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SIGNAL DECODING METHOD, SIGNAL 
DECODING APPARATUS, SIGNAL 
MULTIPLEXING METHOD, SIGNAL 

MULTIPLEXING APPARATUS, AND RECORDING 
MEDIUM 

FIELD OF THE INVENTION 

[0001] The present invention relates to a signal decoding 
method, a signal decoding apparatus, a signal multiplexing 
method, a signal multiplexing apparatus, and a recording 
medium and, more particularly to an apparatus and a method 
of implementing decoding and multiplexing in Which 
amount of signals to be decoded can be reduced With effects 
on a regenerated image effectively suppressed, and an appa 
ratus and a method in Which multiplexed signals are decoded 
properly. 

[0002] The present invention also relates to a recording 
medium Which stores the multiplexed signals and a record 
ing medium Which stores a program for implementing the 
decoding and the multiplexing in a computer. 

BACKGROUND OF THE INVENTION 

[0003] In order to record and transmit large volumes of 
image data With ef?ciency, techniques for compressing the 
image data are extremely important. So far, as the tech 
niques, information compressive techniques according to 
standards such as JPEG (joint Photographic Coding Experts 
Group), MPEG (Moving Picture Experts Group), and so 
forth have been developed. Image data of an image or a 
moving picture series is handled in MPEG and JPEG. 

[0004] There is an image termed “a composite image”. 
The “composite image” comprises plural small images 
(object images). FIG. 8 is a diagram shoWing a concept of 
this composite image. 

[0005] Referring noW to FIG. 8, a ?nal composite image 
707 comprises a background image 701, and images 702 to 
705 of objects A and B located in front of the background 
image 701. Note that a background image of a composite 
image is also an image of an object. 

[0006] Speci?cally, the background image 701 and the 
image 702 of the object A are composited to generate a 
composite image 706. At this time, a transparency signal 
indicating a composition ratio of a pixel value of the 
background image 701 to a pixel value of the image 702, is 
used. The image 703 is an image represented by the trans 
parency signal of the object A, Which indicates transparency 
of the image of the object A. 

[0007] Further, the composite image 706 and the image 
704 are composited on the basis of a transparency signal of 
the object B as mentioned above, to generate the composite 
image 707. An image 705 is an image of the object B 
represented by the transparency signal of the object B, Which 
indicates transparency of the image of the object B. 

[0008] In a case Where a moving picture is a composite 
image, a background image and an image of each object 
thereof are respectively assumed to be a moving picture 
series. Therefore, images of frames of each moving picture 
series are composited, to generate a composite moving 
picture comprising plural moving picture series. 
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[0009] FIG. 9 is a block diagram shoWing a prior art 
image multiplexing apparatus Which codes and multiplexes 
image signals of a composite image and an image decoding 
apparatus Which decodes multiplexed coded signals of the 
composite image. 

[0010] Referring noW to FIG. 9, an image multiplexing 
apparatus 801 is used for coding and multiplexing image 
signals (digital image data) of respective objects of the 
composite image, and an image decoding apparatus 802 is 
used for receiving and decoding multiplexed signals MEg 
output from the image multiplexing apparatus 801. 

[0011] More speci?cally, the image multiplexing appara 
tus 801 comprises plural coding means 40a1 to 404111 for 
coding image signals Sg1 to Sgn of plural objects of the 
composite image, to produce coded signals Eg1 to Egn, 
respectively, and multiplexing means 412 for multiplexing 
the coded signals Eg1 to Egn to produce multiplexed coded 
signals MEg. 

[0012] In the image multiplexing apparatus 801 so con 
structed, When the image signals Sg1 to Sgn are input, the 
coding means 40411 to 404111 code the image signals Sg1 to 
Sgn, respectively, and outputs the coded signals Eg1 to Egn 
to the multiplexing means 412, Which multiplexes the coded 
signals Eg1 to Egn and outputs the multiplexed signals MEg 
to a transmission path 803. 

[0013] MeanWhile, the image decoding apparatus 802 
comprises demultiplexing means 102 for demultiplexing the 
multiplexed signals MEg to separate the coded signals Eg1 
to Egn from the multiplexed signals MEg, a decoding unit 
101 for sequentially decoding the coded signals Eg1 to Egn 
in accordance With a control signal C1, synthesiZing means 
110 for receiving decoded signals Dg of respective objects 
output from the decoding unit 101 and synthesiZing the 
decoded signals Dg in accordance With a control signals C2 
to produce synthesiZed reproduced signals Rs, and a CPU 
108 for producing the control signals C1 and C2. 

[0014] The decoding unit 101 comprises a select sWitch 
103 for selecting the separated coded signals Eg1 to Egn in 
the order in accordance With the control signal C1, and 
decoding means 109 for decoding a selected output Se of the 
select sWitch 103 to produce the decoded signal Dg. The 
CPU 108 has a capability of controlling sWitching of the 
select sWitch 103 by the control signal C1, and instructing 
the synthesiZing means 110 on a synthesiZing method by the 
control signal C2. 

[0015] In the image decoding apparatus 802 so con 
structed, When the multiplexed signals MEg output from the 
image multiplexing apparatus 801 are input through the 
transmission path 803, the multiplexed signals MEg are 
demultiplexed by the demultiplexing means 102 to produce 
the coded signals Eg1 to Egn. 

[0016] At this time, the CPU 108 produces the control 
signals C1 and C2. The select sWitch 103 selects one of the 
coded signals Eg1 to Egn in accordance With the control 
signal C1 and outputs the selected signal Se to the decoding 
means 109, Which decodes the selected signal Se and outputs 
the decoded signal D g to the synthesiZing means 110, Which 
synthesiZes the decoded signals Dg in accordance With the 
control signal C2 and, outputs the synthesiZed reproduced 
signals Rs. 
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[0017] Acase of processing the composite moving picture 
comprising plural small images using these apparatus Will be 
described. When image signals of moving picture series of 
respective objects are input to the image multiplexing appa 
ratus 801, the coding means 40411 to 40an code the image 
signals, respectively, and the multiplexing means 412 mul 
tiplexes these coded signals and outputs the multiplexed 
signals MEg to the image decoding apparatus 802. In the 
image decoding apparatus 802, the demultiplexing means 
102 separates the coded signals Eg1 to Egn of respective 
objects of the moving picture series from the multiplexed 
signals MEg, the decoding unit 101 decodes these coded 
signals, and the synthesiZing means 110 synthesiZes the 
decoded signals Dg and outputs the synthesiZed reproduced 
signals Rs of the composite moving picture comprising the 
moving picture. 

[0018] Note that in the image multiplexing apparatus 801, 
information required for compositing images, such as com 
positing order, siZe, and compositing positions of images of 
respective objects is also multiplexed and transmitted during 
multiplexing the coded signals. 

[0019] HoWever, since the composite image comprises 
plural images, load on decoding is increased as compared 
With a case Where an image is decoded. For this reason, in 
decoding in softWare using a general purpose computer, the 
siZe and number of images to be decoded Within a given time 
are limited depending on capability of the CPU. In addition, 
in a case Where the composite image comprises a moving 
picture, although coded signals of a prescribed amount must 
be decoded Within a given time, if the decoding is not 
completed Within the given time, display delay or over?oW 
of an input buffer occurs. 

