modulo time base by such a

conversion table as Table 2, the difference modulo time base corresponding

to one bit "1" is "10," and consequently, "10" is output as the difference

modulo time base. Table 2 is an example of the conversion table, and other

conversion tables may also be defined. _

Also it is possible to obtain the difference modulo time base simply by
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decoded by the tinme information decodi ng neans. EMBODI MENT 11 Enbodi ment 11
w Il be described in connection with another inproved nodulo tinme base
encodi ng method and a VOP encoder therefor which are used to represent the
fodul o tine base and the VOP tine increnent which are now used in MPEG 4.
Si nce Enbodi ment 11 differs fromthe VOP encoders described so far only in
the configuration and operation of the header nmultiplexing part 124, a 41

description will be given in this respect alone. Fi g 30 illustrates the
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As described above, the encoder according to Embodiment 11 is adapted to

express the modulo time base as the difference modulo time base and

multiplex the difference modulo time base instead of encoding the modulo

time base in the form presently prescribed in MPEG-4; hence, the amount of

information generated can be made smaller than in the case of using the

method prescribed in MPEG-4.

As described above, the image encoding device of Embodiment 11 which

- encodes images on the object-by-object basis is provided with time

information encoding means which encodes, as information defining the

display time of an image at each time on the object-by-object basis, first

time information defining the time interval between the reference time and

the display time and second information defining the display time with a

higher accuracy than by the first time information and the image

corresponding to each time; the time information encoding means has first

time information holding means for holding the first time information

encoded for the image at the immediately preceding time, and calculates a

bit string of the difference between the first time information of the image

to be encoded and the first time information of the image at the immediate

preceding time provided from the first time information holding means, and

encodes the difference bit string as the first time information of the image to
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fhe VOP to be encoded is "111110" (decimal nuneral: 62), the difference bit
string becones "100000" (decimal nuneral: 32). Then, the nunber of bits

"1" contained in the thus calculated difference bit string "100000" is one.
In the case of calculating the difference nodulo tinme base by such a
conversion table as Table 2, the difference nodulo tinme base correspondi ng
to one bit "1" is "10," and consequently, "10" is output as the difference
nodul o tine base. Table 2 is an exanple of the conversion table, and other
conver si o, LA %pqa g may also be defined. Also it is possible to obtain the

di fference O tinme base sinply by 42 naking a conparison of bit |engths
al one. For exanple, in the above exanple the bit length of the nodulo tine
base of tRRMBOMNIENG ¥y2 previously encoded VOP is 5 and the bit |ength of
the nmodulo tinme base of the VOP to be encoded is 6; therefore, a value of °
1 is obtained as the difference. By using this value as a substitute for

the "nunbEmRiRichs 1215 dieEBiPEVOP dbb@d&l&ﬁﬁh%@f?oég%héga ngf tHp Tabl e

2, the diff nce nodul o e can pressed rence nodul o
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VOP headeEm 1lmiept diangl pmst th@Oﬂasmneldj modnbstittecbadePyalueeto defirentig  ont o

the bit Pﬁﬁm Ef‘eﬂotféa%p‘ di fference nodulo tinme base nmultipl exing part
ts tip

25, and xed bit streamto the video i nformati on header

nul ti pl ex$H§3€ mbodiment ]éeét,ffeirééhombﬁtfe VQPg deserihrg sadeoratilyignt the
Embodi rrenéorﬁilguramﬁaﬁ&@ﬂepatw BF RS HoAler Al il | Rt HB3€ adFedchiptiby f €r ence

rmdulotlmﬁlé ase and é&%‘g he difference nodul o tine base | nstead of
encodi ng VHe PREARDHID P}PIﬁé’e qlﬂnq ‘he form presently prescribed in MPEG 4;

