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DESCRIPTION 

IMAGE SIGNAL MULTIPLEXING APPARATUS AND METHODS, IMAGE 

SIGNAL DEMULTIPLEXING APPARATUS AND METHODS, AND 

TRANSMISSION MEDIA 

Technical Field 

The present invention relates to image signal 

multiplexing apparatus and methods, image signal 

demultiplexing apparatus and methods, and transmission 

media, and more particularly to image signal multiplexing 

apparatus and methods, image signal demultiplexing 

apparatus and methods, and transmission media which are 
. 

suitable for use with data that may be recorded on a 

recording medium such as a magneto-optical disc, a 

magnetic tape or the like, reproduced from such a 

recording medium to be displayed on a display, and data 

transmitted from a transmission side to a reception side 

through a transmission path for displaying, editing and 

recording on the reception side such as in a 

teleconference system, a television telephone system, 

broadcasting equipment, a multimedia database search 

system and so on. 

Background Art 
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In a system for transmitting a motion picture 

signal to a remote location, for example, such as a 

teleconference system, a television telephone system or 

the like, an image signal is compress-encoded utilizing 

line correlation and interframe correlation of the image 

signal in order to efficiently utilize a transmission path. 

Also, in recent years, as the processing 

performance of computers has been improved, a motion 

picture information terminal using a computer is. becoming 

more and more popular. In such a system, information is 

transmitted through a transmission path such as a network 

to a remote location. Similarly, in this case, signals 

such as image signals, audio signals and data to be 

transmitted are compress-encoded for transmission in order 

to efficiently utilize the transmission path. 

On a terminal side, a compressed signal 

transmitted thereto is decoded on the basis·of a 

predetermined method to recover original image signals, 

audio signals, data and so on which are outputted to a 

display, a speaker and so on provided in the terminal. In 

the prior art, a transmitted image signal and so on have 

been merely outputted to a display device as they are, 

whereas in a computer-based information terminal, a 

plurality of such image signals, audio signals and data 

can be displayed in a two-dimensional or three-dimensional 
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space after they have been transformed. Such processing 

can be realized by describing information on the two­

dimensional and three-dimensional space in a predetermined 

method on the transmission side, and performing 

predetermined transform processing, for example, on the 

image signals to display in accordance with the 

description on a terminal. 

A representative scheme for describing such 

spatial information is, for example, VRML (Virtual Reality 

Modelling Language). This has been standardized in ISO­

IEC_JTC1/SC24, and its latest version VRML 2.0 is 

described in ISI4772. The ·vRML is a language for 

describing a three-dimensional space, wherein a collection 

of data is defined for describing attributes, shape and so 

on of a three-dimensional space. This collection of data 

is called a node. Describing a three-dimensional space 

involves describing how these predefined nodes are 

synthesized. For a node, data indicative of attributes 

such as color, texture or the like and data indicative of 

the shape of a polygon are defined. 

On a computer-based information terminal, a 

predetermined object is produced by CG (Computer Graphics) 

using polygons and so on in accordance with descriptions 

such as VRML as mentioned above. With the VRML, it is 

also possible to map a texture to a three-dimensional 
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object composed of thus produced polygons. A node called 

Texture is defined when a texture to be mapped is a still 

image, while a node called Movie Texture is defined when a. 

motion picture, where information on the texture to be 

mapped (the name of a file, display start and end time, 

and so on) is described in the node. 

Here, the mapping of a texture (hereinafter, 

called texture mapping as appropriate) will be described 

with reference to Fig. 14. First, a texture to be mappe~ 

(image signal) and a signal representative of its 

transparency (Key signal), and three-dimensional object 

information are inputted from the outside, and stored in a 

predetermined storage area in a group of memories 151. 

The texture is stored in a texture memory 152; the signal 

representative of the transparency in a gray scale memory 

153; and the three-dimensional object information in a 

three-dimensional information memory 154. Here, the 

three-dimensional object information refers to information 

on the shapes of polygons, information on illumination, 

and so on. 

A rendering circuit 155 forms a three-dimensional 

object using polygons based on the predetermined three­

dimensional object information recorded in the group of 

memories 151. The rendering circuit 155 reads a 

predetermined texture and a signal indicative of its 
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transparency from the memory 152 and the memory 153 based 

on the three-dimensional object information, and maps the 

texture to the three-dimensional object. The signal 

representative of the transparency indicates the 

transparency of the texture at a corresponding location, 

and therefore indicates the transparency of the object at 

the position to which the texture at the corresponding 

position is mapped. The rendering ~ircuit 155 supplies a 

two-dimensional transform circuit 156 with a signal of the 

object to which the texture has been mapped. The two­

dimensional transform circuit 156 in turn transforms the 

three-dimensional object to a two-dimensional image signal 

produced by mapping the three-dimensional object to a two­

dimensional plane ·based on view point information supplied 

from the outside. The three-dimensional object 

transformed into a two-dimensional image signal is further 

outputted to the outside. The texture may be a still 

image or a motion picture. With a motion picture, the 

foregoing operation is performed every time an image frame 

of the motion picture to be mapped is changed. 

The VRML also supports compressed image formats 

such as JPEG (Joint Photographic Experts Group), which is 

a highly efficient coding scheme for still images, and 

MPEG (Moving Picture Experts Group), which is a motion 

picture coding scheme, as formats for textures to be 
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mapped. In this case, a texture (image) is decoded by 

decode processing based on a predetermined compression 

scheme, and the decoded image signal is recorded in the 

memory 152 in the group of memories 151. 

In the rendering circuit 155, a texture recorded 

in the memory 152 is mapped irrespective of whichever 

format of the image, whether a motion picture or a still 

image, or its contents. Only one texture stored in the 

memory can be mapped to a certain polygon at any time, so 

that a plurality of textures cannot be mapped to a single 

polygon. 

When such three-dimensional information and 

texture information are transmitted through a transmission 

path, the information must be compressed before 

transmission in order to efficiently utilize the 

transmission path. Particularly, when a motion picture is 

mapped to a three-dimensional object and in other similar 

cases, it is essential to compress the motion picture 

before transmission. 

For example, the above-mentioned MPEG scheme has 

been discussed in ISO-IEC/JTC1/SC2/WG11, and proposed as a 

standard plan, and a hybrid scheme, which is a combination 

of motion compensation differential pulse code modulation 

and DCT (Discrete Cosine Transform) encoding, has been 

employed. The MPEG defines several profiles and levels 
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for supporting a variety of applications and functions. 

The most basic one is a main profile main level (MP@ML). 

An exemplary configuration of an encoder for 

MP@ML of the MPEG scheme is described with reference to 

Fig. 15. An input image signal is first inputted to a 

group of frame memories 1, and stored in a predetermined 

order. Image data to be encoded is inputted to a motion 

vector detector circuit 2 in units of macroblocks. The 

motion vector detector circuit 2 processes image data of 

each frame as an I-picture, a P-picture, or a B-picture in 

accordance with a previously set predetermined sequence. 

It has previously been determined whether images of 

respective frames sequentially inputted thereto should be 

processed as an I-, P-, or a-picture (for example, 

processed in the order of I, B, P, e, P, ... , B, P). 

The motion vector detector circuit 2 performs 

motion compensation with reference to a previously defined 

predetermined reference frame to detect its motion vector. 

The mot\on compensation (interframe prediction) has three 

modes: forward prediction, backward prediction, and bi­

directional prediction. A prediction mode for the P­

pi·cture is only the forward prediction, whereas prediction 

modes for_the B-pictures are the three types, i.e., the 

forward prediction, backward prediction and bi-directional 

prediction. The motion vector detector circuit 2 selects 
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a prediction mode which minimizes a prediction error, and 

generates a prediction vector with the selected prediction 

mode. 

In this event, the prediction error is compared, 

for example, with the variance of a macroblock to be 

encoded, such that the prediction is not performed with 

that macroblock and intraframe encoding is performed 

instead when the variance of the macroblock is smaller. 

In this case, the prediction mode is an intra-image 

encoding (intra). The motion vector and the prediction 

mode are inputted to a variable-length enc~der circuit 6 

and a motion compensa~ion circuit 12. 

· The motion compensation circuit 12 produces 

predicted image data based on the inputted motion vector, 

and inputs the predicted image data to a calculation 

circuit 3. The calculation circuit 3 calculates 

difference data between the value of a macroblock to be 

encoded and the value of a predicted image, and outputs 

the difference data to a DCT circuit 4. With an intra­

macroblock, the calculation circuit 3 outputs a signal of 

a macroblock to be encoded to the DCT circuit 4 as it is. 

The DCT circuit 4 performs DCT (Discrete Cosine 

Transform)" on the inputted signal which is transformed 

into a DCT coefficient. This DCT coefficient is inputted 

to a quantization circuit 5 which quantizes the DCT 
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coefficient with a quantization step corresponding to the 
\ 

amount of stored data (buffer storage amount) in a 

transmission buffer 7, and then quantization data is 

inputted to the variable-length encoder circuit 6. 

The variable length encoder circuit 6 transforms 

the quantization data (for example, data on an I~picture) 

supplied from the quantization circuit 5 into a variable 

length code such as a Huffman code, corresponding to a 

quantization step (scale) supplied from the quantization 

circuit S, and outputs the variable length code to the 

transmission buffer 7. The variable length encoder 

circuit 6 is also fed with the quantization step (scale) 

from the quantization circuit 5, the prediction mode (a 

mode indicating which of the intra-image prediction, 

forward prediction, backward prediction and bi-directional 

prediction has been set) from the motion vector detector 

circuit 2, and the motion vector, all of which are also 

variable-length-encoded. 

The transmission buffer 7 temporarily stores the 

encoded data inputted thereto, and outputs data 

corresponding to the amount of storage to the quantization 

circuit 5. When the amount of remaining data increases to 

an allowable upper limit value, the transmission buffer 7 

increases the quantization scale of the quantization 

circuit 5 through a quantization control signal to 
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decrease the data amount of quantization data. on the 

contrary, when the amount of remaining data decreases to 

an allowable lower limit value, the transmission buffer 7 

reduces the quantization scale of the quantization circuit 

5 through the quantization control signal to increase the 

data amount of quantization data. In this way, the 

transmission buffer 7 is prevented from overflow and 

underflow. Then, encoded data stored in the transmission 

buffer 7 is read at predetermined timing, and outputted to 

a transmission path as a bitstream. On the other hand, 

the quantization data outputted from the quantization 

circuit 5 is inputted to a dequantization circuit 8, and 

is dequantized corresponding to the quantization step 

supplied from the quantization circuit 5. Output data 

from the dequantization circuit 8 (a DCT coefficient 

derived by dequantization) is inputted to IDCT (inverse 

DCT) circuit 9. The IDCT circuit 9 applies inverse DCT to 

the inputted DCT coefficient, and derived output data 

(difference data) is supplied to a calculation circuit 10. 