[0020] As should be appreciated from the forgoing, it is 
important that decoding be controlled depending on capa 
bility of a decoding apparatus When the coded signals of the 
composite image are decoded. HoWever, in the prior art, it 
is dif?cult to control the decoding, since insuf?cient capa 
bility of the decoding apparatus is not taken into account. 

SUMMARY OF THE INVENTION 

[0021] It is an object of the present invention to provide a 
method and an apparatus of multiplexing images in Which 
decoding is performed depending on capability of a decod 
ing apparatus, and a method and an apparatus of decoding an 
image in Which amount of signals to be decoded can be 
reduced depending on decoding capability With adverse 
effects on regenerated images suppressed. 

[0022] It is another object of the present invention to 
provide a recording medium Which stores multiplexed sig 
nals of data structure alloWing decoding depending on 
capability of the decoding apparatus and, a recording 
medium Which stores a program for implementing signal 
processing With the image multiplexing method and the 
image decoding method in a computer. 

[0023] Other objects and advantages of the invention Will 
become apparent from the detailed description that folloWs. 
The detailed description and speci?c embodiments 
described are provided only for illustration since various 
additions and modi?cations Within the spirit and scope of the 
invention Will be apparent to those of skill in the art from the 
detailed description. 
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[0024] According to a ?rst aspect of the present invention, 
a signal decoding method comprising the steps of: receiving 
multiplexed signals in Which coded signals of plural pieces 
of information to be recorded or transmitted have been 
multiplexed; obtaining priority information of decoding 
coded signals of respective information included in the 
multiplexed signals in the order in accordance With the 
obtained priority information. 

[0025] Therefore, even if signal processing capability of a 
decoding apparatus is not suf?cient for decoding all the 
multiplexed coded signals, decoding can be adaptively con 
trolled so as to minimiZe adverse effects on regenerated 
images. 

[0026] According to a second aspect of the present inven 
tion, a signal decoding method comprises the steps of: 
receiving multiplexed signals in Which coded signals of 
plural pieces of information to be recorded or transmitted 
have been multiplexed; obtaining priority information of 
respective information from the multiplexed signals; decid 
ing the order in Which the coded signals are decoded in 
accordance With the obtained priority information; and 
decoding only coded signals of a higher decoding order than 
a prescribed order, of the coded signals of plural pieces of 
information included in the multiplexed signals. 

[0027] Therefore, if signal processing capability of a 
decoding apparatus is not suf?cient for decoding all the 
multiplexed coded signals, only coded signals of signi?cant 
information can be decoded. 

[0028] According to a third aspect of the present inven 
tion, a signal decoding method comprises the steps of: 
receiving multiplexed signals in Which hierarchically coded 
signals comprising coded signals in plural hierarchies of 
plural pieces of information to be recorded or transmitted 
have been multiplexed; obtaining priority information of 
respective information from the multiplexed signals; decid 
ing the order in Which the hierarchically coded signals are 
decoded in accordance With the obtained priority informa 
tion; and decoding only hierarchically coded signals in 
hierarchies from the loWest order to a higher order than a 
prescribed order, of a higher decoding order than a pre 
scribed order, of the hierarchically coded signals of plural 
pieces of information included in the multiplexed signals. 

[0029] Therefore, even if signal processing capability of a 
decoding apparatus is not sufficient for decoding hierarchi 
cally coded signals of all objects included in the multiplexed 
signals, decoding can be adaptively controlled so as to 
minimiZe adverse effects on regenerated images. 

[0030] According to a fourth aspect of the present inven 
tion, the signal decoding method of the ?rst aspect further 
comprises the steps of: detecting amounts of the coded 
signals of respective information included in the multiplexed 
signals; and deciding the priority information such that the 
priority decreases in decreasing order of amounts of coded 
signals. 

[0031] Therefore, if processing capability of a decoding 
apparatus is not sufficient for decoding the multiplexed 
signals, amount of signals to be decoded can be reduced 
While minimiZing adverse effects on regenerated images. 

[0032] According to a ?fth aspect of the present invention, 
in the signal decoding method of the ?rst aspect, respective 
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information to be recorded or transmitted comprises digital 
image data as digital data With Which an image is displayed, 
and the multiplexed signals comprise a coded image signal 
in Which the digital image data has been coded, as the coded 
signals. 

[0033] Therefore, even if signal processing capability of a 
decoding apparatus is not suf?cient for decoding all the 
multiplexed coded signals, decoding can be adaptively con 
trolled so as to minimiZe adverse effects on regenerated 
images. 

[0034] According to a sixth aspect of the present inven 
tion, the signal decoding method of the ?fth aspect further 
comprises the steps of: detecting siZe of regenerated images 
in Which the coded image signals of the multiplexed signals 
have been decoded; and deciding the priority information 
such that the priority of the digital image data decreases in 
decreasing order of siZe of the regenerated images. 

[0035] Therefore, if processing capability of a decoding 
apparatus is not suf?cient for decoding the multiplexed 
signals, amount of signals to be decoded can be reduced 
While minimiZing adverse effects on regenerated images. 

[0036] According to a seventh aspect of the present inven 
tion, the signal decoding method of the ?fth aspect further 
comprises the steps of: detecting overlapping order in Which 
regenerated images in Which the coded image signals of the 
multiplexed signals have been decoded are composited; and 
deciding the priority information such that a higher priority 
is assigned to digital image data of a regenerated image 
located in front in relation to the other regenerated images, 
in a composite image comprising the overlapped regenerated 
images. 

[0037] Therefore, if processing capability of a decoding 
apparatus is not suf?cient for decoding the multiplexed 
signals, amount of signals to be decoded can be reduced 
While minimiZing adverse effects on regenerated images. 

[0038] According to an eighth aspect of the present inven 
tion, the signal decoding method of the ?fth aspect further 
comprises the steps of: deciding Whether a regenerated 
image in Which a coded image signal of the multiplexed 
signals has been decoded is used as a reference image for 
decoding another coded image signal or not; and deciding 
the priority information such that a higher priority is 
assigned to digital image data of a regenerated image Which 
is used as the reference image for the decoding, in relation 
to the other digital image data of regenerated images Which 
are not used as the reference image for the decoding. 

[0039] Therefore, even if signal processing capability of a 
decoding apparatus is not suf?cient for decoding all the 
multiplexed coded signals, amount of signals to be decoded 
can be reduced, While preferentially decoding a coded signal 
of a reference image required for predictive coding. 

[0040] According to a ninth aspect of the present inven 
tion, the signal decoding method of the ?fth aspect further 
comprises the steps of: deciding Whether the coded image 
signal of the digital image data is an intra frame coded image 
signal or not; and deciding the priority information such that 
a higher priority is assigned to digital image data of the intra 
frame coded image signal in relation to the other digital 
image data in Which coded image signals are not intra frame 
coded image signals. 
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[0041] Therefore, even if signal processing capability of a 
decoding apparatus is not suf?cient for decoding all the 
multiplexed coded signals, amount of signals to be decoded 
can be reduced, While preferentially decoding a coded signal 
Which plays an important role in high-speed retrieval. 