hence, thE1galmuﬂhsufates theointatnarcopdipriratiod of éhe beadedanslyaid partt 1N in the
e oL U bl o 0 ke o oS
obj ect - bydemyjtesta Bé@PsM%dep‘r evalsis wart 71 ne diffefercratiodulertimdi bgsereans
whi ch encgﬂgﬁsmaﬁawfm rmtnh&['uﬁe{l sk fg'ene%aawafe Pz of VAP fRge at
each ti neln%gexg1ggt Oar{:ﬁ%lé gart 7?1(:; mocslufo time base holding part, and 75 a
difference modulo time base.
The difference modulo time base analysis part 71 in the VOP header
analysis part 504 analyzes the difference modulo time base 75 contained in
a bit stream fed from the start code analysis part 51, and outputs the
analyzed difference modulo time base 75 to the modulo time base
generating part 72 and the analyzed bit stream to the VOP time increment
analysis part 73.
The modulo time base generating part 72 in the VOP header analysis part
504 calculates the number of bits "1" contained in the bit string of the
difference between the modulo time base of the immediately previously
analyzed VOP and the modulo time base of the VOP to be analyzed, from
the analyzed difference modulo time base 75 on the basis of the conversion
table depicted as Table 3, then generates a modulo time base from the
calculated number of bits "1" and the modulo time base of the immediately
previously analyzed VOP available from the modulo time base holding part
74, and outputs the thus generated modulo time base to the modulo time
base holding part 74. |

A concrete example of the generation of the modulo time base will be
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time information defining the tinme interval between the reference tine and
the display tine and second information defining the display tine with a
hi gher accuracy than by the first time information and the inmge _
corresponding to each tinme; the tine informati on encodi ng neans has first
time information hol ding means for holding the first tinme information
encoded for the inmage at the imrediately preceding tine, and cal cul ates a
bit string of the difference between the first tine information of the

i mge t ojderpeaodadsantt the fid ﬁé ]%ﬁg& qlﬁgpet[r@t#lg{iup tl&lﬂ ' ma?ﬁe,. n the

d 0. tie Bpse, hol di
At B heSoRl e b asr g v ety oo iontly s beline ot | o
of the lnmenioqu‘]!@ thRe aneedest difVBEW MENTT 119, 'E”BNhBPd&fse daflcﬂ]a“cﬁ%eed to a

VOP d d h t. the, nodul o t|.ne base VOP
voncor modTPrthe S ERSIOP dRblachav e ToblS § Ehe eanhekd kit | Tccmasined
rm: ti p: exied tleathit tsglgngn@m@% dgﬂbreaiceemweant ﬂge ﬂé(%ﬁl%iﬁﬂf@bﬁf@é“ﬂfoth}fe' me base

t t escri bed, a odi
Tost of oo TOdsRR AR ARy BRalRa fob and Themogids fisge brsmobihectOR vor
Si nce Enbtodberemtaly2d]iit fler]sxdvgmrthhtle:hh/giﬁsmdéﬁ@f Itﬁ&d "E'Dcéﬂﬂ’aiﬁ@dl }igl thet het

f e Sis p a r| ption
ST Do iR AR REFEHh Wppb BB R e AR vPRula tiRfe bisd 1
confi gur a)ﬁl%w ofThexe Om@duéf'l’éma@@dstqoﬁm st s1gmﬁEanh1t)H1trﬁrtheJﬁodﬁllot he

t o e ysi's

et 71 ‘2“‘?”‘”‘%? (LIREDTLE Bhe iiBliplely HhoviRON BRaRA(EORACTLANTLY S 0
base gene& PI&J time (baseg corveraion; falle minta blﬁa2>ﬂ§|%n@qampl¢4 agdnodul o

ti e baseothek gbﬁgeﬂs@dﬂ t?)lﬂﬁd &y i’alsdj!;é Hegﬁag %n:agdéé@ {?&?ﬁgﬁaﬁd wﬁlel . s
par t 504 Sty RRcRg BEd 8 gt lelinftis disbiay demeaphéhe  OPh. bi 1
st r eam f exbnicermed, tegathar withdhe AHQP tahs ipakindit, 1n£dIdn&lﬂ6ﬂ9Ut S t[lle anglr%/zsg
and the afEtntet, M PRRGYED MO bR RoR o] T b SRS ot e
The modul & Fﬁ?ﬁﬁcebbg'é"@@héhat m@glubart:mé Zbase oﬁehé/(mlmedmdyapaéwmuslypart
504 cal cudad198ed VOPUHEEhO mdU IS tidhe 1508 (IRIVOD rtg'%ebdﬁal§%d'n91a9rf the

also be a bit stream encoded as the "difference value between the bit length

of the modulo time base of the immediately previously analyzed VOP and

the bit length of the modulo time base of the VOP to be analyzed," and in

this case the interpretation of such a conversion table as Table 2 needs only

to be changed.