The calculation circuit 10 adds the difference data and 

the predicted image data from the motion compensation 

circuit 12, and the resulting output image data is stored 

in a frame memory (FM) 11. With an intra-macroblock, the 

calculation circuit 10 supplies the output data from the 

IDCT circuit 9 as it is t~ the frame memory 11. 
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Hext, an exemplary configuration of a decoder for 

MP@ML of the MPEG will be described with reference to Fig. 

16. Encoded image data (bitstream) transmitted through a 

transmission path is received by a receiver circuit, not 

shown, reproduced by a reproducing unit, temporarily 

stored in a reception buffer 21, and then supplied to a 

variable length decoder circuit 22 as encoded data. The 

variable length decoder circuit 22 variable-length-decodes 

the encoded data supplied from the reception buffer 21, 

and outputs a motion vector and a prediction mode to a 

motion compensation circuit 27 and a quantization step to 

a dequantization circuit 23, respectively, and outputs 

decoded quantized data to a dequantization circuit 23. 

The dequantization circuit 23 dequantizes the 

quantized data supplied from the variable length decoder 

circuit 22 in accordance with the quantization step 

supplied likewise from the variable length decoder circuit 

22, and outputs the output data (a DCT coefficient derived 

by the dequantization) to an IDCT.circuit 24. The output 

data (DCT coefficient) outputted from the dequantization 

circuit 23 is subjected to inverse DCT processing in the 

IDCT circuit 24, and output data (difference data) is 

supplied to a calculation circuit 25. 

When the output data outputted from the IDCT 

circuit 24 is data on a I-picture, its output data is 
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outputted from the calculation circuit 25 as image data, 

and supplied to and stored in a group of frame memories 26 

for producing predicted image data for image data (data on 

a·P- or B-picture) subsequently inputted to the 

calculation circuit 25. The image data is also outputted 

as it is to the outside as a reproduced image. On the 

other hand, when the data outputted from the IDT circuit 

24 is a P- or B-picture, the motion compensation circuit 

27 produces predicted image data from image data stored in 

the frame memory in accordance with a motion vector and a 

prediction mode supplied from the variable length decoder 

circuit 22, and outputs the predicted image data to the 

calculation circuit 25. The calculation circuit 25 adds 

the output data (difference data) inputted from the IDCT 

circuit 24 and the predicted image data supplied from the 

motion compensation circuit 27 to derive output image data. 

With a P-picture, on the other hand, the output dat~ of 

the calculation circuit 25 is stored in the group of frame 

memories 26 as predicted image data, and used as a 

reference image for an image signal to be next decoded. 

Other than MP@ML, a variety of profiles and 

levels are defined in the MPEG, and a variety of tools 

have been provided therefor. A scalability is one of such 

tools. A·lso, a scalable encoding scheme has been 

' ' I introduced into the MPEG for realizing a scalability 
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corresponding to different image sizes and frame rates. 

For example, with a spatial scalability, an image signal 

of a smaller image size is decoded when a bitstream of a 

lower layer is only decoded, while an image signal of a 

larger image size is decoded when bitstreams of a lower 

layer and an upper layer are decoded. 

An encoder for spatial scalability will be 

described with reference to Fig. 17. With the spatial 

scalability, a lower layer corresponds to an image signal 

of a smaller image size, while an upper layer corresponds 

to an image signal of a larger image size. 

An image.signal of the lower layer is first 

inputted to a group of frame memories 1, and encoded in a 

manner similar to MP@ML. Output data of a calculation 

circuit 10, however, is supplied to a group of frame 

memories 11 and used not only as predicted image data for 

the lower layer but also is used for predicted image data 

for the upper layer after it is enlarged to the same image 

size as the image size of the upper layer by an image 

enlarging circuit 31. 

An image signal of the upper layer is first 

inputted to a group of frame memories 51. A motion vector 

detector circuit 52 determines a motion vector and a 

prediction mode in a manner similar to MP@ML. A motion 

compensation circuit 62 produces predicted image data in 
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accordance with the motion vector and the prediction mode 

determined by the motion vector detector circuit 52, and 

outputs the predicted image data to a weighting circuit 34. 

The weighting circuit 34 multiplies the predicted image 

data by a weight W, and outputs the weighted predicted 

image data to a calculation circuit 33. 

The output data (image data) of the calculation 

circuit 10 is inputted to the group of frame memories 11 

and the image enlarging circuit 31, as mentioned above. 

The image enlarging circuit.31 enlarges the image data 

produced by the calculation circuit 10 to produce the same 

size as the image size of the upper layer, and outputs the 

enlarged image data to the weighting circuit 32. The 

weighting circuit 32 multiplies the output data from the 

image enlarging circuit 31 by a weight (1-W), and outputs 

the resulting data to the calculation circuit 33 as 

weighted predicted image data. 

The calculation circuit 33 adds the output data 

of the weighting circuit 32 and the output data of the 

weighting circuit 34, and outputs the resulting data to a 

calculation circuit 53 as predicted image data. The 

output data of the calculation circuit 33 is also inputted 

to a calculation circuit 60, added to output data of an 

inverse DCT circuit 59, and then inputted to a group of 

frame memories 61. Afterwards, the output data is used as 
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a prediction reference data frame for image data to be 

encoded. The calculation circuit 53 calculates the 

difference between image data to be encoded and the output 

data (predicted image data) of the calculation circuit 33, 

and outputs this as difference data. However, with an 

intraframe encoded macroblock, the calculation circuit 53 

outputs image data to be encoded as it is to a DCT circuit 

54. 

The DCT circuit 54 applies DCT (discrete cosine 

transform) processing to the output data of the 

calculation circuit 53 to produce a DCT coefficient, and 

outputs the DCT coefficient to a quantization circuit 55. 

The quantization circuit 55, as is the case of MP@ML, 

quantizes the DCT coefficient in accordance with a 

quantization scale determined by the amount of data stored 

in a transmission buffer 57 or the like, and outputs 

quantized data to a variable length encoder circuit 56. 

The variable length encoder circuit 56 variable-length­

encodes the quantized data (quantized DCT coef£icient), 

and then outputs this through the transmission buffer 57 

as a bitstream for the upper layer. 

The output data of the quantization circuit 55 is 

also dequantized by a dequantization circuit 58 with the 

quantization scale used in the quantization circuit 55. 

Output data (a DCT coefficient derived by dequantization) 
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of the dequantization circuit 8 is supplied to the IDCT 

circuit 59, subjected to inverse DCT processing in the 

IDCT circuit 59, and then inputted to the calculation 

circuit 60. The calculation circuit 60 adds the output 

data of the calculation circuit 33 and the output data 

(difference data) of the inverse DCT circuit 59, and 

inputs the output data to the group of frame memories 61. 

The variable length encoder circuit 56 is also 

fed with the motion vector and the prediction mode 

detected by the motion vector detector circuit 52, the 

quantization scale used in the quantization circuit 55, 

and the weight W used in the weighting circuits 34 and 32, 

each of which is encoded and supplied to the buffer 57 as 

encoded data. The encoded data is transmitted through the 

buffer 57 as a bitstream. 

Next, an example of a decoder for spatial 

scalability will be described with reference to Fig. 18. 

A bitstream of a lower layer, after inputted to a 

reception buffer 21, is decoded in a manner similar to . 

MP@ML. Output data of a calculation circuit 25 is 

outputted to the outside, and also stored in a group of 

frame memories 26 not only for use as predicted image data 

for an image data to be subsequently decoded but also for 

use as predicted image data for an upper layer after it is 

enlarged by the image signal enlarging circuit 81 to the 
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same image size as an image signal of the upper layer. 

A bitstream of the upper layer is supplied to a 

variable length decoder circuit 72 through a reception 

buffer 71, and a variable length code is decoded. At this 

time, a quantization scale, a motion vector, a prediction 

mode and a weighting coefficient are decoded together with 

a DCT coefficient. ·guantized data decoded by the variable 

length decoder circuit 72 is dequantized in the 

dequantization circuit 73 using the decoded quantization 

scale, and then the DCT coefficient (the DCT coefficient 

derived by dequantization) is supplied to an IDCT circuit 

74. Then, the DCT coefficient is subjected to inverse DCT 

processing by the IDCT circuit 74, and then output data is 

supplied to a calculation circuit 75. 

A motion compensation circuit 77 produces 

predicted image data in accordance with the decoded motion 

vector and prediction mode, and inputs the predicted image 

da~a to the weighting circuit 84. The weighting circuit 

84 multiplies the output data of the motion compensation 

circuit 77 by the decoded weight W, and outputs the 

weighted output data to a calculation circuit 83. 

The output data of the calculation circuit 25 is 

outputted as reproduced image data for the lower layer, 

outputted to the group of frame memories 26 and 

simultaneously enlarged by an image signal enlarging 
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circuit 81 to the same image size as the image size of the 

upper layer, and outputted to a weighting circuit 28. The 

weighting circuit 82 multiplies· output data of the image 

signal enlarging circuit 81 by (1-W) using the decoded 

weight W, and outputs the weighted output data to the 

calculation circuit 83. 

The calculation circuit 83 adds the output data 

of the weighting circuit 84 and the output data of the 

weighting circuit 82, and outputs the addition result to 

the calculation circuit 75. The calculation circuit 75 

adds the output data of the IDCT circuit 74 and the output 

data of the calculation circuit 83, outputs the addition 

result as a reproduced image for the upper layer, and also 

supplies it to the group of frame memories 76 for later 

use as predicted image data for image data to be decoded. 

While the processing for a luminance signal has 

been heretofore described, color difference signals are 

also processed in a similar manner.· In this case, however, 

a motion vector used therefor is such one that is derived 

by dividing the motion vector for a luminance signal by 

two in the vertical direction and in the horizontal 

direction. While the MPEG scheme has been described above, 

a variety of other high efficient coding schemes have been 

standardized for motion pictures. For example, ITU-T 

defines schemes called H.261 and H262 mainly for coding 
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schemes directed to communications. Each of these H.261 

and H263 is a combination of motion compensation 

differential pulse code modulation and DC~ transform 

encoding basically similar to the MPEG scheme, so that a 

similar encoder and decoder may be used though details 

such as header information are different. 