[0042] According to a tenth aspect of the present inven 
tion, a signal decoding apparatus Which decodes multiplexed 
signals in Which coded signals of plural pieces of informa 
tion to be recorded or transmitted, have been multiplexed, 
comprises: demultiplexing means for separating coded sig 
nals of respective information from the multiplexed signals; 
priority producing means for producing priority information 
of respective information on the basis of the multiplexed 
signals; decoding means for decoding the coded signals 
output from the demultiplexing means in a prescribed order 
in accordance With a control signal; and control means for 
controlling the order in Which coded signals are decoded by 
the decoding means, by the control signal on the basis of the 
priority information. 

[0043] Therefore, even if signal processing capability of a 
decoding apparatus is not suf?cient for decoding all the 
multiplexed coded signals, decoding can be adaptively con 
trolled so as to minimiZe adverse effects on regenerated 
images. 
[0044] According to an eleventh aspect of the present 
invention, a signal multiplexing method comprising the 
steps of: coding plural pieces of information to be recorded 
or transmitted, to produce coded signals; producing priority 
information of respective information With Which decoding 
order of the coded signals is decided, on the basis of the 
coded signals; and multiplexing the coded signals together 
With the priority information. 

[0045] Therefore, it is not necessary for an image decod 
ing apparatus to set priorities of respective information, 
Whereby burden of signal processing on the image decoding 
apparatus can reduced. 

[0046] According to a tWelfth aspect of the present inven 
tion, in the signal multiplexing method of the eleventh 
aspect, the priority information of respective information is 
decided such that the priority decreases in decreasing order 
of amounts of coded signals of respective information. 

[0047] Therefore, if processing capability of a decoding 
apparatus is not sufficient for decoding the multiplexed 
signals, amount of signals to be decoded can be reduced 
While minimiZing adverse effects on regenerated images. 

[0048] According to a thirteenth aspect of the present 
invention, in the signal multiplexing method of the eleventh 
aspect, respective information to be recorded or transmitted 
comprises digital image data as digital data With Which an 
image is displayed, and the multiplexed signals comprise a 
coded image signal in Which the digital image data has been 
coded, as the coded signals. 

[0049] Therefore, even if signal processing capability of a 
decoding apparatus is not suf?cient for decoding all the 
multiplexed coded signals, decoding can be adaptively con 
trolled, While minimiZing adverse effects on regenerated 
images. 

[0050] According to a fourteenth aspect of the present 
invention, in the signal multiplexing method of the thir 
teenth aspect, the priority information of each digital image 
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data is decided on the basis of size of regenerated images in 
Which coded image signals of the multiplexed signals have 
been decoded, and decided such that the priority of digital 
image data decreases in decreasing order of siZe of the 
regenerated images. 

[0051] Therefore, if processing capability of a decoding 
apparatus is not suf?cient for decoding the input multiplexed 
signals, amount of signals to be decoded can be reduced 
While minimiZing adverse effects on regenerated images. 

[0052] According to a ?fteenth aspect of the present 
invention, in the signal multiplexing method of the thir 
teenth aspect, the priority information of each digital image 
data indicates the overlapping order in Which regenerated 
images in Which coded image signals of the multiplexed 
signals have been decoded are composited, and the priority 
information is decided such that a higher priority is assigned 
to digital image data of a regenerated image located in front 
in relation to the other regenerated images, in a composite 
image comprising the overlapped regenerated images. 

[0053] Therefore, if processing capability of a decoding 
apparatus is not suf?cient for decoding the input multiplexed 
signals, amount of signals to be decoded can be reduced 
While minimiZing adverse effects on regenerated images. 

[0054] According to a sixteenth aspect of the present 
invention, in the signal multiplexing method of the thir 
teenth aspect, the priority information of each digital image 
data is decided based on Whether a regenerated image in 
Which a coded image signal of the multiplexed signals has 
been decoded is used as a reference image for decoding 
another coded image signal or not, and decided such that a 
higher priority is assigned to digital image data of a regen 
erated image Which is used as the reference image for the 
decoding, in relation to the other regenerated images Which 
are not used as the reference image for the decoding. 

[0055] Therefore, even if signal processing capability of a 
decoding apparatus is not suf?cient for decoding the input 
multiplexed coded signals, amount of signals to be decoded 
can be reduced, While preferentially decoding a coded signal 
of a reference image required for predictive coding. 

[0056] According to a seventeenth aspect of the present 
invention, in the signal multiplexing method of the thir 
teenth aspect, the priority information of the digital image 
data is decided based on Whether a coded image signal of 
each digital image data of the multiplexed signals is an 
intra-frame coded signal or not, and decided such that a 
higher priority is assigned to digital image data of the intra 
frame coded signal, in relation to the other digital image data 
in Which coded image signals are not intra frame coded 
image signals. 

[0057] Therefore, even if signal processing capability of a 
decoding apparatus is not suf?cient for decoding the input 
multiplexed signals, amount of coded signals to be decoded 
can be reduced, While preferentially decoding a coded signal 
Which plays an important role in high-speed retrieval. 

[0058] According to an eighteenth aspect of the present 
invention, a signal multiplexing apparatus Which multi 
plexes coded signals of plural pieces of information to be 
recorded or transmitted, comprises priority producing means 
for producing priority information of respective information 
With Which decoding order of the coded signals is decided; 
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and multiplexing means for multiplexing the coded signals 
together With the priority information. 

[0059] Therefore, it is not necessary for an image decod 
ing apparatus to set priorities of respective information, 
Whereby burden of signal processing on the image decoding 
apparatus can reduced. 

[0060] According to a nineteenth aspect of the present 
invention, a recording medium is used for storing multi 
plexed signals in Which coded signals of plural pieces of 
information to be recorded or transmitted have been multi 
plexed together With priority information of respective infor 
mation With Which decoding order of the coded signals is 
decided. 

[0061] Therefore, in the decoding apparatus Which 
decodes the multiplexed signals, even if signal processing 
capability of a decoding apparatus is not suf?cient for 
decoding all the multiplexed coded signals, decoding can be 
adaptively controlled, While minimiZing adverse effects on 
regenerated images. 
[0062] According to a tWentieth aspect of the present 
invention, a recording medium is used for storing a program 
Which makes a computer perform signal decoding, the 
program making the computer perform signal decoding by 
the signal decoding method of the ?rst aspect. 

[0063] Therefore, even if signal processing capability of a 
decoding apparatus is not suf?cient for decoding all the 
multiplexed coded signals, adaptively controlled decoding 
While minimiZing adverse effects on regenerated images is 
realiZed in the computer. 

[0064] According to a tWenty-?rst aspect of the present 
invention, a recording medium is used for storing a program 
Which makes a computer perform signal multiplexing, the 
program making the computer perform signal multiplexing 
by the signal multiplexing method of the eleventh aspect. 

[0065] Therefore, it is not necessary for a signal decoding 
apparatus to set priorities of respective information, 
Whereby signal multiplexing in Which processing burden on 
the signal decoding apparatus is reduced, is realiZed in the 
computer 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0066] FIG. 1 is a block diagram shoWing an image 
decoding apparatus according to a ?rst embodiment of the 
present invention. 