The modulo time base holding part 74 in the VOP header analysis part 504

holds the modulo time base of the immediately previously analyzed VOP,

and after modulo time base of the immediately preceding encoded VOP is

output therefrom, the modulo time base of the VOP to be encoded is input

into the modulo time base holding part.

The VOP time increment analysis part 73 in the VOP header analysis part

504 analyzed the VOP time increment contained in the bit stream fed from

the difference modulo time base analysis part 71, and outputs the analyzed

bit stream to the video information header analysis part 57.

As described above, the decoder of Embodiment 12 is adapted to calculate

the modulo time base from the difference time modulo base with a small

amount of information; hence it is possible to analyze the bit stream

described previously in Embodiment 8 which has a smaller amount of

information generated than that by the encoded representation prescribed
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di fference between the nodulo tinme base of the i medi ately previously

anal yzed VOP and the nodulo tine base of the VOP to be analyzed, from the
anal yzed difference nodulo tinme base 75 on the basis of the conversion
tabl e depicted as Table 3, then generates a nodulo tine base fromthe
cal cul ated nunber of bits 'T' and the nodulo tinme base of the imediately
previously anal yzed VOP avail able fromthe nodul o ti ne base hol di ng part
74, and outputs the thus generated nodulo tine base to the nodulo tine
base hol dj,ng Pﬁﬁ% ty 74. A concrete exanple of the generation of the nodul o
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EMBODIMENT 13

While in Embodiments 1 through 12 there have been described above that
the image encoding device multiplexes the display speed information onto
the encoded image signal and that the image encoding device multiplexes
the absolute time information onto the encoded image signal, it is also
possible to implement an image encoding device which multiplexes both the
display speed information and the absolute time information onto the
~ encoded image signal.

This can be done by a parallel or series arrangement of display speed
information multiplexing means and absolute time information
multiplexing means in the respective image encoding device described in
each of Embodiments 1 to 12.

The same goes for the image decoding device side. To put it simply, there
have been described above in Embodiments 1 through 12 that the image
decoding device decodes the display speed information and uses this
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into the nodulo tine base holding part. The VOP tine increnent analysis
part 73 in the VOP header analysis part 504 analyzed the VOP tine

i ncrement contained in the bit streamfed from the difference nodulo tine
Pase analysis part 71, and outputs the analyzed bit streamto the video

I nformati on header analysis part 57. As descri bed above, the decoder of
Enbodi nent 12 is adapted to calculate the nodulo tinme base fromthe
difference tinme nodul o base with a snall anount of information; hence it
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t he decodperformee nsoxgrahoathly hadhmastesacursitedy.f i r st and second time

i nformati on decoded by the tinme information decodi ng neans. EMBODI MENT 13
VWhile in Enbodi nents 1 through 12 there have been descri bed above that the

i mage encBYBQIMMENT kil ti pl exes the display speed information onto the
encoded i mage signal and that the inmage encoding device multiplexes the

absol ute Lj i nformat.i on ontq the, encoded j mage si gnal s also
Whr}?e {n Eﬂmbocilments 1 &rough 13 there havegbeen %escrlbe({ ai:;ove that

the image encoding device encodes and multiplexes the display speed
information on the encoded image signal and that the image encoding
device multiplexes the first time information, the second time information
and the image, it is also possible to implement an image encoding device
which encodes and multiplexes the display speed information, the first time
information, the second time information and the image.
This can be done by a parallel or series arrangement of the display speed
information multiplexing means and the first and second time information
and image multiplexing means in the respective image encoding device
described in each of Embodiments 1 to 13.
The same goes for the image decoding device side. To put it briefly, there
have been described above in Embodiments 1 through 13 that the image
decoding device decodes the display speed information and, based on the
decoded display speed information, reconstructs images processed for each
object and that the image decoding device decodes the first time information,
the second time information and the image and, based on the decoded first
- time information, second time information and image, reconstructs the
1image; however, it is also possible to implement an image decoding device
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possible to inplenent an i mage encodi ng devi ce which nultipl exes both the

di spl ay speed information and the absolute tine information onto the

encoded i mage signal. This can be done by a parallel or series arrangenent

of display speed information multiplexing neans and absol ute tine

information nultiplexing nmeans in the respective i mage encodi ng device

described in each of Enbodinents 1 to 12. The sane goes for the inmage

decodi ng device side. To put it sinply, there have been described above in

Enbodi nen 1 through 12 th the. i egodi n evikce decode he
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decodi ng t. Wth the above configuration, the inmage restoration and