Further, in the MPEG scheme described above, a 

new efficient coding scheme called MPEG4 has been in 

course of standardization for motion picture signals. A 

significant feature of the MPEG4 lies in that an image can 

be encoded in units of objects (an image is divided into a 

plurality of subimages for encoding), and processed. On 

the decoding side, image signals of respective objects, 

i.e., a plurality of image signals are synthesized to 

reconstruct a single image. 

An image synthesizing system for synthesizing a 

plurality of images into a single image employs, for 

example, a method called a chroma key. This is a method 

which captures a predetermined object before a background 

in a particular.uniform color such as blue, extracts a 

region other than the blue background, and synthesizes the 

extracted region in another image. A signal indicative of 

the extracted region in this event is called a Key signal. 

Rext, a method of encoding a synthesized image 

will be explained with reference to Fig. 19. An image Fl 
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represents a background, while an image F2 represents a 

foreground. The foreground F2 is an image produced by 

capturing an image in front of a background in a 

particular color, and extracting a region other than the 

background in that color. In this event, a signal 

indicative of the extracted region is a Key signal Kl• A 

synthesized image F3 is synthesized by these Fl, F2, Kl. 

For encoding this image, F3 is typically encoded as it is 

in accordance with a coding scheme such as the MPEG. In 

this event, information such as the Key signal is lost, so 

that re-editing and re-synthesis of the images, such as 

changing only the background Fl with the foreground F2 

maintained unchanged, are difficult. 

on the other hand, it is also possible to 

construct a bitstream of an image F3 by individually 

encoding the images Fl, F2 and the Key signal Kl and 

multiplexing respective bitstreams, as illustrated in Fig. 

20. 

Fig. 21 illustrates a method of producing a 

synthesized image F3 by decoding a constructed bitstream 

in the manner shown in Fig. 20. The bitstream is 

demultiplexed into decomposed bitstreams Fl, F2 and Kl, 
' each of which is decoded to produce decoded images Fl', 

F2' and a decoded Key signal Kl'. In this event, Fl' and 

F2' can be synthesized in accordance with the Key signal 

20 



Kl' to produce a decoded synthesized image Fl'. In this 

case, re-e~iting and re-synthesis, such as changing only 

the background Fl with the foreground F2 maintained 

unchanged in the same bitstream, can be carried out. 

In the MPEG4, respective image sequences such as 

the images Fl, F2 composing a synthesized images, as 

mentioned above, are called a VO (Video Object). Also, an 

image frame of a VO at a certain time is called a VOP 

(Video Object Plane). The VOP is composed of luminance 

and color difference signals and a Key signal. An image 

frame refers to an image at a predetermined time, and an 

image sequence refers to a collection of image frames at 

different times. In other words; each VO is a collection 

of VOPs at different times. Respective vos have different 

sizes and positions depending on the time. That is, even 

VOPs belonging to the same VO may differ in size and 

posit~on. 

Figs. 22 and 23 illustrate the configurations of 

an encoder and a decoder for encoding and decoding an 

image in units of objects, as mentioned above. Fig. 22 

illustrates an example of an encoder. An input image 

signal is first inputted to a VO composition circuit 101. 

The VO composition circuit 101 divides _the input image 

into respective objects, and outputs image signals 

representative of the respective objects (VOs). Each 
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image signal representative of a VO is composed of an 

image signal and a Key signal. The image signals 

outputted from the VO composition circuit 101 are 

outputted on a VO-by-VO basis to VOP composition circuits 

102-0 to 102-n, respectively. For example, an image 

signal and a Key signal of VOO are inputted to the VOP 

composition circuit 102-0; an image signal and a Key 

signal of vol are inputted to the VOP composition circuit 

102-1; and subsequently, an image signal and a Key signal 

of von are inputted to the VOP composition circuit 102-n 

in a similar manner. 

In the VO composition circuit 101, for example, 

when an image signal is produced from a chroma key as 

illustrated in Fig. 20, its VO is composed of respective 

image signals and a Key signal as they are. For an image 

which lacks a Key signal or has lost a Key signal, the 

image is divided into regions, a predetermined region is 

extracted, and a Key signal is produced to compose a VO. 

Each of the VOP composition circuits 102-0 to 102-n 

extracts from an associated image frame a minimum 

rectangular portion including an object within the image. 

In this event, however, the numbers of pixels in the 

rectangular portion should be multiples of 16 in the 

horizontal and vertical directions. Each of the VOP 

composition circuits 102-0 to 102-n extracts image signals 
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(luminance and color difference signals) and a Key signal 

from the above-mentioned rectangle, and outputs them. A 

flag indicative of the size of each VOP (VOP Size) and a 

flag indicative of the position of the VOP at absolute 

coordinates (VOP POS) are also outputted. Output signals 

of the VOP composition circuits 102-0 to 102-n are 

inputted to VOP encoder circuits 103-0 to 103-n, 

respectively, and encoded. Outputs of the VOP encoder 

circuits 103-0 to 103-n are inputted to a multiplexer 

circuit 104 and assembled into a single bitstream which is 

outputted to the outside as a bitstream. 

Fig. 23 illustrates an example of a decoder. A 

multiplexed bitstream is demultiplexed by a demultiplexer 

circuit 111 into decomposed bitstreams of respective vos. 

The bitstreams of respective vos are inputted to and 

decoded in VOP decoder circuits 112-0 to 112-n, 

respectively. Each of the VOP decoder circuits 112-0 to 

112-n decodes image signals and a Key signal, a flag 

indicative of the size (VOP Size), and a flag indicative 

of the position at absolute coordinates (VOP POS) of an 

associated VOP, and inputs them to an image reconstruction 

circuit 113. The image reconstruction circuit 113 uses 

the image signals, key signals, flags indicative of the 

sizes (VOP Size), and flags indicative of the positions at 

absolute coordinates (VOP POS) of respective VOPs to 
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synthesize an image, and outputs a reproduced image. Next, 

an example of the VOP encoder circuit 103-0 (the remaining 

VOP encoder circuits 103-1 to 103-n are configured in a 

similar manner) will be described with reference to Fig. 

24. Image signals and a Key signal composing each VOP are 

inputted to an image signal encoder circuit 121 and a Key 

signal encoder circuit 122, respectively. The image 

signal encoder circuit 121 performs encoding processing, 

for example, in accordance with a scheme such as the MPEG 

scheme and H.263. The Key signal encoder circuit 122 

performs encoding processing, for example, in accordance 

with DPCM or the like. In addition, for encoding the Key 

signal, there is also a method by which motion 

compensation is performed using a motion vector detected 

by the image signal encoder circuit 121 to encode a 

differential signal. The amount of bits generated by the 

Key signal encoding is inputted to the image signal 

encoder circuit 121 such that a predetermined bit rate is 

reached. 

A bitstream of encoded image signals (a motion 

vector and texture information) and a bitstream of a Key 

signal are inputted to a multiplexer circuit 123 which 

multiplexes them into a single bitstream and outputs the 

multiplexed bitstream through a transmission buffer 124. 

Fig. 25 illustrates an exemplary configuration of 
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the VOP decoder circuit 112-0 (the remaining VOP decoder 

circuits 112-1 to 112-n are configured in a similar 

manner). A bitstream is first inputted to a demultiplexer 

circuit 131 and decomposed into a bitstream of image 

signals (a motion vector and texture information) and a 

bitstream of a Key signal which are decoded respectively 

by an image signal decoder circuit 132 and a Key signal 

decoder circuit 133. In this event, when the Key signal 

has been encoded by motion compensation, the motion vector 

decoded by the image signal decoder circuit 132 is 

inputted to the Key signal decoder circuit 133 for use in 

decoding. 

While a method of encoding an image on a VOP-by­

VOP basis has been described above, such a scheme·is now 

in course of standardization as the MPEG4 in ISO-

IEC/JTC1/SC29/WG11. A method of efficiently encoding 

respective VOPs as mentioned above has not been well 

established at present, and moreover, functions such as 

the scalability have not been well established at present. 

In the following, description will be made on a 

method of scalable-encoding an image in units of objects. 

As mentioned above, the rendering circuit 155 maps a 

texture stored in the memory 152 irrespective of whichever 

format, a motion picture or a still image, and its 

contents. Only one texture stored in the memory can be 
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mapped to a polygon at any time, so that a plurality of 

textures cannot be mapped to a pixel. In many cases, an 

image is transmitted in a compressed form, so that a 

compressed bitstream is decoded on a terminal side, and 

then stored in a predetermined memory for texture mapping. 

In the prior art, only one image signal is 

produced at any time by decoding a bitstream. For example, 

when a bitstream in accordance with MP@ML in the MPEG is 

decoded, a single image sequence is decoded. Also, with 

the scalability in the MPEG2, an image of a low image 

quality is produced when a bitstream of a lower layer is 

decoded, while an image signal of a high image quality is 

produced when bitstreams of lower and upper layers are 

decoded. In any case, one image sequence is decoded as a 

consequence. 

A different situation occurs, however, in the 

case of a scheme such as the MPEG4 which codes an image in 

units of objects. More specifically, a single object may 

be composed of a plurality of bitstreams, in which case, a 

plurality of images may be produced for each bitstream. 

Therefore, a texture cannot be mapped to a three­

dimensional object described in the VRML or the like. As 

a method of solving this problem, it is contemplated that 

one VRML node (polygon) is allocated to one image object 

(VO). For example, it can be thought, in the case of Fig. 
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21, that the background F' is allocated to one node, and 

the foreground F2' and the Key signal Kl' are allocated to 

one node. However, when one image object is composed of a 

plurality of bitstreams so that a plurality of images are 

produced therefrom when decoded, the following problem 

arises. This problem will be explained with reference to 

Figs. 26 to 31. Three-layer scalable encoding is taken as 

an example. In the three-layer scalable encoding, two 

upper layers, i.e., a first upper layer (an enhancement 

layer 1. hereinafter called the upper layer 1 as 

appropriate) and a second upper layer (an enhancement 

layer 2. hereinafter called the upper layer 2 as 

appropriate) exist in addition to a lower layer (base 

layer). In comparison with an image produced by decoding 

up to the first upper layer, an image produced by decoding 

up to the second upper layer has an improved image quality. 

'Here, the improved image quality refers to a spatial 

resolution in the case of the spatially scalable encoding; 

a frame rate in the case of temporally scalable encoding; 

and SNR (Signal to Noise Ratio) of an image in the case of 

SRR scalable encoding. 

In the MPEG4 which encodes an image in units of 

objects, the relationship between the first upper layer 

and the second upper layer is defined as follows: (1) the 

second upper layer includes an entire region of the first 
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upper layer; (2) the second upper layer corresponds to a 

portion of a region of the first upper layer; and (3) the 

second upper layer corresponds to a region wider than the 

first upper layer. The relation (3) exists when the 

scalable encoding,is performed for three or more layers. 