[0067] FIG. 2 is a ?oWchart shoWing priority decision of 
the image decoding apparatus of the ?rst embodiment. 

[0068] FIG. 3 is a ?oWchart shoWing processing of CPU 
of the image decoding apparatus of the ?rst embodiment. 

[0069] FIGS. 4(a) and 4(b) are diagrams shoWing an 
image multiplexing apparatus according to a second 
embodiment of the present invention, Wherein 

[0070] FIG. 4(a) shoWs a structure of the image multi 
plexing apparatus and 

[0071] FIG. 4(b) shoWs data structure of multiplexed 
signals output from the image multiplexing apparatus. 

[0072] FIG. 5 is a block diagram shoWing an image 
decoding apparatus according to a third embodiment of the 
present invention. 
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[0073] FIG. 6 is a ?owchart showing processing of CPU 
of an image decoding apparatus according to a fourth 
embodiment of the present invention. 

[0074] FIGS. 7(a) and 7(b) are diagrams shoWing a 
recording medium according to a ?fth embodiment of the 
present invention, and 

[0075] FIG. 7(c) is a diagram shoWing a construction With 
Which signal processing of the image decoding apparatus or 
image multiplexing apparatus of the ?rst to fourth embodi 
ments is implemented in a computer. 

[0076] FIG. 8 is a conceptual vieW shoWing a composite 
image comprising images of plural objects. 

[0077] FIG. 9 is a block diagram shoWing prior art image 
multiplexing apparatus and image decoding apparatus. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0078] Preferred embodiments of the present invention 
Will noW be described. 

[0079] Embodiment 1. 

[0080] FIG. 1 is a block diagram shoWing an image 
decoding apparatus of the present invention. First, a con 
struction of the image decoding apparatus of the present 
invention is described With reference to FIG. 1. 

[0081] Referring to FIG. 1, an image decoding apparatus 
100 is used for receiving multiplexed signals MEg and 
decoding coded signals Eg1 to Egn of respective objects of 
a composite image, included in the multiplexed signals MEg 
as described in the prior art image decoding apparatus 802 
in FIG. 9. Speci?cally, the image decoding apparatus 100 
comprises demultiplexing means 102 for separating the 
coded signals Eg1 to Egn from the multiplexed signals MEg, 
a decoding unit 101 for sequentially decoding the coded 
signals Eg1 to Egn in accordance With a control signal C1, 
and synthesiZing means 110 for synthesiZing decoded sig 
nals Dg of respective objects output from the decoding unit 
101 in accordance With a control signals C2. The decoding 
unit 101 comprises a select sWitch 103 for selecting one of 
the coded signals Eg1 to Egn output from the demultiplexing 
means 102 in accordance With the control signal C1, and 
decoding means 109 for decoding an output Se of the select 
sWitch 103. 

[0082] The image decoding apparatus 100 further com 
prises coded signal amount detecting means 106 for detect 
ing amounts of the coded signals Eg1 to Egn, and priority 
decision means 107 for making comparison among the 
coded signals Eg1 to Egn to decide priorities of respective 
objects of the composite image, and outputting priority 
information Pr of respective objects. 

[0083] In the image decoding apparatus 100, the CPU 108 
of the prior art image decoding apparatus 802 is replaced 
With a CPU 108a for controlling the decoding unit 101 and 
the synthesiZing means 110 by the control signals C1 and 
C2, respectively, on the basis of the priority information Pr. 
More speci?cally, the CPU 108a has a capability of inform 
ing the decoding unit 101 of the decoding order on the basis 
of the priority information Pr from the priority decision 
means 107 and controlling operation of the synthesiZing 
means 110. The control signal C2 is used for informing the 
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synthesiZing means 110 of information such as positions, 
siZes, overlapping order, and so forth of images of respective 
objects of the composite moving picture. 

[0084] Next, the operation Will be described With refer 
ence to the same picture. 

[0085] When the multiplexed signals MEg are input to the 
image decoding apparatus 100, the demultiplexing means 
102 separates the coded signals Eg1 to Egn from the 
multiplexed signals MEg, and outputs the coded signals Eg1 
to Egn to the decoding unit 101 and the coded signal amount 
detecting means 106. 

[0086] The coded signal amount detecting means 106 
detects amounts of respective coded signals Eg1 to Egn and 
outputs a signal Am indicating amount of each coded signal 
to the priority decision means 107. 

[0087] The priority decision means 107 decides priorities 
of respective objects on the basis of the amounts of coded 
signals. This is described in detail With reference to FIG. 2. 

[0088] Generally, in the case of a moving picture com 
prising small amount of a coded signal, siZe of an image is 
small or the image changes little, and therefore skipping 
decoding of the image over plural frames has little adverse 
effects on vision. On the other hand, in the case of a moving 
picture comprising large amount of a coded signal, siZe of an 
image is large or the image changes signi?cantly, and 
therefore the skipping has great adverse effects on vision. 
Accordingly, a method of deciding decoding priorities of 
respective objects on the basis of amounts of the coded 
signals is effective. 

[0089] FIG. 2 is a ?oWchart shoWing signal processing of 
the priority decision means 107. Referring to FIG. 2, in step 
S21, plural coded signals Eg1 to Egn are ordered by their 
amounts. In step 22, priorities are assigned to respective 
objects such that coded signals are processed in decreasing 
order of their amounts In step S23, the priorities are output 
as the priority information Pr to the CPU 108a. 

[0090] The CPU 108a controls decoding and synthesiZing 
on the basis of the priorities. Speci?cally, the decoding unit 
101 decodes the coded signals Eg1 to Egn in accordance 
With the control signal C1 from the CPU 108a, and the 
synthesiZing means 110 synthesiZes the decoded signals Dg 
of the coded signals Eg1 to Egn in accordance With the 
control signal C2 and outputs synthesiZed reproduced sig 
nals Rs for generating a composite image. Signal processing 
of the CPU 108a Will be described With reference to FIG. 3. 

[0091] FIG. 3 is a ?oWchart shoWing signal processing of 
the CPU 108a. Referring to FIG. 3, in step 31, to start 
processing of a coded signal of the highest priority object, a 
value “n” of a priority counter is initialiZed. In step s32, it 
is decided Whether the coded signal of the highest priority 
object can be decoded Within a given time or not. When 
decided that the coded signal cannot be decoded, the CPU 
108a performs step S36, Whereas When decided the coded 
signal can be decoded, in step 33, the CPU 108a instructs the 
decoding unit 101 to decode the coded signal. 

[0092] Subsequently in step 34, it is decided Whether the 
coded signals Eg1 to Egn have been decoded by the decod 
ing unit 101 or not. When decided all the coded signals Eg1 
to Egn have not been decoded, in step 35, the CPU 108a 
increments the “n” of the priority counter by one, and then 
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performs the previous step S32 so that a coded signal of an 
object of the second highest priority is decoded. 

[0093] On the other hand, When decided all the coded 
signals Eg1 to Egn have been decoded in step S34, in step 
S36, the CPU 108a instructs the synthesiZing means 110 to 
synthesiZe decoded signals of respective objects. 

[0094] These decoding and synthesiZing are sequentially 
performed for each frame of the composite moving picture. 
For objects in Which coded signals have not been decoded in 
the steps S31 to S35, decoded signals used in synthesiZing 
of a previous frame may be used. 