synt hesi s Can be perfornmed nore snoothly and nore accurately. EMBODI MENT
14 While in Enbodinents 1 through 13 there have been descri bed above that

the | mygeEMBODHIMENGVige encodes and nul tipl exes the display speed
i nformati on on the encoded i mage signal and that the inmage encodi ng device

mul tiplexes the first time information, the second tinme information and
t he i mageWhile irs Exbselipnass il throaghnpt eh@rthare beagdeshshsll Abovtewhiate Whi ch
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mul ti pl exing ans 1n e respective 1 fmageée encodi ng devi ce
image, it is also possible implement an image encoding device which
encodes and multiplexes the absolute time information, the first and second
time information and the image.
This also can be achieved by a parallel or series arrangement of the absolute
time multiplexing means and the first and second time information and
image encoding and multiplexing means in the respective image encoding
device described in each of Embodiments 1 to 14.
The same goes for the image decoding device side. To put it simply, there
have been described above in Embodiments 1 through 14 that the image
decoding devices decode the absolute time information and, based on the
decoded absolute time information, reconstruct images processed for each
object and that the image decoding devices decode the first time information,
the second time information and the image and reconstruct the image,
based on the decoded first time information, second time information and
image; however, it is also possible to implement an image decoding device
reconstructs images on the basis of the absolute time information and the
decoded first and second time information.
This can also be achieved by a parallel or series arrangement of the absolute
time information decoding part and the time information decoding part in
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described in each of Enbodinents 1 to 13. The same goes for the inmage
decodi ng device side. To put it briefly, there have been described above
in Enbodinents 1 through 13 that the inage decoding device decodes the
di spl ay speed information and, based on the decoded display speed
i nformation, reconstructs inmages processed for each object and that the
i mge decodi ng device decodes the first tinme information, the second tine
information and the i mage and, based on the decoded first tine
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oreover, the 1mage eco ng device decodes the first and second time

information encoded in the image encoding device and decodes the input
image signal based on the decoded first and second time information,
thereby permitting the reception of the image signal with a small amount of
information sent.

49



object and that the inmage decodi ng devices decode the first tine
information, the second tine information and the image and reconstruct the
i mge, based on the decoded first time information, second tine
information and inmage;. however, it is also possible to inplenent an imge
decodi ng device reconstructs inmages on the basis of the absolute tine
information and the decoded first and second tinme information. This can

al so be achieved by a parallel or series arrangenent of the absolute tine
i nformation decoding part and the tine informati on decoding part in 48 the
respective i mage decodi ng device described in each of Enbodinents 1 to 13
so that inmages processed for each object are reconstructed based on the

i nformati on decoded in each decoding part (nmeans). Wth the above
configuration, the inmage restorati O%ArBéEdEhleved nore snoothly and
more accurately with a small anount “of "¢oded inTormation sent. | NDUSTRI AL
APPLI CABI LI TY As descri bed above, according to the present invention, the

i mge decoding device analyzes the display speed information nultiplexed
in the image encoding aevKF%% N Per tor.ne. Jdecourng _pased._om ghe anal yzed
di spl ay speed informa ion,(? Eﬁgﬁﬁ p¢ i t

br Y OF Ry B RMAEN 1 dconst ructi on
wth a sinple structufe. Fgghﬁﬁannre the 1 nmage decodi ng devijce decodes
the absolute time infprmti | tiplexed in thé”inage encodilng devi ce and
perfornms decodi ng basgd on_the anal yzed absolute time inrorngtion, thereby
permtting the irriage recodSE&ctionfwith ease dfd with hi gh faccur acy.

Mor eover, the inage def0dIng device _dgcodes the first—and—secygnd tinme

i nformati on encoded i n|t AEILIBHeTEREogi ng devi ce 08nd decodes tlhe i nput

i mge signal based on edecoded—frr$t—and——second—t+me—t+nforqati on
t hereby pernitting thel|rec¥pRIABLE tie i mge siddal with a sfall anount of
information sent. 49 T SECO1 15/ SEC10