This is the case where the first upper layer corresponds 

to a portion of a region of the lower layer, and the 

second upper layer includes an entire region of the lower 

,layer, or the case where the first. upper layer corresponds 

to a portion of the region of the lower layer, and the 

second upper layer corresponds to a region wider than the 

first upper layer, and corresponds to a portion of the 

region of the lower layer. In the relation (3), when 

decoding up to the first upper layer, the image quality is 

improved only in a portion of the image of the lower 

layer; and when decoding up to the second upper layer, the 

image quality i~ improved in a wider area or over the 

entire region of the image of the lower layer. In the 

reiation (3), a VOP may have a rectangular shape or any 

arbitrary shape. 

Figs. 26 to 31 illustrate an example of three­

layer spatially scalable encoding. Fig. 26 illustrates an 

example of a spatial scalability in the relation (1), 

wherein VOPs are all rectangular in shape. Fig. 27 

illustrates an example of a spatial scalability in the 
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relation (2), wherein VOPs are rectangular in shape. Fig. 

28 illustrates an example of a spatial scalability in the 

relation (3), wherein VOPs of all layers are rectangular 

in shape. Fig. 29 illustrates an example of a spatial 

scalability in the relation (3), wherein a VOP of the 

first upper layer is arbitrary in shape, and VOPs of the 

lower layer and the second upper lay~r are rectangular in 

shape. Figs. 30 and 31 each illustrate an example of a 

spatial scalability in the relation (1), wherein VOPs are 

rectangular and arbitrary in shape, respectively. 

Here, as illustrated in Fig. 26, when the image 

quality of an entire image is improved, the image having 

the highest image quality is only required to be displayed 

as is the case of the scalable encoding such as the 

conventional MPEG2. However, the cases as illustrated in 

Figs. 27, 28 and 29 may exist in the MPEG4 which codes an 

image in units of objects. For example, in the case of 

Fig. 27, when bitstreams on the lower layer and the upper 

layers 1, 2 are decoded, the resolutions of images of the 

lower layer and the upper layer 1 are converted, and two 

image sequences after the resolution conversion are 

synthesized with a decoded image sequence of the upper 

layer 2 to reconstruct an entire image. Also, in the case 

of Fig. 29, the upper layer 1 and the lower layer may only 

be decoded, with an image of the upper layer 1 being only 
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outputted for synthesis with another image sequence 

decoded from another bitstream. 

As described above, the coding of an image in 

units of objects implies a problem in that only a method 

of simply allocating one node to one object becomes 

incapable of mapping an image to an object as a texture if 

a plurality of images are produced for one object. 

Disclosure of the Invention 

The present invention has been made in view of 

the situation as mentioned above, and is intended to 

ensure that an image can be mapped to an object as a 

texture even when a plurality of images are produced for 

one object. 

An image signal multiplexing apparatus and method, 

and a program for multiplexing image ·signals to be 

transmitted through a transmission medium in the present 

invention are adapted to select spatial configuration 

information for describing a predetermined object and for 

selecting streams constituting the predetermined object 

from among a plurality of layers of bitstreams having 

different qualities, produce information related to the 

object composed of the bitstreams selected by the 

selecting means, and multiplex the selected spatial 

configuration information, the selected bitstreams, and 
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the produced information on the object to output the 

multiplexed information. 

Also, an image signal multiplexing apparatus and 

method, and a transmission medium for transmitting a 

program for multiplexing image signals to be transmitted 

through the transmission medium in the present invention 

are adapted to output spatial configuration information 

for describing a predetermined object, a plurality of 

layers of bitstreams having different qualities and 

composing the predetermined object, and information 

related to the object including at least dependency 

information representative of a dependency relationship 

between different bitstreams, and multiplex the outputted 

spatial configuration information, plurality of layers of 

bitstreams, and information related to the object to 

output the multiplexed information. 

Further, an image signal demultiplexing apparatus 

and method for separating a multiplexed image signal into 

respective signals, and a program for separating a 
. I 

multiplexed signal transmitted through a transmission 

medium into respective signals are adapted to separate, 

from a multiplexed bitstream having multiplexed therein 

spatial configuration information for describing an object, 

a plurality of layers of bitstreams having different 

qualities and composing the object~ and information 
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related to the object, the spatial configuration 

information for describing the object, the plurality of 

layers of bitstreams composing the object, and the 

information related to the object, respectively, analyze 

the spatial configuration information, decode the 

plurality of layers of bitstreams, mix output signals 

corresponding to the same object within the decoded output 

signals, and reconstruct an image signal from the analyzed 

output data and the mixed output data based on the 

information related to the object. 

Also, an image signal demultiplexing apparatus 

and method for separating a multiplexed image signal into 

respective signals, and a program for separating a 

multiplexed image signal transmitted through a 

transmission m~dium into respective image signal in the 

present invention are adapted to separate, from a 

transmitted multiplexed bitstream having multiplexed 

therein spatial configuration information for describing 

an object, a plurality of layers of bitstreams having 

different qualities and composing the object, and 

dependency information indicative of a dependency 

relationship of information between the different 

bitstreams, the spatial configuration information for 

describing the object, the plurality of layers of 

bitstreams composing the object, and the information 
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related to the object, control to select spatial 

configuration information for describing a predetermined 

object, and the plurality of layers of bitstreams 

composing the object based on a selecting signal and the 

dependency information, analyze the selected spatial 

configuration information, decode the plurality of layers 

of bitstreams, mix output signals corresponding to the 

same object within the decoded output signals, and 

reconstruct· an image signal from the analyzed output data 

and the mixed output signal based on the information 

related to the object. 

Brief Description of Drawings 

Fig. 1 is a block diagram illustrating exemplary 

configurations of an image signal multiplexing apparatus 

and an image signal demultiplexing apparatus according to 

the present invention; 

Fig. 2 is a block diagram illustrating an 

exemplary configuration of a multiplexer circuit 203 in 

Fig. 1 i 

Fig. 3 is a block diagram illustrating an 

exemplary configuration of a demultiplexer circuit 205 in 

Fig. 1 i 

Fig. 4 is a diagram illustrating a correspondence 

relationship between respective signals for reconstructing 
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an image and a reconstruction circuit 209 in Fig. 1; 

Fig. 5 is a diagram illustrating a correspondence 

relationship between respective signals for reconst~ucting 

an image and the reconstruction circuit 209 in Fig. l; 

Fig. 6 is a block diagram illustrating an 

exemplary configuration of a synthesizer circuit 252 in 

Fig. 5; 

Fig. 7 is a diagram showing the structure of an 

object descriptor; 

Fig. 8 is a diagram showing the structure of 

ES_Descriptor; 

Fig. 9 is a diagram showing the structure of 

ESConFigParams; 

Fig. 10 is a diagram showing the structure of a 

scene descriptor for a motion picture; 

Fig. 11 is a diagram showing the structure of a 

scene descriptor for a still image; 

Fig. 12 is a block diagram illustrating other 

exemplary configurations of an image signal multiplexing 

apparatus and an image signal demultiplexing apparatus 

according to the present invention; 

Fig. 13 is a diagram showing the structure of 

ES_Descriptor; 

Fig. 14 is a block diagram illustrating an 

exemplary configuration of a conventional object 
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synthesizing circuit; 

Fig. 15 is a block diagram illustrating an 

exemplary configuration of a conventional image signal 

encoder; 

Fig. 16 is a block diagram illustrating an 

exemplary configuration of a conventional image signal 

decoder; 

Fig. 17 is a block diagram illustrating another 

exemplary configuration of a conventional image signal 

encoder; 

Fig. 18 is a block diagram illustrating another 

exemplary configuration of a conventional image signal 

decoder; 

Fig. 19 is a diagram for explaining a 

conventional synthesis of images; 

Fig. 20 is a diagram for explaining how images 

are synthesiz~d; 

Fig. 21 is a diagram for explaining how images 

are synthesized; 

Fig. 22 is a block diagram illustrating a further 

exemplary configuration of a conventional image signal 

encoder; 

Fig. 23 is a block diagram illustrating a further 

exemplary configuration of a conventional image signal 

decoder; 
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Fig. 24 is a block diagram illustrating an 

exemplary configuration of a VOP encoder circuit 103-0 in 

Fig. 22; 

Fig. 25 is a block diagram illustrating an 

exemplary configuration of a VOP decoder circuit 112-0 in 

Fig. 23; 

Fig. 26 is a diagram for explaining image 

objects; 

Fig. 27 is a diagram for explaining image 

objects; 

Fig. 28 is a diagram for explaining image 

objects; 

Fig. 29 is a diagram for explaining image 

objects; 

Fig. 30 is a diagram for explaining image 

objects; and 

Fig. 31 is a diagram for explaining image 

objects; 

Best Mode for Implementing the Invention 

One embodiment of the present invention will 

hereinafter be described in detail with reference to the 

accompanying drawings. 

First, a bitstream multiplexing apparatus and a 

demultiplexing apparatus according to a first embodiment 
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will be described with reference to Fig. 1. In the 

following, description is made on the assumption that 

encoded audio and video streams (Elementary Stream (ES)) 

have been previously recorded in a predetermined storage 

de~ice 202. However, such bitstreams may be directly 

inputted from video and audio encoders to a multiplexer 

circuit 203 instead of through the storage device 202. 

Also, while the following description is made assuming 

that the MPEG4 scheme is employed for an encoding and 

decoding scheme, the present invention is applicable to 

· any schemes in a similar manner as long as they divide an 

image into a plurality of subimages for encoding. 

The storage device 202 has previously recorded 

therein bitstreams ES (Elementary Stream) corresponding to 

respective AV (audio and video) objects; object stream 

information OI required to decode respective bitstreams; 

and scene descriptors (Scene Descriptor) for describing 

two-dimensional and three-dimensional scenes (virtual 

spaces defined by images to be transmitted). Here, the 

object stream information OI includes, for example, a 

buffer size required for decoding, a time stamp for each 

access unit (frame or VOP), and so on. Its details will 

be described later. 

The object information OI describes all 

information on a bitstream ES corresponding to each AV 

37 



(audio and video) object. An object description generator 

circuit 204 generates an object descriptor OD (Object 

Descriptor) corresponding to the OI supplied from the 

storage device 202. 

The multiplexer circuit 203 multiplexes, in a . 

predetermined order, bitstreams ES and scene descriptors 

SD recorded in the storage device 202 and object 

descriptors ODs supplied from the object descriptor 

generator circuit 204 to transmit a multiplexed bitstream 

FS. 