[0095] Thus, in accordance With the ?rst embodiment, the 
image decoding apparatus 100 comprises coded signal 
amount detecting means 106 for detecting amounts of the 
coded signals Eg1 to Egn of respective objects, included in 
the multiplexed signals MEg, and priority decision means 
107 for deciding priorities of respective objects of a com 
posite image on the basis of their amounts, to decode the 
coded signals Eg1 to Egn in the decoding order on the basis 
of the priorities. Therefore, even When the CPU 108a does 
not have suf?cient capability to decode all the coded signals 
Eg1 to Egn, amount of signals to be decoded is reduced Wile 
minimiZing adverse effects on a regenerated image. 

[0096] Although in the ?rst embodiment the image decod 
ing apparatus 100 in Which the CPU 108a instructs the 
decoding unit 101 to decode coded signals in accordance 
With priorities has been described, the image decoding 
apparatus is not limited thereto. For eXample, the CPU 108a 
may decide that coded signals of ?rst to n-th (n; positive 
integer) priority objects can be decoded Within a given time, 
and then may instruct the decoding unit 101 to decode the 
coded signals in an arbitrary order. 

[0097] In addition, although in the ?rst embodiment pri 
orities are assigned to all the coded signals, a method of 
deciding priorities is not limited thereto. 

[0098] For eXample, in a decoding method according to 
MPEG, predictive decoding is performed to image signals. 
In this predictive decoding, a coded signal is decoded by 
referring to a decoded signal as a reference image signal. 

[0099] HoWever, in the case of skipping decoding of a 
coded signal of an object over plural frames in this predic 
tive decoding, in some frames, a reference image signal for 
the coded signal is not decoded. Therefore, in these frames, 
assuming that the coded signal of the undedcoded reference 
signal is not decoded, a priority may not be assigned to the 
object. 

[0100] In addition, although in the ?rst embodiment the 
coded signals are all ?rst decoded and then synthesiZed, 
synthesiZing may be performed concurrently With decoding. 

[0101] Furthermore, although in the ?rst embodiment the 
priority decision means 107 decides priorities on the basis of 
amounts of coded signals, a method of deciding the priorities 
is not limited thereto, and other alternative methods are as 
folloWs. 

[0102] a) In the case of an object of small siZe among 
objects of the composite image, even if decoding of the 
object is skipped over plural frames, this has little effect on 
the composite image. Therefore, the coded signal amount 
detecting means 106 may be replaced With means for 
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detecting an image siZe of an object of each coded signal 
(number of piXels in the object or a siZe of an area of an 
object), Wherein priorities are established among objects in 
such a manner that the priority decreases in decreasing order 
of siZe of the objects. 

[0103] b) In the case of an object located at the center of 
the composite image, since it has a signi?cant effect on 
vision, the coded signal amount detecting means 106 may be 
replaced With means for detecting a position of an object of 
each coded signal (center of gravity of an object or a position 
of an area of an object), Wherein priorities are established 
among objects in such a manner that a higher priority is 
assigned to an object Which is closer to the center of the 
composite image than the other objects. 

[0104] c) In the case of overlapping order, since an object 
located in front has a signi?cant effect on vision, the coded 
signal amount detecting means 106 may be replaced With 
means for detecting overlapping order, Wherein priorities are 
established among objects in such a manner that a higher 
priority is assigned to an object to be located in front in 
relation to the other objects. 

[0105] d) In the case of an object of higher transparency 
among objects of the composite image, even if decoding of 
a coded signal of the object is skipped over plural frames, 
this has little effect on the composite image. Therefore, the 
coded signal amount detecting means 106 may be replaced 
With means for detecting a representative value of transpar 
ency of each object, for eXample, an average value of 
transparency, Wherein priorities are established among 
objects in such a manner that the priority decreases in 
increasing order of height of transparency. 

[0106] e) In the case of coding of image signals of a 
moving picture, in some cases, image signals of respective 
objects are coded at different frame rates. In this case, When 
a long time interval has elapsed betWeen a decoding timing 
and a subsequent decoding timing of an image signal, the 
image signal has signi?cant effects on a regenerated image 
if decoding is skipped over plural frames. Therefore, the 
coded signal amount detecting means 106 may be replaced 
With means for detecting a time interval betWeen a decoding 
timing and a subsequent decoding timing, Wherein priorities 
are established among objects in such a manner that the 
priority decreases in decreasing order of length of elapsed 
time interval. 

[0107] f) In the case of an object Which moves fast, even 
if decoding of the object is skipped over plural frames, this 
has little effect on a composite image comprising the object, 
since resolution of the object is loW to the human visual 
sense. Therefore, the coded signal amount detecting means 
106 may be replaced With means for detecting representative 
of motion (speed) component of each object on the basis of 
the corresponding coded signal, Wherein priorities are estab 
lished among objects in such a manner that a loWer priority 
is assigned to an object Which moves faster than the other 
objects. When it is impossible to decode an object, it is 
possible that decoded images of a previous decoding timing 
are composited to generate a dummy composite image, in 
Which case, composition using motion component (a previ 
ously decoded image is translated in parallel by a distance 
corresponding to motion component to generate a composite 
image) is performed, thereby the dummy composite image 
looks real. 
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[0108] g) In the case of predictive decoding according to 
MPEG, it is desired that a decoded image signal of a 
previous frame be held as a reference image. Therefore, the 
coded signal amount detecting means 106 may be replaced 
With means for deciding Whether a coded signal to be 
decoded is a coded signal Which is decoded by referring to 
a decoded image or not, Wherein priorities are established 
among objects in such a manner that a higher priority is 
assigned to an object of the coded signal Which is decoded 
by referring to the decoded image, for example, P picture in 
MPEG, in relation to the other objects in Which coded 
signals are decoded Without referring to the decoded image. 

[0109] h) Further, there may be provided means for decid 
ing Whether a decoded image in Which a coded signal of the 
multiplexed signals has been decoded is used as a reference 
image for decoding another coded signal or not, Wherein 
priorities are established among objects in such a manner 
that a higher priority is assigned to an object comprising the 
decoded image used as the reference image, in relation to the 
other objects comprising decoded images Which are not used 
as the reference image. 

[0110] i) In the case of predictive decoding according to 
MPEG, since an intra frame coded signal, for example, I 
picture, is decoded independently, that is, Without an image 
signal of another frame, it plays an important role in high 
speed retrieval or the like. Therefore, the coded signal 
amount detecting means 106 may be replaced With means 
for deciding Whether a coded signal of each object is an intra 
frame coded signal or not, Wherein priorities are established 
among objects in such a manner that a higher priority is 
assigned to an object to Which intra frame coding has been 
performed, in relation to the other objects to Which intra 
frame coding has not been performed. 

[0111] Furthermore, the various priority decision methods 
may be used in combination to decide priorities. In an 
example of use of tWo methods in combination, priorities of 
respective objects are classi?ed by amounts of their coded 
signals and, then to objects in the same class, priorities are 
further assigned according to image siZe of each object. 

[0112] In this case, by using evaluation function in Which 
evaluation reference for use in each priority decision method 
is assumed to be a variable, priorities may be decided on the 
basis of evaluation values of the evaluation function. 