STILL PI CTUREOO VAR ABLE11l

TABLE.2

NUMBER OF BITS "1" DIFFERENCE MODULO
CONTAINED IN TIME BASE
DIFFERENCE BIT STRING

0 0

) 10

5 110

N 11.....10

~_

"1" CONTINUES FOR n BITS
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2/SEC 000
5/SEC 001
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1. An image encodi ng device which encodes images for each object,
characterized by: encodi ng neans whi ch encodes an inmage on the bases of
predet erm ned di splay speed information; and nul tipl exi ng neans

mul ti pl exes said predeterm ned display speed information onto the encoded

i mge signal encoded by said encodi ng neans and outputs the nultipl exed
signal. 2. The inmage encodi ng device as clained in claim1, characterized
in that the multiplexing nmeans nmultipl exes the display speed information
for each object. 3. The u n age encoding device as clainmed in claim1,
characterized in that the nultiplexing neans nultipl exes, as said display
speed information, information indicating whether the object display speed
is a fixed or variable speed. 4. The i nage encoding device as clained in
claiml, characterized in that the nultiplexing neans multipl exes, as said
di spl ay §§Eg§ﬁ§nfornation, a value indicating the object display speed. 5.
The i mage encoding device as clainmed in claim4, characterized in that the

di splay s dlnfornatlo |nc udes | ue i dlcatln n i nherent fixed
di spl ay sg gﬂ‘ Ampge \?é‘lcﬂ r’@"ﬁ Cl qsaggxa,gie rdﬁé\gh ;bl%"eed 6.
An i (rjrage almradllemgegdw mcn&xtﬁﬂnfb%ﬁ@dﬁhmhmrﬁmded?dl hnﬁg@bﬂ&hmﬁﬁeﬂgﬂ' by
encodi n r i ee
|nforma?| geco ﬁg n‘ggﬁﬂl pee% eco‘% ?@’p g d é%léﬂ Iﬁﬁ%‘%ﬁ& €813 r om
said enccmell;tmlesessmdamed@mmmedrthsphwmedmmmaimmmhermaodsd| ay
speed i nf %)

Cans, oSy HEfial SRONRH Y ARl Enctdm Modhomid ol e R0 cct

nmeans, controj st reconstruction o I'mage p
52 7. Thel e decoding device as clained in claim®6, characterized in
that the display speed information decoding neans decodes the display

speed i tion for each ,object. The i e decodi ng .deyi.ce. as cl ai ned
in clai m%%ﬁ%?&qcf g feyiggas d?’ﬁ%e@il’% %x‘g“slp ractEgzed dndhadecodi ng
neans dectheanultiplesimpimsanspaeaitiplesto the display speed hefoemacidadobidackt r eam
(for eachob? ect) and the control neans controls the inmage

uc

reconstr ron, dependi ng upon whether the object display speed indicated
by the decoded di splay speed information is a fixed or variable speed. 9.

The i mageg dpRo ¢iiage daitoafn P detict s aliNe @ ift a1 RBaRE(tEEZ&8 n! thathat :
the multiplexing means multiplexes, as said display speed information,
information indicating whether the object display speed is a fixed or
variable speed.

4. The image encoding device as claimed in claim 1, characterized in that
the multiplexing means multiplexes, as said display speed information, a
value indicating the object display speed. '

5. The image encoding device as claimed in claim 4, characterized in that
the display speed information includes a value indicating an inherent fixed
display speed and a value indicating an arbitrary fixed display speed.

6. An image decoding device which decodes an encoded bit stream formed by
encoding an image for each object, characterized by: display speed
information decoding means which decodes display speed information from
said encoded bit stream; and control means which, based on the display
speed information decoded by said display speed information decoding
means, controls the reconstruction of the image processed for each object.
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the di splay speed information decodi ng neans decodes the display speed

I nformation fromthe encoded bit streamfor each object; and 'the control
means controls the reconstruction by specifying the display tine of an
object at each tinme on the basis of the object display speed value in the
decoded display speed information in the ca:e where the display speed