Here, description is made on the structure of a 

bitstream composing each object. For example, a scene as 

illustrated in Fig. 21 is composed of two objects which 

are a background Fl' and a foreground F2'. A Key signal 

Kl' and the foreground F2' are formed of a single 

bitstream ES. Therefore, the scene of Fig. 21 is composed 

of two video objects vos, and when scalable encoding is 

not employed, each VO is formed of a single bitstream ES. 

Also, in cases of Figs. 26 - 29, a frame is 

formed of a single video object VO. In these cases, 

however, since the scalable encoding is performed, one VO 

is formed of three bitstreams ESs. While Figs. 26 to 29 

illustrate examples of three-layer scalable .encoding, the 

number of layers may be arbitrary. 

Further, in Figs. 30 and 31, a scene is composed 
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of two video objects vos which are a background (Fig. 30) 

and a foreground (Fig. 31), with each VO being formed of 

three bitstreams ESs. 

The user may send a request signal from a 

terminal to arbitrarily set which video object is 

displayed, or which layer is displayed in the case of the 

scalable encoding. 

In the embodiment illustrated of Fig. 1, the user 

transmits a request signal REQ for specifying required 

video objects and bitstreams from an external terminal, 

not shown, to the transmission side. The request signal 

REQ is supplied to a stream control circuit 201. Object 

stream information OI on bitstreams of each video object 

is recorded in the storage· device 202. As mentioned above, 

the object stream information OI includes, for example, 

information such as information indicating how many 

bitstreams a predetermined object is formed of; 

information required to decode each bitstream; a buffer 

size; which bitstream is additionally required for 

decoding; and so on. 

The stream control circuit 201 determines which 

bitstreams are to be transmitted with reference to the 

object stream information OI supplied from the storage 

device 202 in accordance· with the request signal REQ, and 

supplies a stream request signal SREQ to the multiplexer 
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circuit 203, the storage device 202 and the object 

descriptor generator circuit 204. Also, the storage 

device 202 reads predetermined bitstreams ES and scene 

descriptor SD in accordance with the stream request signal 

SREQ, and outputs them to the multiplexer circuit 203. 

The object descriptor generator circuit 204 reads 

object stream information OI related to bitstreams of each 

object (VO) recorded in the storage device 202 in 

accordance with the stream request signal SREQ, and 

extracts only information on bitstre~ms requested by the 

stream request signal SREQ as an object descriptor OD. 

The object descriptor generator circuit 204 also produces 

an ID number OD_ID indicating which object a bitstream 

corresponds. to, and writes the ID number OD ID into the 

object descriptor OD. For example, in the case of Fig. 26, 

when a lower layer and an upper layer 1 are only requested 

for a predetermined object, the object descriptor 

generator circuit 204 extracts only information on the 

lower layer and the upper layer 1 from the object stream 

information OI, assigns the extracted information as an 

object descriptor OD, produces an ID number OD ID 

indicative of its object, and writes the ID number OD ID 

into the object descriptor OD. Then, the object 

descriptor OD produced in this manner is stored in the 

multiplexer circuit 203. The. syntax of the object 
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descriptor OD and the object stream information OI, and 

the scene descriptor SD will be described later in greater 

detail. 

Next, the operation of the multiplexer circuit 

203 will be described with reference to Fig. 2. The 

multiplexer circuit 203 is supplied with bitstreams ESl -

ESn to be transmitted in accordance with a stream request 

signal SREQ. The respective bitstreams ESl - ESn are 

supplied to a switch 231. In addition, a scene descriptor 

SD and object descriptors ODs are likewise supplied to the 

switch 231. The multiplexer circuit 203 is also provided 

with a start code generator circuit 232, and a start code 

generated in the start code generator circuit 232 is also 

supplied to the switch 231. The switch 231 switches a 

connection in a predetermined order to produce a 

multiplexed bitstream FS which is outputted to the outside. 

As the multiplexed bitstream FS, first outputted 

is the start code generated in the start code generator 

circuit 232. Then, the connection of the switch 231 is 

switched to output the scene descriptor SD. After the 

scene descriptor SD is outputted, the connection of the 

switch 231 is again switched to output the object 

descriptors ODs. ·since the number of the object 

descriptors ODs is equal to the number of objects, the 

object descriptors of the number equal to the number of 
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associated objects are outputted. (Fig. 2 illustrates the 

case where the number of objects is three). After the 

object descriptors ODs are outputted, the connection of 

the switch 231 is again switched. The connection is 

switched for each of predetermined data sizes for 

outputting the bitstreams ESl - ESn, respectively, to 

output the respective bitstreams. The multiplexed 

bitstream ES is supplied to a demultiplexer circuit 5 

through a transmission path, as illustrated in Fig. 1. 

Next, the demultiplexer circuit 205 will be 

described in detail with reference to Fig. 3. First, a 

multiplexed bitstream FS is supplied to a switch 241. The 

switch 241 first detects a start code to recognize 

respective data subsequent thereto. After detecting the 

start code, the switch reads and outputs a scene 

descriptor SD. Next, the connection of the switch 241 is 

changed to read and output object descriptors ODs. The 

number of the object descriptors ODs are equal to that of 

objects, and are read in sequence. After all the object 

descriptors OD are outputted, the connection of the switch 

241 is again changed to read and output respective 

bitstreams ESl - ESn in accordance with predetermined 

connections. A read scene descriptor SD is supplied to a 

syntax analysis circuit (parser) 208 for analysis, as 

illustrated in Fig. 1. The syntax-analyzed scene 
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description is supplied to a reconstruction circuit 209 as 

three-dimensional object information. While the three­

dimensional object information actually comprises 

information on a node, a polygon, and so on, it is 

appropriately designated as a node ~n the following 

description. Also, the read object descriptors ODs are 

supplied to a syntax analysis circuit (parser) 206 for 

analysis, as illustrated in Fig. 1. The syntax analysis 

circuit 206 identifies the type and the number of required 

decoders to supply required decoders 207-1 to 207-n with 

the respective bitstreams ESl - ESn. Also, the amount of 

buffers required to decode the respective bitstreams, and 

so on are read from the object descriptors ODs, and 

out~utted from the syntax analysis circuit 206 to the 

respective decoders 207-1 to 207-n. Each of the decoders 

207-1 to 207-n is initialized on the basis of 

initialization information such as the buffer size 

supplied from the syntax analysis circuit 206 (i.e., 

transmitted through the object descriptors ODs). The 

syntax analysis circuit 206 also reads ID numbers OD IDs 

of the respective object descriptors ODs in order to 

identify which object each of the bitstreams ESl - ESn 

belong to. Then, the ID numbers OD_IDs of the respective 

object descriptors ODs are outputted from the syntax 

analysis circuit 206 to. the decoders 207-1 to 207-n 
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assigned to decode bitstreams described in the object 

descriptors ODs. 

Each of the decoders 207-1 to 207-n decodes an 

associated bitstream based on a predetermined decoding 

method corresponding to the encoding, and outputs a video 

or audio signal to the reconstruction circuit 209. Each 

of the decoders 207-1 to 207-n also outputs the signal ID 

number OD ID to the reconstruction circuit 209 for 

indicating which object its image belongs to. When an 

image signal is outputted, each of the decoders 207-1 to 

207-n decodes signals indicative of its position and size 

(PS, SZ) from the bitstream and outputs the signals to the 

reconstruction circuit 209. Also, when an image signal is 

outputted, each of the decoders 207-1 to 207-n further 

decodes a signal indicative of transparency (Key signal) 

from the bitstream, and outputs the signal to the 

reconstruction circuit 209. 

Next, a correspondence relationship between 

respective signals for reconstructing an image and the 

reconstruction circuit 209 will be described with 

reference to Figs. 4 and 5. Fig. 4 illustrates an 

exemplary case where the scalable encoding is not 

performed, while Fig. 5 illustrates a~ exemplary case 

where the scalable encoding is performed. 

In Fig. 4, the_reconstruction circuit 209 
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includes a synthesizer circuit 252 such that an image 

signal produced by the synthesizer circuit 252 is supplied 

to a display 251 for display. While in Fig. 4, the 

synthesizer circuit 252 and the display 251 are 

illustrated as the reconstruction circuit 209, this is 

intended to show how an image constructed in the 

synthesizer circuit 252 is shown on the display 251. 

Actually, the display is not included in the 

reconstruction circuit 209. 

In Fig. 4, a triangular pyramid, produced by a 

rectangular .image sequence and CG, is displayed on the 

screen of the display 251. A decoded texture is mapped to 

the object of the triangular pyramid. &ere, the texture 

may be a motion picture or a still image. 

Fig. 4 illustrates a correspondence of a scene 

descriptor SD to an output screen. For the scene 

descriptor SD, a descriptor such as the VRML, for example, 

is used. The scene descriptor SD is composed of a group 

of descriptions ca~led nodes. A parent (route) node SDO 

is provided for describing how respective objects are 

positioned over an entire image. As its child node, a 

node SDl is provided for describing information on the 

triangular pyramid. Also, information on the plane of a 

rectangle, to which an image is mapped, is described in a 

node SD2 which is positioned as a child node of the route 
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node SDO. In Fig. 4, an image signal is composed of three 

video objects vos. Information on the background as a 

first VO is described in the node SD2. Also, information 

on a plane for mapping the sun thereon as a second VO is 

described in a node SD3. Further, information on a plane 

to which a human is mapped as a third VO is described in a 

node SD4. DS3 and SD4 are child nodes of SD2. 

Thus, the one scene descriptor SD is composed of 

the nodes SDO - SD4. Each of the nodes SDO - SD4 

corresponds to one three-dimensional or two-dimensional 

object. In the example of Fig. 4, The node SDO 

corresponds to the object of the entire scene; the node 

SDl to the object of the triangular pyramid; the node SD2 

to the object of the background; the node SD3 to the 

object of the sun; and the node SD4 to the object of the 

human, respectively. When a texture is mapped to each 

node, a flag is required to indicate which bitstream 

corresponds to each of the nodes. To identify this 

correspondence, each node has described therein an ID 

number OD ID of an object descriptor supplied thereto from 

a decoder of a corresponding bitstream. This permits one 

node to correspond to one object descriptor OD. In this 

way, one video object VO is mapped to one two-dimensional 

or three-dimensional object. Each of the nodes SDO - SD4, 

composing the scene descriptor SD, is analyzed by the 
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syntax analysis circuit 208, and supplied to the 

synthesizer circuit 252 of the reconstr~ction circuit 209 

as three-dimensional object information. The respective 

decoders 207-1 to 207-4 are supplied with bitstreams ESl -

ES4 from the demultiplexer circuit 205, and supplied with 

ID numbers OD-IDs of corresponding object descriptors ODs 

from the syntax analysis circuit 206. Each of the 

decoders 207-1 to 207-4, after decoding an associated 

bitstream, supplies the synthesizer circuit 252 of the 

reconstruction circuit 209 with the ID number OD ID and a 

decoded signal (image or audio), and additionally for an 

image signal, with a Key signal and signals indicative of 

the position and the size (POS, SZ) of the image, as 

decoded signals. Here, the position of the image refers 

to a relative position of a node to a parent node at one 

level higher to· which the node belongs. 