[0113] More speci?cally, in the case of using ?rst and 
second priority decision methods, assuming that evaluation 
references for use in the ?rst and second methods are a 

variable (coded signal amount) x and a variable (image siZe) 
y, respectively, the evaluation function “f” is represented by 
Z=f (x, y), Where Z is an evaluation value of the evaluation 
function, i.e., a priority. 

[0114] Furthermore, although in the ?rst embodiment, the 
image decoding apparatus is provided With one decoding 
means, it may be provided With plural decoding means. 

[0115] Furthermore, although in the ?rst embodiment, the 
image decoding apparatus is used for receiving the multi 
plexed signals in Which coded signals have been multiplexed 
as input signals, they may be multiplexed signals comprising 
coded signals of digital data such as text data, design data 
(computer graphics (CG) data With Which lines or graphics 
are draWn), and so forth, other than the image data. In case 
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of text data, information such as font or character siZe is also 
transmitted, to be composited on a composite image as in the 
object images. 

[0116] Furthermore, although in the ?rst embodiment, an 
object is an image and a coded signals of image data is 
decoded, in a case Where an object is sound such as voice or 
music, a coded signal of sound data can be decoded as 
described in the case of the image data of the ?rst embodi 
ment. In the case of sound, priorities are decided on the basis 
of amount of coded sound data, volume, or the like. 

[0117] Embodiment 2. 

[0118] FIGS. 4(a) and 4(b) are diagrams shoWing an 
image multiplexing apparatus according to a second 
embodiment of the present invention, Wherein FIG. 4(a) is 
a block diagram shoWing the image multiplexing apparatus 
and FIG. 4(b) shoWs data structure of multiplexed signals 
output from the image multiplexing apparatus. 

[0119] Referring to FIG. 4(a), an image multiplexing 
apparatus 400 is used for coding image signals of respective 
objects of a composite image to produce coded signals, 
producing priority information of respective objects, and 
multiplexing the priority information and the coded signals 
and transmitting resulting priority information and coded 
signals Which have been multiplexed . 

[0120] Speci?cally, the image multiplexing apparatus 400 
comprises plural coding means 40a1 to 404111 for coding 
image signals Sg1 to Sgn to produce coded signals Eg1 to 
Egn, respectively, as in the prior art image multiplexing 
apparatus 801 in FIG. 9. 

[0121] The image multiplexing apparatus 400 further 
comprises coded signal amount detecting means 410 for 
detecting amounts of the coded signals Eg1 to Egn, and 
priority decision means 411 for deciding priorities of respec 
tive objects of the composite image. Constructions of the 
coded signal amount detecting means 410 and the priority 
decision means 411 are identical to those of the coded signal 
amount detecting means 106 and the priority decision means 
107 of the image decoding apparatus 100 of the ?rst embodi 
ment. The image signals Sg1 to Sgn are of respective objects 
of the composite image, one of Which corresponds to a 
background image. 

[0122] In the image multiplexing apparatus 400, the mul 
tiplexing means 412 of the prior art image multiplexing 
apparatus 801 is replaced With multiplexing means 412a for 
multiplexing the priority information Pr output from the 
priority decision means 411 and the coded signals Eg1 to 
Egn, to produce multiplexed signals MEgp. 

[0123] The multiplexed signals MEgp are recorded in a 
recording medium 414, or transmitted to an image decoding 
apparatus 500 of a third embodiment mentioned later 
through a transmission medium 415. 

[0124] FIG. 4(b) shoWs data structure of the multiplexed 
signals MEgp. Referring to FIG. 4(b), the multiplexed 
signals MEgp comprises plural packeted data (packet data) 
D1 to Dk, and the corresponding headers H1 to Hk. The 
coded signals Eg1 to Egn are divided for each prescribed 
data amount, and included in the multiplexed signals MEgp 
as the packet data D1 to DE, and priority information Pr of 
respective objects is included in the headers H1 to Hk of the 
corresponding coded signals. 
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[0125] Operation of the image multiplexing apparatus 400 
Will noW be described. Operations of the coded signal 
amount detecting means 410 and the priority decision means 
411 are identical to those of the coded signal amount 
detecting means 106 and the priority decision means 107 of 
the image decoding apparatus 100, and therefore Will be 
described in brief herein. 

[0126] When the image signals Sg1 to Sgn of respective 
objects are input to the image multiplexing apparatus 400, 
the coding means 40a1 to 404111 code the image signals Sg1 
to Sgn, respectively, and outputs the coded signals Eg1 to 
Egn to the multiplexing means 412a and the coded signal 
amount detecting means 410. The coded signal amount 
detecting means 410 detests amounts of the coded signals 
Eg1 to Egn and outputs amount information Am to the 
priority decision means 411. The priority decision means 
411 decides priorities of respective objects as in the ?rst 
embodiment and outputs the priority information Pr of 
respective objects to the multiplexing means 412a. 

[0127] The multiplexing means 412a multiplexes the 
coded signals Eg1 to Egn and the priority information Pr and 
outputs the multiplexed signals MEgp. 

[0128] To retain an image as a composite moving picture 
for each program or per sequence, the multiplexed signals 
MEgp are recorded in the recording medium 414, While to 
transmit the multiplexed signals MEgp to an image decoding 
apparatus, they are output to the transmission medium 415. 

[0129] Thus, in accordance With the second embodiment, 
the image multiplexing apparatus 400 comprises coded 
signal amount detecting means 410 for detecting amounts of 
the coded signals Eg1 to Egn of the multiplexed signals 
MEgp, and priority decision means 411 for deciding priori 
ties of respective coded signals by their amounts, to produce 
the priority information of respective objects of the com 
posite image, multiplex and output the priority information 
and the coded signals. Therefore, burden of signal process 
ing on the image decoding apparatus in receiving side can be 
reduced. 

[0130] Although in the second embodiment, the image 
multiplexing apparatus 400 comprises the priority decision 
means 411 for deciding priorities of coded signals by their 
amounts, the image multiplexing apparatus is not limited 
thereto. The priority decision means 411 may employ alter 
native decision methods as already described in the ?rst 
embodiment. These Will be described in brief. 

[0131] a) The coded signal amount detecting means 410 
may be replaced With means for detecting image siZe of an 
object on the basis of the coded signal, Wherein priorities are 
established among objects of a composite image in such a 
manner that the priority decreases in decreasing order of 
image siZe of the objects. 

[0132] b) The coded signal amount detecting means 410 
may be replaced With means for detecting positions of 
respective objects on the basis of the coded signals , Wherein 
priorities are established among objects of a composite 
image in such a manner that a higher priority is assigned to 
an object Which is closer to the center of the composite 
image than the other objects. 

[0133] c) The coded signal amount detecting means 410 
may be replaced With means for detecting overlapping order 
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on the basis of the coded signals, Wherein priorities are 
established among objects of a composite image in such a 
manner that a higher priority is assigned to an object to be 
positioned in front in relation to the other objects. 

[0134] d) The coded signal amount detecting means 410 
may be replaced With means for detecting a representative 
value of transparency of each object, Wherein priorities are 
established among objects of a composite image in such a 
manner that the priority decreases in increasing order of 
height of transparency . 