I nformati on decoded by said display speed infornation decodi ng neans
indicates the fixed speed and on the basis of display tinme information

| ti pl exedyf.Qr: ' - i e s : ded
i spi hy o FoLhe imad decodBOF aBlicB A lbiilEd ifl qliin & XhallgetefigblopCaA 0
decodi ng 5@/;&@1@& speed Antprmationdecalingmeans alacodes the tdisplay spreeddi spl ay

speed i nf BifeEhhABN96F eAéEbjEeaNs decodes the display speed information
fromthe encoded bit stream for each object; and the control neans

controls the reconstruction by specifying the display ti rre of an object at
each ti megoThéhimdpasdéeoding Hevide pl duinso®ed claihP6ehhPabtéHzéd en GRaL Where

t he di spl eed 1 nformail on decoded,.by said djspla egd i nformation
decodi ny (e ALSDIAY SPEPGInfHTIG L decolin Baans dlasbdey shE Shanlay; erdyal ve

i n]gi cat eplirifyrmlatidntﬁreml ﬁ%e enertbdi bit etrezin dfor %m:ht bejebs hﬁd%e%(ﬁﬂkﬁy ti hrre

i nformat i e ch.i e at _each tine in the,case where the
di spl ay s%%ggg [ ##@%?erlét ﬂ})enqh? Cg%cgggﬁfﬁgappxé%pg ngg é’rpémséﬁ’}b&ﬁ?’}'(%espeed S
not i ndi cehject displaysspasidfindicateddy thedlesodeddispiay spexfd intfermatiphay at i e

I nf or mat i L r each image at each tine in the case where the

fRedo} VaPlaBiEshded.

di spl ay speed information 1 ndicates the variable speed. 53 11. The i mage
decodi ng device-as clained in claim6 or 7, characterized in that the

cont _r]9! rrsa’ghe lifn eQYéé‘_ddﬁlgtﬂ'\fﬂbﬁbe%Cﬁdiﬂggd fih @?iﬁpﬁf} icgﬁi'zﬂgeﬂﬂé’d‘bin t%‘i’ﬁ't:g_h |
specitTl es,,O0DJ,eC ecodin I Ne.on e,.naslis O e.,de e ec I Spl ay
Sheed i nf HHGALEIAY GREUARTRP AP QeCHling waana detParsaht HPIAEcIRAeHy neant
gnd g_bj ecinfdimptiay frpmethé rhooded bbtnstgeeme_fori ead}heﬁibegpdl)@%]gd@ﬂgﬁd; band
ecodi ng r . |N n {. SlS tyne .0bj ect :
decodi ng ﬁ%%ggﬁﬁgﬁ’%eﬁ‘e%&%g?t&ﬁg%@gﬁ r@%ﬁ%&%’&%@h’f}%éﬁ?p %?CtAn I mage
encodi ng ateadk tithe on drecbasis ofrthiembyectf displsacspestd walue incther detasleidzed by
absol ute §isgeayTehdddiFeindtiTRARSHALLER WHELd HEARDIaf %ee@ﬁ&ﬂﬁﬂmﬁﬁt !
i nformati gn |ngl cat i n(f absolute tineg for sald ol éct” onto, sal encoded
i mage si gfiegodedsby g1 rﬁ’&g@aueip@&fi erayatien \frcefing mpans indieatesdde bi t

stream f ofired spyd eirbdhnheabasisbdfedisplayetieie dRfoRfilaticn aidtiptetedetbrdy:
absol ute é:!\c image at each time in the case where the decoded display speed

information indicates the variable speed.

10. The image decoding device as claimed in claim 6, characterized in that:
the display speed information decoding means decodes the display speed
information from the encoded bit stream for each object; and the control
means controls the reconstruction by specifying the display time of an object
at each time on the basis of the display speed information in the case where
the display speed information decoded by said display speed information
decoding means indicates the fixed speed and said fixed speed is a value
indicated by said display speed information, on the basis of display time
information multiplexed for each image at each time in the case where the
display speed information indicates the fixed speed and said fixed speed is
not indicated as a specific value, and on the basis of the display time
information multiplexed for each image at each time in the case where the
display speed information indicates the variable speed.
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anal ysi s neans whi ch anal yzes, for each object, information indicating
absolute tine for said object; and control neans which controls the
reconstruction of an inage processed for each object on the basis of the
absolute tine informati on anal yzed by said absolute tinme anal ysis neans.
14. An image encodi ng devi ce which encodes an image for each object,
characterized by tinme informati on encodi ng neans for encoding first tine
information defining the tinme interval between a reference tine and a

di splay ti 0 ' | .nfor i.on defini.ng.t he, displ L with

hi gE\er yaclm}g%’%‘gﬁi ﬁﬁﬁ@é‘&&?@%‘gg} ﬁfaf”inrgtorte? ’rﬁ!’ﬁﬁ%ﬂ?ﬁaﬁl}n, as

i nf or mat i thatddfe nomkyol meatissisl pyovided vathadecading time espekifyinge nieamseach
obj et apflial spRERsCoibES ABASHIAL. tifheBhiMHd BRsisBf cHESA&oRetNGHedhe Bl t