Next, Fig. 6 illustrates an exemplary 

configuration of the synthesizer circuit 252. In Fig. 6, 

parts corresponding to those illustrated in Fig. 14 are 

designated the same reference numerals. An inputted 

three-dimensional object information (including nodes SDO 

- SD4 and each polygon information), image signals 

(Textures), Key signals (Key Signals), ID numbers OD_IDs, 

and signals indicative of the position and the size (POS, 

PZ) are supplied to object synthesizer circuits 271-1 to 

47 



271-n, respectively. one node SDi corresponds to one 

object synthesizer circuit 271-i. The object synthesizer 

circuit 271-i receives a decoded signal having an ID 

number OD ID indicated in the node SDi from a decoder 207-

i, and maps the decoded signal to a two-dimensional or 

three-dimensional object to be generated, when an image 

signal is reconstructed. As described above, when an ID 

number OD_ID and a decoded signal are supplied to a 

corresponding object synthesizer circuit 271-i, it is 

necessary to find out which node each of the decoded 

signal corresponds to. Therefore, the correspondence 

relationship is recognized by collating the ID number 

OD_ID supplied to the reconstruction circuit 209 with the 

ID number OD ID included in the node. Then, a decoded 

signal is supplied to an object synthesizer circuit 271-i 

that is supplied with a corresponding node, based on the 

recognition result. 

A texture (image signal) to be mapped, a signal 

representative of its transparency (Key signal), and 

signals indicative of its position and size (VOP, SZ), 

supplied from the decoder 207-i, are stored in a 

predetermined area in a group of memories 151-i. 

Similarly, nodes (two-dimensional or three-dimensional 

object information) supplied from the syntax analysis 

circuit 208 are stored in a predetermined storage area in 

48 



the group of memories 151-i. The texture (image signal) 

is stored in a texture memory 152-i; the signal 

representative of the transparency (Key Signal) and the ID 

number OD ID in a gray scale memory 153-i; and the nodes 

in a three-dimensional information memory 154-i, 

respectively. The ID number OD ID is supplied and used 

for identifying an object. While the signals indicative 

of the position and the size (POS, SZ) may be supplied in 

any memory, they are stored, for example, in the gray 

scale memory 153-i in this case. Here, the three­

dimensional object information refers to polygon formation 

information, illumination information, and so on. The 

signals indicative of the position and the size are stored 

at predetermined locations in the group of memories 151-i. 

A rendering circuit 155-i forms a two-dimensional 

or three-dimensional object with polygons based on the 

nodes recorded in the memory 154-i. The rendering circuit 

155-i reads a predetermined texture and a signal 

indicative of its transparency from the memory 152-i and 

the memory 153-i, and maps the texture to a produced 

three-dimensional object. The signal representative of 

the transparency indicates the transparency of the texture 

at a corresponding position, so that it indicates the 

transparency of the object at the position at which the 

texture at the corresponding position is mapped. The 
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rendering circuit 155-i supplies a two-dimensional 

transform circuit 156 with a signal representing the 

object to which the texture has been mapped. Similarly, 

the signals indicative of the p~sition and the size of the 

image (a relative position to the parent node) is read 

from a predetermined h position in the group of memories 

151-i (in this case, the gray scale memory 153-i) and 

outputted to the two-dimensional transform circuit 156. 

The two-dimensional transform circuit 156 is 

supplied with two-dimensional or three-dimensional objects, 

to which textures have been mapped, from the object 

synthesizer circuits 271-1 to 21·1-n, the number of which 

is equal to that of the nodes. The two-dimensional 

transform circuit 156 maps a three-dimensional object to a 

two-dimensional plane based on view point information 

supplied from the outside and the signals indicative of 

the position and the size of the image {POS, SZ) to 

transform the three-dimensional object into a two­

dimensional image signal. The three-dimensional object 

transformed into the two-dimensional image signal is then 

outputted to and displayed on the display 251. When all 

objects are two-dimensional objects, output data from the 

respective rendering circuits 155-1 to 155-n are 

synthesized in accordance with the signals indicative of 

the transparency (Key signal), and the position and the 
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size of the images, and outputted. In this event, a 

transform according to a view point is not performed. 

Next, an example of performing the scalable 

encoding will be described with reference to Fig. 5. In 

this case, the reconstruction circuit 209 is composed of a 

mixer circuit 261 and a synthesizer circuit 252, such that 

an image signal produced by the mixer circuit 261 and the 

synthesizer circuit 252 is supplied to and displayed on 

the display 251. Similarly to Fig. 4, the mixer circuit 

261, the synthesizer circuit 252 and the display 251 are 

also illustrated as the reconstruction circuit 209 in Fig. 

5, this is intended to show how an image constructed by 

the mixer circuit 261 and the synthesizer circuit 252 is 

shown on the display 251. Actually, the display is not 

included in the reconstruction circuit 209. Also, in the 

example of Fig. 5, a rectangular image sequence and a 

triangular pyramid produced by CG are displayed on the 

display 251. The object of the triangular pyramid is also 

mapped with a decoded texture. &ere, the texture may be a 

motion picture or a still image. 

Fig. 5 illustrates a correspondence of a scene 

descriptor SD to an output screen. In Fig. 5, a parent 

node SDO is provided for describing how respective objects 

are positioned over an entire image. As its child nodes, 

there are a node SDl for describing information on the 
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triangular pyramid~ and a node SD2 for describing 

information on a rectangular plane to which an image is 

mapped. An image signal corresponded by the code SD2 in 

Fig. 5 is different from that in the example of Fig. 4, 

and is composed of a single video object VO. However, in 

Fig. 5, an image corresponded by the node SD2 is subjected 

to three-layer scalable encoding, so that the VO is 

assumed to be formed of three video object layers. While 

Fig. 5 illustrates an example of three-layer scalable 

encoding, the number of layers may be arbitrary. 

The respective nodes SDO - SD2 composing the 

scene descriptor SD are interpreted by the syntax analysis 

circuit 208, and the analysis result is supplied to the 

synthesizer circuit 252. The respective decoders 207-1 to 

207-4 are supplied with bitstreams ESl - ESn from the 

demultiplexer circuit 205 as well as ID numbers OD IDs of 

corresponding object descriptors ODs from the syntax 

analysis ci~cuit 206. Each of the decoders 207-1 to 207-4, 

after decoding the associated bitstream, supplies the 

mixer circuit 201 with a decoded signal, and additionally 

for an image, a Key signal, signals indicative of the 

position and the size of the image (VOP, SZ), and a signal 

RF indicative of a scaling factor. Here, the position of 

the image refers to a relative position of each layer in 

the same video object VO. Each of the decoders 207-1 to 
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207-4 also supplies the ID number OD ID to the synthesizer 

circuit 252. Since the configuration of the synthesizer 

circuit 252 is similar to that illustrated in Fig. 6, 

description thereon is omitted here. As described above, 

when an ID number OD ID and a decoded signal are supplied 

to a corresponding object synthesizer circuit 271-i, it is 

necessary to find out which node the decoded signal 

corresponds to. Therefore, the correspondence 

relationship is recognized by collating the ID number 

OD_ID supplied to the reconstruction circuit 209 with the 

ID number OD ID included in the node. Then, a decoded 

signal is supplied to an object synthesizer circuit 271-i 

that is supplied with a corresponding node, based on the 

recognition result. 

In the scalable encoding, since bitstreams of 

respective layers (VOL) belong to the same video object VO, 

they have the same ID number OD ID. One VO corresponds to 

one node, and correspondingly, one texture memory 152-i 

corresponds to one VO in the synthesizer circuit 252. 

Therefore, in the scalable encoding, outputs of respective 

layers (outputs of the decoders 207-2 to 207-4) are once 

supplied to the mixer circuit 261 and synthesized into a 

single image sequence. 

The mixer circuit 261 previously synthesizes 

images of the respective layers based on the image signals, 
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Key signals, signals indicative of scaling factors, and 

signals indicative of the positions and the sizes of 

associated images, supplied from the respective decoders 

207-2 to 207-4, and outputs the synthesized image to the 

synthesizer circuit 252. The synthesizer circuit 252 can 

therefore corresponds one image sequence to one object. 

For example, when the scalable encoding as 

illustrated in Fig. 29 is performed to transmit the lower 

layer and the upper layer 1 and decode them, the 

resolution of an image signal of the lower layer is 

converted on the basis of the s~gnal RF indicative of a 

scaling factor. Next, a decoded image of the upper layer 

1 is synthesized with this image at a corresponding 

position in accordance with the Key signal. 

The image sequence synthesized by the mixer 

circuit 261 is supplied to the synthesizer circuit 252. 

The synthesizer circuit 252 composes an image in a manner 

similar to Fig. 4, and outputs the final output image to 

the display 251. 

In this way, one object (a video object VO when a 

video) is allocated to one node in this example. The 

mixer circuit 261 is provided at a stage prior to the 

group of memories 151 for storing textures and three­

dimensional information in the rendering circuit 155. 

After the mixer circuit 261 mixes a plurality of images in 
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accordance with predetermined Key signals, the mixed image 

is recorded in the texture memory. In this way, an image 

signal composed of a plurality of images with different 

resolutions can be mapped to a texture. 

Also, as mentioned above, in the example of Fig. 

1, a descriptor for recording system information on 

bitstreams forming an object is produced for the object. 

In this event, only information on bitstreams which must 

be essentially decoded is stored, and the bitstreams 

described in the descriptor are all decoded. In this way, 

a combination of decodable bitstreams is identified, and a 

predetermined signal can be decoded. In this event, the 

descriptor is produced in a one-to-one corresponding 

relationship between the transmission side and the 

reception side, and transmitted. 

Rext, Figs. 7 to 9 show the structure of an 

object descriptor OD. Fig. 7 shows the general structure 

(syntax) of the object descriptor OD. 