[0135] e) The coded signal amount detecting means 410 
may be replaced With means for detecting a time interval 
betWeen a decoding timing and a subsequent decoding 
timing, Wherein priorities are established among objects of 
a composite image in such a manner that priority decreases 
in decreasing order of length of elapsed time interval. 

[0136] f) The coded signal amount detecting means 410 
may be replaced With means for detecting representative of 
motion (speed) component of each object on the basis of the 
corresponding coded signal, Wherein priorities are estab 
lished among objects of a composite image in such a manner 
that a loWer priority is assigned to an object Which moves 
faster than the other objects. 

[0137] g) The coded signal amount detecting means 410 
may be replaced With means for deciding Whether a coded 
signal to be decoded is a coded signal Which is decoded by 
referring to a reference image or not, Wherein priorities are 
established among objects of a composite image in such a 
manner that a higher priority is assigned to an object of the 
coded signal Which is decoded by referring to the reference 
image, in relation to the other objects in Which coded signals 
are decoded Without referring to the reference image. 

[0138] h) The coded signal amount detecting means 410 
may be replaced With means for deciding Whether a decoded 
image in Which a coded signal of multiplexed signals has 
been decoded is used as a reference image for decoding 
another coded signal or not, Wherein priorities are estab 
lished among objects of a composite image in such a manner 
that a higher priority is assigned to an object comprising the 
decoded image used as the reference image, in relation to the 
other objects comprising decoded images Which are not used 
as the reference image. 

[0139] i) The coded signal amount detecting means 410 
may be replaced With means for deciding Whether a coded 
signal of each object is an intra frame coded signal or not, 
Wherein priorities are established among objects of a com 
posite image in such a manner that a higher priority is 
assigned to an object to Which intra frame coding has been 
performed, in relation to the other objects to Which intra 
frame coding has not been performed. 

[0140] Furthermore, the various priority decision methods 
may be used in combination to decide priorities. In an 
example of use of tWo methods in combination, priorities of 
respective objects are classi?ed by amounts of their coded 
signals and, then to objects in the same class, priorities are 
further assigned according to image siZe of each object. In 
addition, in an example of use of plural methods in combi 
nation, on assumption that evaluation references for use in 
respective methods are variables, evaluation function of 
these variables is created, to decide priorities on the basis of 
evaluation values of the evaluation function. 
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[0141] Furthermore, although in the second embodiment, 
the image multiplexing apparatus is provided With plural 
coding means, it may be provided With one coding means 
Which is supplied With image signals of plural objects. 

[0142] Furthermore, although in the second embodiment, 
the image multiplexing apparatus is used for multiplexing 
the coded signals of image data of respective objects, and 
outputting the multiplexed signals, they may be multiplexed 
signals comprising coded signals of text data, design data 
(computer graphics (CG) data With Which lines or graphics 
are draWn), and so forth, other than the image data. In case 
of text data, information such as font or character siZe is also 
transmitted, to be composited on a composite image as in the 
object image. 

[0143] Furthermore, although in the second embodiment, 
an object is an image and a coded signals of image data is 
decoded, in a case Where an object is sound such as voice or 
music, a coded signal of sound data can be decoded as 
described in the case of the image data of the second 
embodiment. In the case of sound, priorities are decided on 
the basis of amount of coded sound data, volume, or the like. 

[0144] Embodiment 3. 

[0145] FIG. 5 is a block diagram shoWing an image 
decoding apparatus according to a third embodiment of the 
present invention. 

[0146] Referring to FIG. 5, an image decoding apparatus 
500 is used for decoding multiplexed signals MEgp output 
from the image multiplexing apparatus 400 of the second 
embodiment. 

[0147] Speci?cally, in the image decoding apparatus 500, 
the demultiplexing means 102 of the image decoding appa 
ratus 802 in FIG. 9 is replaced With demultiplexing means 
502 for demultiplexing the multiplexed signals MEgp and 
separating coded signals Eg1 to Egn and priority informa 
tion Pr of respective objects from the multiplexed signals 
MEgp. As in the image decoding apparatus 802 in FIG. 9, 
the image decoding apparatus 500 comprises, decoding unit 
101 for sequentially decoding the coded signals Eg1 to Egn 
in accordance With a control signal C1, and synthesiZing 
means 110 for receiving decoded signals Dg output from the 
decoding unit 101 and synthesiZing the decoded signals Dg 
in accordance With a control signals C2 to produce synthe 
siZed reproduced signals Rs. 

[0148] As in the prior art image decoding apparatus 802, 
the decoding unit 101 comprises a select sWitch 103 for 
selecting one of the coded signals Eg1 to Egn in accordance 
With the control signal C1, and decoding means 109 for 
decoding a selected output Se of the select sWitch 103. 

[0149] Furthermore, in the image decoding apparatus 500, 
the CPU 108 of the image decoding apparatus 802 is 
replaced With a CPU 108b for producing the control signals 
C1 and C2 on the basis of the priority information Pr. 

[0150] Operation of the image decoding apparatus 500 
Will noW be described With reference to the same Figure. 

[0151] Operation similar to that of the image decoding 
apparatus 100 of the ?rst embodiment Will be described in 
brief. 

[0152] When the multiplexed signals MEgp are input to 
the image decoding apparatus 500, the demultiplexing 
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means 502 separates the coded signals Eg1 to Egn and the 
priority information Pr from the multiplexed signals MEgp 
and outputs the coded signals Eg1 to Egn and the priority 
information Pr. 

[0153] The CPU 108b receives the prior information Pr, 
decides the decoding order of the coded signals Eg1 to Egn 
as in the image decoding apparatus 100 of the ?rst embodi 
ment, and informs the decoding unit 101 of the decoding 
order by the control signal C1. In the decoding unit 101, the 
select sWitch 103 is controlled so that it selects the coded 
signals Eg1 to Egn output from the demultiplexing means 
502 in the decoding order in accordance With the control 
signal C1, and outputs a selected out Se to the decoding 
means 109. 

[0154] The decoding means 109 decodes the output Se of 
the select sWitch 103 and outputs the decoded signal Dg to 
the synthesiZing means 110. In brief, the decoding unit 101 
decodes coded signals of respective objects in the order 
speci?ed by the CPU 108b. 

[0155] The decoded signals Dg are synthesiZed by the 
synthesiZing means 110, Which outputs synthesiZed repro 
duced signals Rs With Which a composite image comprising 
objects is displayed. 

[0156] Thus, in accordance With the third embodiment, the 
image decoding apparatus 500 comprises demultiplexing 
means 502 for separating the coded signals Eg1 to Egn and 
the priority information Pr of respective objects from the 
multiplexed signals MEgp, to decode the coded signals Eg1 
to Egn in the decoding order on the basis of the priorities. 
Therefore, in the image decoding apparatus 500, the priority 
information is obtained from the input multiplexed signals. 
As a result, a component for deciding the priority informa 
tion is dispensed With, Whereby decoding capability of the 
image decoding apparatus is improved. 

[0157] If capability of the image decoding apparatus is not 
suf?cient for decoding all the coded signals, decoding can be 
controlled so as to minimiZe adverse effect on an image in 
accordance With the priority information. 