| ength of said Tirst ti e i ntormafion_ 1S | onger, Yhan ‘a pre.e?erm_ned set
val ue, saflgpiayesuestoiptormation dreeded nbunthe edisplay spepd informagionsai d set
val ue unt ' A A S t; ounts
t he nurrbelriéc(g‘dh.‘.ﬁt;%’tm éaﬁiif .S g?}%@g%@gayzﬁfs’ééd?h%%be#?;p ngﬁ's lgx@lgt&cgﬂﬂglgc bi t
String oblerhecby deredipg agaerviich BRrorms objass desacine.gn the heaisef devi ce
whi ch enctlitesbject decvdénd oime obtaindd botsaid dbegdaag €ime epedifyihk MReddl, Or mat i on
encodi ng neans for encoding first tinme information defining the tine

i nterval between a reference tine and a 54 display tine and second tine

i nfor mat i 0. def imiagg enwoding plewyce whichi érieodes ghe image ufoxcyadhhabjdche ti me
defined b bl ] tj inf [ QL ' I i gn 4 R e

i spl ay ¢ oaErlfertdddby ARELIE B Icg Wbals I LA, Tl°

cor r esponéddiy obiechaiadormation jndioatinecabsalutel timerfor saidoehjact ontOeaci%di ng
nmeans hasehéddeld imdge siphql.mation hol ding means for holding the first tine
informati on of an inmage encoded at imediately preceding tine and
calculates a bit string of the difference between the first tine

i nformati 08. Ah iﬁna_g'er@@fb'dilm1 devies aelsieH M6déé1ﬁnfdrl{c§d¢|ed l‘b?ﬁsﬂr@éﬁ_r i&&%ﬂe‘dﬂ of
e | PR A AR LA g RS et T iBesPRIch SRR s, L
the firstanalysis mieammtwhinho#nalyees,nfoye each bjentc doftmatfon Andicatipe
decod 09 AAGE, o) 05~ il SALLPLBR Dy AL MBI T
decodi ng ¥§GoBRStHUCHEN; of 3R EMAgH Paesashed dox ieach | chiecti op dheabasiatafcihe a
r ef er enceabidltetich b hfivn tdnBy 280 P 84idshdoluiR timBfMalySisimBastel i ni ng
the display time with higher accuracy than the tinme -

14. An image encoding device which encodes an image for each object,

characterized by time information encoding means for encoding first time

information defining the time interval between a reference time and a

display time and second time information defining the display time with

higher accuracy than the time defined by said first time information, as

information defining the display time of an image at each time for each

object, and an image corresponding to each time, and wherein when the bit

length of said first time information is longer than a predetermined set

value, said time information encoding means repeats a bit shift of said set

value until the bit length becomes shorter than said set value and counts

the number of bit shifts and encodes said number of bit shifts and a bit

string obtained by the repeated bit shifts.

15. An image encoding device which encodes an image for each object,

characterized by time information encoding means for encoding first time
information defining the time interval between a reference time and a
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defined by said first tinme information, as information defining the display
time of an image at each tinme for each object, and an i mage correspondi ng
to each tine; and decodi ng and synthesi zi ng nmeans for decodi ng i nput
encoded’' i mge signals for each object and synthesizes these decoded i nmage
signals, and wherein said tine information decodi ng neans decodes, as
encoded data of said first time information, the nunber of bit shifts and a
bit string obtained by repeated bit shifts and decodes said first tine

st b Sppiy il M SEAAD Bine PRl aBaREREMERIEG Al ¥AhUC 1©
synt hesi zhk@mra‘ysﬁtﬁhé@ltﬁl@sﬂm%deﬁne@ byrra@pd ﬁr@tnumemnfommtm, saSOf t he
first andiffgematiohl &@ﬁhﬁxfgofli@ﬁiéiﬂ dﬂ gew Celﬁﬁa}% ht B¢ rﬁﬂ{eﬂgﬁt th

decodi ng ans (i | mage deco céieclo1 es a
f or med by° JeRb AR gmaﬁna%g@nfeépoaém thjeach timpaand: wheran said: time