RODeID is a 10-bit flag indicative of the ID 

number of an associated object descriptor. This 

corresponds to the aforementioned OD_ID. streamcount is 

an 8-bit flag indicative of the number of bitstreams ESs 

~ncluded in the object descriptor. Information required 

for decoding the bitstreams Ess, i.e., ES_Descriptor, the 

number of which is equal to the value in streamcount, are 
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transmitted. Further, extentionFlag is a flag indicative 

of whether or not another descriptor is transmitted. When 

this value is one, another descriptor is transmitted. 

ES Descriptor is a descriptor for indicating 

information related to each bitstream. Fig. 8 shows the 

structure (syntax) of ES_Descriptor. ES Number is a 5-bit 

·flag indicative of an ID number for identifying the 

bitstrea~. Also, streamType is an 8-bit flag indicative 

of the format of the bitstream, for example, an MPEG2 

video or the like. Further, QoS Descriptor· is an s~bit 

flag indicative of a request for a network upon 

transmission. 

ESConFigParams is a descriptor in which 
. \ 

information required to d.ecode an associated bitstream is 

decoded. Its structure (syntax) is shown in Fig. 9. 

Details on ESConFigParam are described in MPEG4 System VM. 

Pig. 10 shows a scene descriptor for mapping a 

motion picture. SFObjectID is a flag indicative of an ID 

number OD ID that is the ID of an object descriptor of a 

texture to be mapped. Fig. 11 shows a scene descriptor 

for mapping a still image. SPObjectID is a flag 

indicative of an ID number OD ID of an object descriptor 

of a texture to be mapped. The formats in Figs. 10 and 11 

conform to a node description of the VRML. 

Next, a bitstream multiplexing apparatus and a 
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demultiplexing apparatus according to a second embodiment 

are illustrated in Fig. 12. In this embodiment, all 

bitstreams belonging to an object are multiplexed and 

transmitted. In the first embodiment, only those 

bitstreams requested from the reception side are 

multiplexed and transmitted. In this event, object 

descriptors ODs are generated in accordance with 

bitstreams to be transmitted. Since all bitstreams 

described in the object descriptors ODs are decoded on the 

reception side, it is not necessary to particularly 

transmit a dependency relationship of information between 

bitstreams. 

In the second embodiment, object descriptors ODs 

have been previously stored in a storage device 202, so 

that bitstreams described in the object descriptors ODs 

are all multiplexed and transmitted on the transmission 

side. In this event, the object descriptor OD in the 

second embodiment differs from.the first embodiment in 

that a dependency relationship of information between 

bitstreams is described therein. In other respects, the 

second embodiment is similar to the first embodiment. 

A multiplexer circuit 203 reads a scene 

descriptor SD, object descriptors ODs and a group of 

bitstreams ESs recorded in the s~orage device 202, and 

multiplexes them in a predetermined order for transmission. 
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The order of transmission and the configuration of the 

multiplexer circuit 203 are similar to those in the first 

embodiment. A multiplexed bitstream FS is supplied to a 

demultiplexer circuit 205 through a transmission path. 

The user inputs a request signal REQ from a 

terminal for indicating which object is to be displayed. 

The request signal REQ is supplied to the demultiplexer 

circuit 205, a syntax analysis circuit 206 and a 

reconstruction circuit 209 .. The syntax analysis circuit 

206 analyzes each object descriptor OD transmitted thereto, 

and generates a signal SREQ for requesting required 

bitstreams, which is supplied to the demultiplexer circuit 

205. When the user requests a predetermined bitstream, 

the object descriptor OD records whether or not another 

bitstream required to decode the bitstream exists, or 

which bitstream is required. 

The demultiplexer circuit 205 supplies only 

required bitstreams to decoders 207-1 to 207-n in 

accordance with the request signal REQ from the user and 

the signal SREQ for requesting required bitstreams, and 
' 

supplies required object descriptors ODs to the syntax 

analysis circuit 206. The syntax analysis circuit 206 

analyzes the object descriptors ODs, and outputs 

initialization information and ID numbers OD IDs 

associated with the decoders 207-1 to,207-n to the 
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respective decoders 207-1 to 207-n based on the object 

descriptors ODs and the request signal REQ from the user. 

Subsequently, decoding, synthesis and display are 

performed in a manner similar to the first embodiment. 

Thus, in this example, a descriptor (object 

descriptor) is produced for a certain object to record 

system information on bitstreams which compose the object. 

In this event, a flag indicative of a bitstream required 

to decode each bitstream is recorded in the descriptor, 

and a predetermined bitstream is decoded in accordance 

with the flag described in the descriptor to identify a 

combination of decodable bitstreams, thus making it 

possible to decode a predetermined signal. In this event, 

after the descriptor is once generated on the transmission 

side, the descriptor is commonly transmitted to all 

recipients. 

In the second embodiment, the object descriptor 

OD is different from that of the first embodiment in that 

it describes information for identifying another bitstream 

required to decode a predetermined bitstream. Description 

is now made on the object descriptor OD in the second 

embodiment. The general structure of the object 

descriptor OD is similar to the first embodiment shown in 

Fig. 7. 

Fig. 13 shows ES_Descriptor for describing 
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information related to each bitstream. isOtherStream is a 

one-bit flag which indicates whether or not another 

bitstream is required for decoding an associated bitstream. 

If this value is zero, the associated bitstream can be 

decoded alone. If the value of isOtherStream is one, the 

associated bitstream cannot be decoded alone. 

streamcount is a five-bit flag indicating how 

many bitstreams are additionally required. The required 

number of ES Numbers are transmitted on the basis of 

streamcount. ES Number is an ID for identifying a 

bitstream required for decoding. The remaining structure 

of BS Descriptor is similar to the first embodiment. Also, 

the structure of ESConFigParams, representative of 

information required to decode each bitstream is similar 

to that in the first embodiment illustrated in Fig. 9. 

The processing as described above (multiplexing 

and demultiplexing) can be implemented in software program, 

and such program can be transmitted (provided) to the user, 

wherein communication media such as a network, a satellite 

and so on may be utilized as a transmission medium other 

than recording media such as a magnetic disc, a CD-ROM, a 

solid-state memory and so on. In addition, it goes 

without saying that the foregoing processing can be 

implemented in hardware other than the realization as a 

program. 
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A variety of modifications and applications can 

be contemplated without departing from the gist of the 

present invention. Therefore, the gist of the present 

invention is not limited to the embodiments. 

An image signal multiplexing apparatus and method, 

and a program for multiplexing image signals to be 

transmitted through a transmission medium in the present 

invention are adapted to select spatial configuration 

information for describing a predetermined object and for 

selecting streams constituting the predetermined object 

from among a plurality of layers of bitstreams having 

different qualities, produce information related to the 

object composed of the bitstreams selected by the 

selecting means, and multiplex the selected spatial 

configuration information, the selected bitstreams, and 

the produced information on the object to output the 

multiplexed information, thus making it possible to apply 

the texture mapping with scalable bitstreams having a 

plurality of layers in units of objects .. 

Also, an image signal multiplexing apparatus and 

method, and a transmission medium for transmitting a 

program for multiplexing image signals to be transmitted 

through the transmission medium in the present invention 

are adapted to output spatial configuration information 

for describing a predetermined object, a plurality of 
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layers of bitstreams having different qualities and 

composing the predetermined object, and information 

related to the object including at least dependency 

information representative of a dependency relationship 

between different bitstreams, and multiplex the outputted 

spatial configuration information, plurality of layers of 

bitstreams, and information· related to the object to 

output the multiplexed information, thus making it 

possible to independently recover and utilize the 

bitstreams on a demultiplexing side even in an environment 

where a multiplexing side is not connected to the 

demultiplexing side. 

Further, an image signal demultiplexing apparatus 

and method for separating a multiplexed image signal into 

respective signals, and a program for separating a 

multiplexed signal transmitted through a transmission 

medium into respective signals are adapted to separate, 

from a multiplexed bitstream having multiplexed therein 

spatial configuration information for describing an object, 

a plurality of layers of bitstreams having different 

qualities and composing the object, and information 

related to the object, the spatial configuration 

information for describing the object, the plurality of 

layers of bitstreams composing the object, and the 

information related to the object, respectively, analyze 
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the spatial configuration information, decode the 

plurality of layers of bitstreams, mix output signals 

corresponding to the same object withiri the decoded output 

signals, and reconstruct an image signal from the analyzed 

output data and the mixed output data based on the 

information related to the object, thus making it possible 

to ensure that scalable bit streams having a plurality of 

layers in units of objects are applied to the texture 

mapping. 

Also, an image signal demultiplexing apparatus 

and method for separating a multiplexed image signal ·into 

respective signals, and a program for separating a 

multiplexed image signal transmitted through a 

transmission medium into respective image signal in the 

present invention are adapted to separate, from a 

transmitted multiplexed bitstream having multiplexed 

therein spatial configuration information for describing 

an object, a plurality of layers of bitstreams having 

different qualities and composing the object, and 

dependency information indicative of a dependency 

relationship of information between the different 

bitstreams, the spatial configuration information for 

describing the object, the plurality of layers of 

bitstreams composing the object, and the information 

related to the object, control to select spatial 
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configuration information for describing a predetermined 

object, and the plurality of layers of bitstreams 

composing the object based on a selecting signal and the 

dependency information, analyze the selected spatial 

configuration information, decode the plurality of layers 

of bitstreams, mix output signals corresponding to the 

same object within the decoded output signals, and 

reconstruct an image signal from the analyzed output data 

and the mixed ~utput signal based on the information 

related to the object, thus making it po~sible to 

independently recover and utilize the bitstreams on a 

demultiplexing side even in an environment where a 

multiplexing side is not connected to the demultiplexing 

side. 

Industrial Availability 

The present invention can be utilized, for 

example, in an information recording apparatus for 

recording and reproducing data to and from a recording 

medium such as a magneto-optical disc, a magnetic disc and 

so on, an information reproducing apparatus and 

information recording/reproducing apparatus, and systems 

such as a television telephone system for transmitting 

audio data and video data to remote locations, 

broadcasting equipment, a multimedia database search 
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system, and so on. 

·-------------·----.. -~ 
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1. An image signal multiplexing apparatus 

characterized by comprising: 

selecting means for selecting spatial 

configuration information for describing a predetermined 

object and for selecting streams constituting said 

predetermined object from among a plurality of layers of 

bitstreams having different qualities; 

producing means for producing information related 

to said object composed of the bitstreams selected by said 

selecting means; and 

multiplexing means for multiplexing said selected 

spatial configuration information, said selected 

bitstreams, and said produced information on said object 

to output the multiplexed information. 