[0158] Although in the third embodiment, the CPU 108b 
instructs the decoding unit 101 to decode coded signals in 
the order on the basis of the priority information of respec 
tive objects, construction of the image decoding apparatus is 
not limited thereto. For example, the CPU 108b ?rst decides 
that coded signals of objects of ?rst to n-th (n: positive 
integer) priorities can be decoded Within a given time, and 
then instructs the decoding unit 101 to decode the coded 
signals in an arbitrary order of the ?rst to n-th priorities. 

[0159] Furthermore, although in the third embodiment, the 
image decoding apparatus 500 is used for receiving multi 
plexed signals in Which coded signals of image data of a 
composite image have been multiplexed as input signals, 
they may be multiplexed signals comprising coded signals 
of text data, design data (computer graphics (CG) data With 
Which lines or graphics are draWn), and so forth, other than 
the image data. In case of text data, information such as font 
or character siZe is also transmitted, to be composited on a 
composite image as in the object images. 

[0160] Furthermore, although in the third embodiment, an 
object is an image and a coded signals of image data is 
decoded, in a case Where an object is sound such as voice or 



US 2002/0057705 A1 

music, a coded signal of sound data can be decoded as 
described in the case of the image data of the third embodi 
ment. In the case of sound, priorities are decided on the basis 
of amount of coded sound data, volume, or the like. 

[0161] Embodiment 4. 

[0162] FIG. 6 is a diagram shoWing an image decoding 
apparatus according to a fourth embodiment of the present 
invention and shoWs decoding multiplexed signals in Which 
hierarchically coded signals in Which image signals of 
respective objects of a composite image are hierarchically 
coded, are multiplexed. 

[0163] In this hierarchical coding, a loW-resolution image 
signal and a high-resolution image signal of an object are 
respectively coded to produce coded signals of respective 
resolutions. 

[0164] Thus hierarchically coded signals comprises plural 
coded signals of image signals of different resolutions. 
Therefore, a coded signal of a loW-resolution image signal 
of small coded or decoded signal amount is used to alloW 
high speed retrieval or transmission of images of respective 
objects. In addition, a high-resolution image signal is coded 
by referring to the loW-resolution image signal as a reference 
image signal, thereby the high-resolution signal can be 
coded With high ef?ciency. In the hierarchical coding, a 
loW-resolution image may be termed “an image in a basic 
hierarchy or a loW-order hierarchy” and a high-resolution 
image may be termed “an image in a high-order hierarchy”. 

[0165] In the hierarchical coding, images of different SN 
(signal-to-noise ratio) or of different frame rates are used 
other than images of different spatial resolutions. 

[0166] A basic construction of an image decoding appa 
ratus of the fourth embodiment is identical to that of the 
image decoding apparatus 500 in FIG. 5 of the third 
embodiment, and differs only in that hierarchically coded 
signals in Which image signals have been hierarchically 
coded are decoded in the fourth embodiment. That is, in the 
image decoding apparatus of the fourth embodiment, con 
structions of components except CPU and a decoding unit 
are identical to those of the image decoding apparatus 500 
of the third embodiment. Therefore, in this embodiment, 
signal processing of CPU is mainly described With reference 
to FIG. 6. 

[0167] FIG. 6 is a ?oWchart shoWing the signal processing 
of the CPU. Assume that “m” indicates an m-th hierarchical 
order starting from the loWest order hierarchy (basic hier 
archy) and “n” indicates an n-th priority assigned to an 
object. 

[0168] In step S61, the CPU initialiZes the “m” of a 
hierarchical counter to 1 to perform processing a coded 
signal in a basic hierarchy. In step S62, the CPU initialiZes 
the “n” to 1. 

[0169] In step S63, the CPU decides Whether a hierarchi 
cally coded signal in m-th hierarchy of n-th priority object 
can be decoded Within a given time or not. When decided it 
cannot be decoded in step S63, in step S69, the CPU 
instructs synthesiZing means to synthesiZe decoded image 
signals, Whereas When decided it can be decoded in step 63, 
in step 64, the CPU instructs decoding means to decode the 
hierarchically coded signal in the m-th hierarchy of the n-th 
priority object. 
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[0170] In step S65, the CPU increments the “n” by one, 
and then in step S66, the CPU decides Whether coded signals 
in the m-th hierarchy have been decoded for objects of all 
priorities or not. When decided the decoding is not com 
pleted, the CPU performs step S63 again. The CPU repeats 
steps S63 to S65 until the decoding is completed. 

[0171] In step S67, the CPU decides Whether hierarchi 
cally coded signals of objects of a composite image of one 
frame have been decoded or not. When decided the decoding 
is not completed in step 67, the CPU increments the “m” of 
the hierarchical counter by one in step 68. Then, the CPU 
performs steps S62 to S67 again. On the other hand, When 
decided that the decoding is completed in step S67, the CPU 
instructs the synthesiZing means to synthesiZe decoded 
image signals by the control signal C2 in step S69. 

[0172] Thus, in accordance With the fourth embodiment, 
When hierarchically coded signals of plural objects of the 
composite image are decoded, the CPU decides Whether 
coded signals of all objects in a prescribed hierarchy can be 
decoded Within a given time or not, and When decided the 
decoding is not completed Within the given time, the coded 
signals in the hierarchy are not decoded. Therefore, even if 
decoding capability is not suf?cient for decoding hierarchi 
cally coded signals of all objects of the composite image, 
amount of decoded signals is controlled While minimiZing 
adverse effects on the composite image. 

[0173] Although in the fourth embodiment the image 
decoding apparatus for decoding the hierarchically coded 
signals has construction identical to that of the image 
decoding apparatus 500 of the third embodiment, the image 
decoding apparatus is not limited thereto. For example, the 
image decoding apparatus may have the construction iden 
tical to that of the image decoding apparatus 100 of the ?rst 
embodiment, and differs from the same only in that the CPU 
and the decoding unit decode the hierarchically coded 
signals. 

[0174] In addition, although the CPU instructs the decod 
ing unit to decode coded signals in accordance With priori 
ties, the image decoding apparatus is not limited thereto. The 
CPU ?rst decides that coded signals of ?rst to n-th priority 
objects can be decoded Within a given time and then 
instructs the decoding unit to decode the coded signals in an 
arbitrary order. 

[0175] Further, the CPU may ?rst decide decoding order 
of hierarchically coded signals comprising plural coded 
signals in accordance With the priority information extracted 
from the multiplexed signals, and then may instruct the 
decoding unit to decode only hierarchically coded signals 
betWeen a loWest order hierarchy and a high-order hierarchy 
above a prescribed order, of the decoding order Which is 
higher than a prescribed order. 

[0176] Further, although in the image decoding apparatus 
of the fourth embodiment, priorities are assigned to hierar 
chically coded signals of all frames, the image decoding 
apparatus is not limited thereto. For example, in predictive 
decoding according to MPEG in Which a frame is decoded 
by referring to an image signal of another frame, if decoding 
is skipped over plural frames, a reference image signal 
cannot be decoded. Therefore, in this predictive decoding, 
assuming that the coded signal to be decoded by referring to 
the undedcoded reference image signal remains undecoded, 