i nf or mat i fiforacionl él&d@]ﬁ@@inéaﬁ{s Has ¢k ginheé Eﬁforhiaﬂfﬁ)d HBRHH?trh@éhéiféﬂ ni ngd
I e an secon

the t ef erence ,ti ne and

L e bRk e B st EHe AESTIURID pF; Fhnigie, CRrQid ok dadiptelan ¢ ho
Ij i maI def5 prexddinyg &m@laﬁdrcalcuﬂamablft@tﬁnglo(ﬁmheaﬁﬂbmh@é vatwoeen db% finstng t he
IS a e seril.e an |nage
cor  canontirie TgBaaiin dCinite B, MRt b dRAT Gk R imitodpr

decodi ng thmunaeen@d;ctha 1mmgélaselgrra1esedmg timeravablabde fromg saydhfinstsiimes t hese
decoded i {fﬁeﬁn%'ti%ahadﬁ@%éﬂ}f‘sr gh8 tﬁ%hdeﬁdoﬂgs sai(frd'iﬂéﬂe%e Ctﬁf%ﬁgﬂgo ans

hol ds the fipst tine i .nformnati an | previous
i mage, thehe ﬁaﬂstlm?equ’%%u?m %%?‘B?%W ﬁeﬁﬁofﬂi i mredi at eI y previ ousl y
decoded image fromsaid first time information holding neans to a bit

tri d d t he ,f t t f [ f ded d
Secongs the A Sagtdecidihe ddvieh Richn gefaie ca (5t Ot R fRied Y ogt o
dﬁcog| ng ancbdmgnaifaeﬁnattgmg‘orrmh gbjebt]eehmtéﬂiwecﬁdxyod&ﬂxel MEnmtﬂigxalts on

t he basis e fl n I I me
nformat; Agodihgs eﬁ5§n£°§n§e§°?ﬁ8%ﬁ%%e@ UREERh 2800 EESRY e SBbls | L0
by: gener intenvalahetwesyd ad refenenpe @mgmainda;a dm;daw rtgm&nandrawondrtmmch

obj ect onlﬁfb@maeﬁhs(i@ﬁmn@r ﬁﬂ;eaﬁ My e gl 3@ gaesgcdr%ﬁ ﬁm tigld

af E 2?%?3?%9@4 ﬁgﬁﬁ ghe ptq g%rae% ﬁgnﬁspndieﬁxang @@pi@dt'on

decodi ng ﬁm@bﬁunanm at each time for each object, and an image corresponding
to each time; and decoding and synthesizing means for decoding input
encoded image signals for each object and synthesizes these decoded image
signals, and wherein said time information decoding means decodes, as
encoded data of said first time information, the number of bit shifts and a
bit string obtained by repeated bit shifts and decodes said first time
information by adding a code of a length of a predetermined set value to
said bit string by the number of bit shifts, and said decoding and
synthesiz.ing means synthesizes a decoded image signal on the basis of the
first and second time information decoded by said time information
decoding means. |

17. An image decoding device which decodes a bit stream formed by
encoding an image for each object, characterized by time information
decoding means for decoding first time information defining the time
interval between a reference time and a display time and second time
information defining the display time with higher accuracy than the time
defined by said first time information, as information defining the display
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information signal froman encoded bit streamformed by encoding an i mage
for each object; and decoding the inage by controlling its reconstruction
of the encoded i mage for each object on the basis of the decoded display
speed information. 56.

time of an image at each time in an image series, and an image
corresponding to each time; and decoding and synthesizing means for
decoding input encoded image signals for each object and synthesizes these
decoded image signals, and wherein said time information decoding means
holds the first time information of an immediately previously decoded
image, then adds the first time information of the immediately previously
decoded image from said first time information holding means to a bit string
decoded as the first time information of an image to be decoded and decodes
the first time information of the image to be decoded, and said decoding and
synthesizing means synthesizes the decoded image signals on the basis of
the first and second time information decoded by said time information
decoding means.

18. An image encoding method, characterized by: generating an encoded
image signal by encoding an image for each object on the basis of
predetermined display speed information, and outputting the encoded
image signal and said display speed information after multiplexing them.

19. An image decoding method, characterized by: decoding display speed
information signal from an encoded bit stream formed by encoding an image
for each object; and decoding the image by controlling its reconstruction of
the encoded image for each object on the basis of the decoded display speed

information.
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