2. An image signal multiplexing apparatus according 

to claim 1, characterized in that: 

said information related to said object includes 

at least one of a flag indicative of spatial configuration 

information which describes said object, a flag indicative 

of the number of bitstreams, and information required to 

decode the bitstreams. 
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3. An image signal multiplexing method characterized 

by comprising: 

a selecting step of selecting spatial 

configuration information for describing a predetermined 

object and for selecting streams constituting said 

predetermined object from among a plurality of layers of 

bitstreams having different qualities; 

a producing step of producing information related 

to said object composed of the bitstreams selected by said 

selecting means; and 

a multiplexing step of multiplexing said selected 

spatial configuration information, said selected 

bitstreams, and said produced information on said object 

to output the multiplexed information. 

4. An image signal multiplexing method according to 

claim 3, characterized in that: 

said information related to said object includes 

at least one of a flag indicative of spatial configuration 

information which describes said object, a flag indicative 

of the number of bitstreams, and information required to 

decode the bitstreams. 

5. A transmission medium for transmitting a program 

for multiplexing image signals, characterized by 
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transmitting a program comprising: 

a selecting step of selecting spatial 

configuration information for describing a predetermined 

object and for selecting streams constituting said 

predetermined object from among a plurality of layers of 

bitstreams having different qualities; 

a producing step of producing information related 

to said object composed of the bitstreams selected by said 

selecting means; and 

a multiplexing step of multiplexing said selected 

spatial conf~guration information, said selected 

bitstreams, and said produced information on said object 

to output the multiplexed information. 

6. An image signal multiplexing apparatus 

characterized by comprising: 

outputting means for outputting spatial 

configuration information for describing a predetermined 

object, a plurality of layers of bitstreams having 

different qualities, said bitstreams composing said 

predetermined object, and information related to said 

object including at least dependency information 

representative of a dependency relationship between 

different bitstreams; and 

multiplexing means for multiplexing said 
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outputted spatial configuration information, plurality of 

layers of bitstreams, and information related to said 

object to output the multiplexed information. 

7. An image signal multiplexing apparatus according 

to claim 6, characterized in that: 

said information related to said object includes 

at least one of a flag indicative of spatial configuration 

information which describes said object, a flag indicative 

of the number of bitstreams, and information required to 

decode the bitstreams, and said dependency information is 

at least one of a flag for identifying said bitstream and 

a flag representing whether or not another bitstream is 

required to recover said object. 

8. An image signal multiplexing method characterized 

by comprising: 

an outputting step of outputting spatial 

configuration information for describing a predetermined 

object, a plurality of layers of bitstreams having 

different qualities, said bitstreams conip.osing said 

predetermined object, and information related to said 

object including at least dependency information 

representative of a dependency relationship between 

different bitstreams; and 
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a multiplexing step of multiplexing said 

outputted spatial configuration information, plurality of 

layers of bitstreams and information related to said 

object to output the multiplexed information. 

9. An information signal multiplexing method 

according to claim 8, characterized in that: 

said information related to said object includes 

at least one of a flag indicative of spatial configuration 

information which describes said object, a flag indicative 

of the number of bitstreams, and information required to . 

decode the bitstreams, and said dependency information is 

at least one of a flag for identifying said bitstream and 

a flag representing whether or not another bitstream is 

required to recover said object. 

10. A transmission medium for transmitting a program 

for multiplexing image signals, characterized by 

transmitting a program comprising: 

an outputting step of outputting spatial 

configuration information for describing a predetermined 

object, a plurality of layers of bitstreams having 

different qualities, said bitstreams composing said 

predetermined object, and inform~tion related to said 

object including at least dependency information 
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representative of a dependency relationship between 

different bitstreams; and 

a multiplexing step of multiplexing said 

outputted spatial configuration information, plurality of 

layers of bitstreams and information related to said 

object to output the multiplexed information. 

11. An image signal demultiplexing apparatus for 

separating a multiplexed image signal into respective 

signals, characterized by comprising: 

separating means for separating from a 

multiplexed bitstream having multiplexed therein spatial 

configuration information for describing an object, a 

plurality of layers of bitstreams having different 

qualities, said bitstreams composing said object, and 

information related to said object, said spatial 

configuration information for describing said object, said 

plurality of layers of bitstreams composing said object, 

and said information related to said object, respectively, 

analyzing means for analyzing said spatial configuration 

information, and decoding means for decoding said 

plurality of layers of bitstreams; 

mixing means for mixing output signals 

corresponding to said same object within said decoded 

output signals; and 
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reconstructing means for reconstructing an image 

signal from said analyzed output data and said mixed 

output data based on said information related to said 

object. 

12. An image signal demultiplexing apparatus 

according to claim 11, characterized in that: 

said information related to said object includes 

at least one of a flag indicative of spatial configuration 

information which describes said object, a flag indicative 

of the number of bitstreams, and ~nformation required to 

decode the bitstreams. 

13 .. An image signal demultiplexing method for 

separating a multiplexed image signal into respective 

signals, characterized by comprising: 

a separating step of separating from a 

multiplexed bitstream having multiplexed therein spatial 

configuration information for describing an object, a 

plurality of layers of bitstreams having different 

qualities, said bitstreams composing said object, and 

information related to said object, said spatial 

configuration information for describing said object, said 

plurality of layers of bitstreams composing said object, 

and said information related to said object, respectively, 
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an analyzing step of analyzing said spatial configuration 

information, and a decoding step of decoding said 

plurality of layers of bitstreams; 

a mixing step of mixing output signal 

corresponding to said same object within said decoded 

output signals; and 

a reconstructing step of reconstructing an image 

signal from said analyzed output data and said mixed 

output data based on said information related to said 

object. 

14. An image signal demultiplexing method according 

to claim 13, characterized in that: 

said information related to said object includes 

at least one of a flag indicative of spatial configuration 

information which describes said object, a flag indicative 

of the number of bitstreams, and information required to 

decode the bitstreams. 

15. A transmission medium for transmitting a program 

for separating a multiplexed image signal into respective 

signals, characterized by transmitting a program 

comprising: 

a separating step of separating from a 

multiplexed bitstream having multiplexed therein spatial 
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configuration information for describing an object, a 

plurality of layers of bitstreams having different 

qualities, said bitstreams composing said object, and 

information related to said object, said spatial 

configuration information for describing said object, said 

plurality of layers of bitstreams composing said object, 

and said information related to said object, respectively, 

an analyzing step of analyzing said spatial configuration 

information, and a decoding step of decoding said 

plurality of layers of bitstreams; 

a mixing step of mixing output signal 

corresponding to said same object within said decoded 

output signals; and 

a reconstructing step of reconstructing an image 

signal from said analyzed output data and said mixed 

output signal based on said information related to said 

object. 

16. An image signal demultiplexing apparatus for 

separating a multiplexed image signal into respective 

signals, characterized by comprising: 

separating means for separating from a 

transmitted multiplexed bitstream having multiplexed 

therein spatial configuration information for describing 

an object, a plurality of layers of bitstreams having 
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differen~ qualities, said bitstreams composing said object, 

and dependency information indicative of a dependency 

relationship of information between said different 

bitstreams, said spatial configuration information for 

describing said object, said plurality of layers of 

bitstreams composing said object, and said information 

related to said object; 

control means for controlling said separating 

means to select spatial configuration information for 

describing a predet~rmined object, and said plurality of 

layers of bitstreams composing said object based on said 

_dependency information, analyzing means for analyzing said 

selected spatial configuration information, and decoding 

means for decoding said plurality of layers of bitstreams; 

mixing means for mixing output signals 

corresponding to said same object within said decoded 

output signals; and 

reconstructing means for reconstructing an image 

signal from said analyzed output data and said mixed 

output signal based on said information related to said 

object. 

17. An image signal demultiplexing apparatus 

according to claim 16, characterized in that: 

said information related to said object includes 
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at least one of a flag indicative of spatial configuration 

information which describes said object, a flag indicative 

of the number of bitstreams, and information required to 

decode the bitstreams, and said dependency information is 

at least one of a flag for identifying said bitstream and 

a flag representing whether or not another bitstream is 

required to recover said object. 

18. An image signal demultiplexing method for 

separating a multiplexed image signal into respective 

signals, characterized by comprising: 

a separating step of separating from a 

transmitted multiplexed bitstream having multiplexed 

therein spatia1 configuration information for describing 

an object, a plurality of layers of bitstreams having 

different qualities, said bitstreams composing said object, 

and dependency information indicative of a dependency 

relationship of information between said different 

bitstreams, said spatial configuration info·rmation for 

describing said object, said plurality of layers of 

bitstreams composing said object, and said information 

related to said object; 

a controlling step of controlling said separating 

means to select spatial configuration information for 

describing a predetermined object, and said plurality of 
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layers of bitstreams composing said object based on said 

dependency information, an analyzing step of analyzing 

said selected spatial configuration information, and a 

decoding step of decoding said plurality of layers of 

bitstreams; 

a mixing step of mixing output signals 

corresponding to said same object within said decoded 

output signals; and 

a reconstructing step of reconstructing an image 

signal from said analyzed output data and said mixed 

output signal based on said information related to said 

object. 

19. An image signal demultiplexing method according 

to claim 18, characterized in that: 

said information related to said object includes 

at least one of a flag indicative of spatial configuration 

information which describes said object, a flag indicative 

of the number of bitstreams, ana information required to 

decode the bitstreams, and said dependency information is 

at least one of a flag for identifying said bitstream and 

a flag representing whether or not another bitstream is 

required to recover said object. 

20. A transmission medium for transmitting a program 

77 



----... ---·--THIS. SHEET HAS BEEN--. 

. 1111\111111111 1111111111111111 
REPLACED 

* t L M S * 

for separating a multiplexed image signal into respective 

signals, characterized by transmitting a program 

comprising: 

a separating step of separating from a 

transmitted multiplexed bitstream having multiplexed 

therein spatial configuration information for describing 

an object, a plurality of layers of bitstreams having 

different qualities, said bitstreams composing said object, 

and dependency information indicative of a dependency 

relationship of information between said different 

bitstreams, said spatial configuration information for 

describing sa~d object, said plurality of layers of 

bitstreams composing said object, and said information 

related to said object; 

a controlling step of controlling said separating 

means to select spatial configuration information for 

describing a predetermined object, and said plurality of 

layers of bitstreams composing said object based on said 

dependency information, ari analyzing step of analyzing 

said selected spatial configuration information, and a 

decoding step of decoding said plurality of layers of 

bitstreams; 

a mixing step of mixing output signals 

corresponding to said same object within said decoded 

output signals; and 
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a reconstructing step of reconstructing an image 

signal from said analyzed output data and said mixed 

output signal based on said information related to said 

object. 
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